DESCRI PTI ON COVPONENT MOUNTI NG APPARATUS AND METHOD 5 Techni cal 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 10 nounting apparatuses.
Background Art Conventionally, as shown in Fig. 9, the present applicant
has al ready proposed a conponent nounting 15 apparatus in which its
conponent nounting work area 2200 is divided into a front-side conponent
mounting work area 2201 and a reggpssidergepponent nounting work area 2202
viewed from an operator, each of the areas is provided with conponent

f eedi ng devi ces 200%@MP§§§§E’F%%%§QN% %g%%§§?g§ngN%0ng@@@ﬁent recognition

n
devi ces 2009 and 20 ront- si conveyi ng and hol di ng device
2003 and a rear- side board conveying and hol di ng device 2013 which can be
| aterally joined together are provided at the center of the conponent
nount i ng rk_are Q i n which arrangenent 25 when the front-side board
conveyingwgﬁgnﬁgﬁgiﬁéeggVice 2003 7 and the rear-side board conveyi ng and

hol digng device 2013, are [ olned togSLher At LU, €I &Ly o baplde 2002 and
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
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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
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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
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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
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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
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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
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direction perpendicular to the conveyance path of the board, a Y-axis
rotation BFPVeded
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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
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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 arranged parallel to each other.

Accor di ng2fo G Ti0eR dsperitY ofnehelplésentirshvente e EhéFe PSPSCOVIrded 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 nopbunsilnpe @ppar atos Hhas mefitiedy | wraEma tde ofint hehkei r $tirishir ough
ni nt h aspects,
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



wherein an in-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
whi ch the second board is |oaded into the second nounting unit while being
turned at a phase angle 10 of 180 degrees with respect to the first board
are selectively used. According to a %2th aspect of the present invention,
there is provided a conponent nounting apparatus as defined in any one of
the first through 11th aspects, 15 wherein the placenent heads are each
provided with a plurality of conponent hol ding nenbers for holding the

t t I i t [ f
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conponentugﬁkding menbers are 20 arranged and a direction in which the

plurality of Cconponent feeding units of the component feeding devices are

arranged are extenged in.an identical.direction,.. Accord] t th aspect
of the present invgﬁ??ﬁ%%n?heg% i%npr%g#%edggg%%%poﬁgnttﬁ%un F%Ségpparatus

25 as defined jn any_one of the first through 12th aspects, 13 in the
ol acement ‘RGSRS_ 3P’ BAER pi o GREL O L1 e BROP R T (9O OF - CORPBRBRE ZRBE ng
reTbe 9% ASkdLng Lle o component o, Led by Lhe componert, feedung devices
component ol di ng. renbers. and Lhe pl urallty of compansnt feedi ag gt s of

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,




at equal intervals, and a plurality of conponents can be collectively held
inthe plurality of conponent feeding units by the plurality of conponent
hol di ng menbers. 10 According to a 14th aspect of the present invention,
there is provided a conponent nounting nethod for executing a first
nmounti ng operation conprising of: holdijng a first board on which a conmponent
isto be placed in a first placenent position via a first pre- 15 placenent
standby position |located along a first conveyance path in- a first-
conponent nounting work area out of the first conponent nounting work area
and 2 secgnd. corponent UNLING oLk, AT ed & hal A e Lug part s ,btal ped by
unting wor

dividing "a’c¢ nponeﬁ? area and do not “overlap each 20 ot her;
hol ding a_co nent fed froma first.conponent. feedi evi y ans of
first pIa@gﬁggfla%adyrré%gﬁﬁPfPﬁg 58%8&8 on %Ee%%|g&%§ t Q@%ﬁﬁ» ttgglacenent
head by nmeans of a first recagnition device; 25 placing the_coppaonent

r ecogni zed°BROBERTS S?Sab¥41%%%o§ﬂpPP8ﬁn e?&ﬁ lBﬁtﬁéy% %%tt%%grﬁaﬁgcated in
the first ﬁlace nt positiaon by neans of the first Iaﬁgnent hegd&

unl oadi ng"#he fi PstiTBoary Pdc AP het $599 %ﬁb%%he Sp&eiticon "owar d a

first post-placenent standb 5 position and holding.the hoard after ending
t he eonpofentCmpPRaetngho %omaﬁhar% e ohdebB Pﬁagh%ﬁhp h “¥™&6rpBhent is

to :
feeding units of the component feeding devices are arranged

Q

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




be placed in a second placenent 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
nmounti ng operation conprising of: holding a conponent fed froma second
conponent feeding device by means of a second pl acenent head; 15
recogni zi ng 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 the second placenent
position by neans. of the second_ pl acenent . head; , 20 .an | oadi t he
second bo%%éP?Qﬁﬁﬁ%ﬁi¥?FTi% gacgﬁﬁ IdFE&e&%ﬁfx%O%?%?%%gt%ﬁa#gea%ggggnd

post - pl acenment standby. . position and hol ding.the board after ending the
conponentPL #FeeFHg,P Jﬁﬁbkﬁéﬁﬁﬁﬁsbggnﬁgﬁb%érFﬁ Pgagﬁgﬁaénﬁ?§gberforning 15
t he | oadi ng and unl oadi ng, of the first bpard and the | oadin and unl oadi ng
of the second boar d?n]ﬂb%‘gﬁ'%g nglfo H-4%h hgaéﬁgct T2t H ﬂipes‘%ﬁ Stavent i on,
there is provided a conponent nounting nethod as 5 defined in the 14th
aspect,\Mﬁ#@ﬁﬁ?ﬁ%ePpﬁ#§ﬂoﬁDuE@W%ﬁdoﬁbr§ﬂF6EaﬁﬁF?TR}%%%%ﬂgznﬁGﬁpl d

operation are independently performnmed. ,
position 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-
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




According to a 16th aspect of the present invention, there is provided a
conponent nounting nmethod 10 for executing a first nmounting operation
conprising of: holding a first board on which a conponent is to be placed
in a first placenent position via a first pre- placenent standby position
located along a linear first conveyance path in a first conmponent nounting
work area out 15 of the first conmponent 'nounting work area and a second
conponent nounting work area that are two parts obtained 1", (7 dividing a
conmponent mounting work area and do not overlap each other; holding a

conponent _fed froma first conponent_ .20 feedi.ng device arranged j.n_a
vicinity bRetee }?%ta?ﬁfﬂﬁ%ﬂéain%xﬁﬁtq s i (9ii% ?Pﬁgt%ﬁbqﬁgﬁ&ngbnponent
by neans of a first, recognition deviceﬁgrranged inavicinity of the first

pl acenent 2PdsiR+ AR I ng e e P ORERE r ecogni zed on basis of a 16

recognition result, on the first board |l ocated in the fi{St Elaceg%nt
position

posi ti on; unl oadi ngPERRTELREt BBar @ | dcifed 35PEHe 77T st

toward a first post-placement standby

NPl afémen

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




5 position fromthe first placenent position in the linear first conveyance
path and hol ding the board after ending the conponent placing; and hol di ng
a second board on which a conponent is to be placed in a second pl acenent
position via a second pre- 10 placenent standby position along a |inear
second conveyance path different fromtheg 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 of the second 20 pl acenent position;

recogni zin C nt by, meaps_ of second_recogni tion _device

arr anged igeggg?gf%g%y o% {ﬁecnge%%%d9%¥%%e§%ﬁ¥ p %F?#%ﬁ; %Ig anlrﬁg Coar d
conmponent ized on basis of a recognition result, on the secon oar

| ocat ed inﬁ?%%&ﬁ%@g ﬁ?ﬁﬁ%%%nent position; and unl oadi ng the second board

Ctandby 25 posi {1 on FPHIHE SECanG i S oREALpoS A af Bhg ihe Fagar 17
ol aci ng.  ALEHRHTTL T Go5 LT, aSPEAC Of 1 AorBF cGEE HLRRGRITOn, SCABREY S
provigled apcg:sol ioonnentfrgl?lunt iengfggépo%l%%ement 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




5 defined in any one of the 14th through 16th aspects, wherein the conponent
mounting work area is divided into tw equal parts of the first conponent
nmounting 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 conponeq&hnnunting met hod as defined in any
one of the 14th through 17th aspects, erein a board that is not subjected
to the first nmounting operation and the second nounting operation is nmade
to pass 15 through a bypass conveyance unit arranged between the first

conveyance path and the second. conveyance. path According to a 19th_aspect of
the'prese%ESEWQEHPP8ﬁYa?ﬁ%r@aFQ ﬁFHgig@ﬁgﬁg%oﬁBSngﬁF”ﬁguﬁ%?%ﬁ FBERBE as
defined in any one of the 14th through 18th aspects, 20 wherein the second
mount i ng BPRrEIRATSR" R df¥ed by turning the second board at a phase
angle of 180 degrees wth resgect to the first board subjected to the first
mounti ng oper at i on, AFRFEHed seeBndaboar’dhi s afmeSdded Wwhi P& bBFRFERErt her
rotated at a phase angle of 180 degrees when 25 unl oaded after_ perform ng

t he secontPTRRiptPhg BpeFati®PraBidgdor dFpEPeBERL 2DPRNBSPEcTEbROEhaSpr esent
invention, there is provided a conponent mounting nethod as defined in any
one of theliméedt Hmoughyl8oheaspéetishe widiei Ahapuigh- ph&SE mB8BEFRSwhi ch the

second mounti ng ' _ o .
whereln 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.




5 operation of the second board is perfornmed in phase with the first board
subjected to the first nounting operation and a reverse node in which the
second nounting operation is perforned by turning the second board at a
phase angle of 180 degrees with respect to the first board subjected to the
10 first nmounting operation are sel ectijgely 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 froma plurality of 15 conponent feeding units of the
conponent f eedi "9 devioes retae'g byoa ;P! Walddy ob: couponegt-clehdi ng

menbers of the acenen ads t l'urality of conponents can

e ey (et T b B CALLiver caponen. fokdio

menbers iT p nponen g units |ng to a 22nd

aspect of .t [ esent |nvent|on here jig,pr a on nting
apparatus € %% |§fhg f PPSt ﬁ%uh% unﬁf % qﬁﬂ}SQ%EQV|§g§e%F§h a
first |oader that is arran ed |n [ t conmpone ork area
out of th&¢TTst Hhp ﬁﬁ Pk %rea aﬂguiQEggggggna%%bﬁﬁ% ent

r

firs
wb
k t t t bt by, di t
Tounti ng Aerie Srn oﬁ& ars%ﬁr@?n”do%aai@p Sarh-onmrt fo Eads, ?‘fo?‘%ﬁ%ﬂ%ﬁS
C
th

hol di n .
g afiéggtbo£¥gﬂéhéggg%g£h a Oe ?9??% ﬁgugglgg 8£gggglon an

&lrst pre
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

g
®
&
D
[
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are held by a plurality of component holding

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 aspect 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



5 placenent standby position |ocated along a first conveyance path inside
the first conponent nounting work area, a first board conveying and hol di ng
unit for positioning and holding the board in a first placenent position
where the board is conveyed beyond the first pre-placenent standby 10
position in a conveyance direction, an Ef first unloader for positioning
and holding the board in a first post- pl acenent standby position where the
board is conveyed beyond the first placenent position in the conveyance
direction, wherein a conponent that is fed froma first 15 conmponent feeding
device and held by a first Iacengnt head. is_pla gd on the first board
located | fi (REPE OB AEHentOBAPEl 6. by  REAnSroF CHe 1 P8t Bhracenent
head; a secgnd naugtigg uni.t, which k;ﬁfrovided with a  second_| cader that

i s arrang88-FhRefie ¥ el I8 6n GNP O3 THo U Fhyh Wb r kO B el SFof Hodi®t i oni ng
and holdin%Ea first board on which a conmponent is tg ge gtaced i.n a#second
pre- pl acBRenPVef aRBb§2pBsPERBhR’ | beht BASaF6AGRIsBRENACLEoRTeFarkcd Shat h
different_ fromthe first conveyance path inside the second conponent

mount i ng RBRKkAaPRaWhaCheoR@TPEIEET d SV &Sf MRt aFRFA hot df n§LaRitt PEST
positioning and 20 holding the board_in a second placenment position where

t he SboarBlpgeRenveyeandayondst htcBetdRATpRedpPRefeht L SEaR@PYSYFHSELi on in
t he conveyance direction, and a second unl oader for positioning and hol di ng
t he boardpﬁhha;%%é@ﬁdtbﬁsﬁlss%l@@@m@ﬁ@HEtEﬁéﬁ?lbésWPanaﬁﬁéveatﬁérﬁéard is

conveyed R
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



beyond t he second pl acenent 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 | ocated in the second
10 placenment position, by nmeans of the second placenent head; a connective
conveyance unit for loading a board in{o 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 holding unit,

t he second | oader, and the second board conveying and hol ding unit; and a

control secti f I trol t i i f
prgo[Lty %?%%%Q?ogéegﬁgggi:Eggﬁigﬁiggmﬁ%&%&?%ﬁﬁ%nég%{?%%?ﬁ&ggiggﬁh%ogdey
an e board,conveyin n o) i cee o]

of s detblg%mnlsi R e e SBE; ot P DL L 0388had] DRST o
oader re t to,the highest d f iorit I
conveyanc@g%ﬂff?ngh% ghﬁgg?%é?%g$%§5%§r%§{i?%g %%%ﬁ%c%?§88§2ﬁ§§§§§§5 uni t

into a |l oader with no board 25.in .a state in whi,ch no_board exi in the
first |oatef &PFS3tlLRe Gec PBégéPgaggngBﬁargoJélngxf*%¥ﬁ%$ %%gﬁfiority.

According to a 23rd aspect of the.present invention, there is provided a
conponent PHEFEERY éﬁﬁﬁFﬁﬂhspoéét&QPinggeFﬁ t ezgﬁﬁnf pé@t,cPBVFH8

conprising a bypass 5 conveyance unit, which is roughly parallel to a first

. h
mount i ng EBYRYard p&ERFORGnpP+aEEMBR Tt RPTITER™ | dddel 1St hgonVeYance

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



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
conveying and holding 10 unit, and the second unl oader and arranged

i ndependently of the first nounting conveyance path and the second nounting
conveyance path, and wherein the detectjon device further detects presence
or absence of a board in the bypass co yance 15 unit and wherein it is
controlled to | oad a board by neans of the connective conveyance unit into a
| oader with no board or the bypass conveyance unit with no board in a state
in which no board exists in the first |oader or the second |oader or the
bypass coﬁggyéﬁEQHQn#PaﬁSFl6@Fﬁ§dﬂﬁg 50 Ri gR&St CEFAGEr O6f PRECSHItYy under
control of the control section. 25 According to a 24th aspect of the
present invention, AEREFEINE provi ded & Tomporentt noaht i f§esyPrement
conprising: the conponent nounting apparatus defined in the 22 23rd aspect;
and a conpBHBRLRBunERAGSappaParys el éhchrasoachii RQUNEBDAT 2Pl agRitt st or

pl acing a conponent that is fed froma third conponent feeding device and
hel d by a2fhPrdiBegl dderist Houl IPeCT hi Fior boar dconmrissnged bypasshe

bypass conveyance unit and positioned and held in the third
5 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 copvevancé 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



pl acenent position, by neans of the third placenent 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: wth a highest order of
priority given to either a state in m@ich no board exists in both either
| oader and the board conveying and holéing unit succeeding the |oader or a
state 15 in which no board exists in both the bypass conveyance unit and
the third placenent position and with a second-hi ghest order of priority
given to the other on basis of a detection signal fromthe detection
devi ce, a?PBardSPeCted2™®o the | oader relevant to the highest order of
priority by 20 the connective conveyance unit, a board is fed to the bypass
conveyance unit rel@vaAEPPBeRheNOBEEAAINEFRESE [ dett i }3F ofi £¥+aEcor di ng
to a next order of priority; and, in a state in which no board exists in
the firstmeyalry obRife fTofechhrclBadar CONRREy paldat cofvdPshcer i &, a
board is 25 | oaded into the |loader with no board or the bypass 23 conveyance
unit withthbrdboagembynene cérrdénovededideyamde drikd adeor dingthéerd next
order of priority. According to a 25th aspect of the present invention,
t her® i s prowent sheatiponeat thbudthogrdycham 15 EedprrenngheabyPrss
mounting unit, which is provided with a first loader that is arranged in a
first conpumeswamoaintimigc 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




work area out of the first conponent nounting work area and a second
conponent nounting work area that are two parts 10 obtai ned by dividing an
upstream si de conponent nmounting work area and do not overlap each other,

for positioning and holding a first board on which a conponent

placed in a first pre-placenment standby-position |located along a fi
conveyance path inside the first conponent 15 nounting work area, a first
board conveying and holding wunit for positioning and hol ding the bo
first placenent position where the board is conveyed beyond the fi
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work area, for positioning and holding a first 5 board on which a

| ocated al ong a second., conveyance path different fromthe first con

path inside the seRohdTEbnPONSTE Mot g WorkRatéa PrRvdsSshdvith 2

10

15

20

25

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

nent “?EP1 b5 bRIpl aced in a second pre- placenent standby position

veyance

obtained by dividing an upstream-side component mounting

work area and do not overlap each other, for positioning
and holding a first board on which a component 1s to be
placed in a first pre-placement standby position located
along a first conveyance path inside the first component
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
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

in the first placement position, by means of the first



board conveying and holding unit for positioning and 10 hol ding the board in
a second placenent position where the board is conveyed beyond the second
pre-pl acenent standby position in the conveyance direction, and a second
unl oader for positioning and holding the board in a second post- pl acenent
standby position where the board is convgyed 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 the second board |ocated in the second placenent position, by
means of g %%thgg enment head; 20 a bypass conveyance unit, which is

aralle

roughly to a first nounting conveyance path conprised of the

x
first |oader, the firslhoardhomieyd ng.and holdings yoblsqand the f rst
unl oader and a second nmounting conveyance path conprised of the second

| oader, t second_2 oard .conveyin hal_di unj d ecand

unl oader %%qgng'a??%ﬁagd%ﬁﬁﬁépéﬁde%%?@ﬁ%§5tﬁélf?ggt %%ﬁ% |né£%§ﬁ%§§3hce
path and the_second npunting copnveyance path; an upstreamside cannective
conveyanchﬁ%I}W%Nwo¥%aéfﬁg’a:g%ﬁrEOFﬁFéogﬁygoﬁgugf%Pﬁglpﬁ%s?Iﬁﬁﬁiﬁ, t he
5 second lLoader and. the bypass con egange §niti an upstreamsi de detection
devi e for°dé& e8PiH&lC§rés AERCBFMabEnEE 6F BIBG&Ad 1 2t KE T s i%ader

the first board conveying and hol ding unit, the second |oader, the second
boar d con@éﬁFEEEE%d hﬁgﬂ? Lﬂﬂﬁqsiiﬁﬁh:he18§8§§g along “a  ‘'second
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



10 conveyance unit; a third nmounting unit, which is provided with a third

| oader that is arranged in a third conponent nounting work area out of the
third conponent nmounting work area and a fourth conmponent nounting work
area that are two parts 15 obtai ned by dividing a downstream si de conponent
mounting work area and do not overlapjyeach other, for positioning and

hol ding a third board on which a conponent is to be placed in athird
pre-pl acenent standby position |ocated along a third conveyance path inside
the third conponent 20 nmounting work area, a third board conveyi ng and

nol 10 441 pesi ek anch bob g (o Boo bR { Betde phagerent
Bnd hot difty" S5 he Boar e . 50 Wt PR Bosrs T Learent S andby posi i1 on where 26
Girect on, wher ol n 5 cORBORGAT THAL 1 1ot 1 ront Aot R Pd Borbront F ed: ng.
devi oo A Dol DL, Boelth d BLOCSIE head 4 ocplacetan Lisdrdoped
o3 r angRRE T RS T GO ORSRES S HETREY HU BT K-bFa, for positioni ng and
hol ding a third 10 gfaﬁgs%QeQQL%QdECQQBQQ%%En{Sdégigg %&%Pegekgcgiggurth
pre-
presence or absence of a board in the first loader, the
first board conveying and holding unit, the second loader,
the second board conveying and holding unit, and the bypass
10 conveyance unit;
a third mounting unit, which is provided with a
third loader that is arranged in a third component mounting
work area out of the third component mounting work area and
a fourth component mounting work area that are two parts
15 obtained by dividing a downstream-side component mounting
work area and do not overlap each other, for positioning
and holding a third board on which a component is to be
placed in a third pre-placement standby position located
along a third conveyance path inside the third component
20 mounting work area, a third board conveying and holding
unit for positioning and holding the board in a third
placement position where the board is conveyed beyond the
third pre-placement standby position in a cdnveyance

direction, and a third unloader for positioning and holding

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



pl acenent standby position |ocated 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 where the board is
conveyed beyond the fourth pre-pl acenentg standby position in the conveyance
direction, and a fourth unl oader for positioning and holding the board in a
fourth post- placenent standby position where the board is conveyed 20
beyond the fourth placenment position in the conveyance 25 direction, wherein

2 compone, {hal-hs ke A Toujll SREDNRN feedagedevbes:andael d by

a fourth placenent ced on the fourth board located in the fourth

pl acement  pOSpLI Qi iy, JIRANS O S LI § ouk by RliacemrenbyBadi:a dovaisiceam si de

connective conveyance -unit for unl oadi ng the board from any one of the

fi I h cond , i
ok o et qth, eeqnd ubgnder, ihe humass caprepanee i e

| oadi ng oar ader and the fourth | oader;

] i it o”er ther™ o oade
of " boar t-T i LR TPHELE] BdRr 3 e SRhoh TaFoRRrC CREChi ra Gn aader, -

second unloader, nl oader,
e AMLERRR OIS ! ShOLUEL . pcofaict o Logiel cheqtowr i
placement head;

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

10 board on which 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



an upstreamside control section for executing control so that, with

hi ghest 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 conveyi ng
and is holding unit succeeding the | oader or a state in which no board

exi sts in both the bypass conveyance unit-, the third or fourth | oader, and
t he board conveying and hol ding unit succeeding the | oader or the bypass
conveyance unit and wth the next order of priority given to the other, on
20 basis of detection signals fromthe upstreamsi de detection device and

the downsifeamsidecdet soLLAN UG g, 8uD0BEALLS ched:( ot badoadens

accordi ng priori e upstreamsi de 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
conveyancgogaé%; and a downstreamside control section for executing 5

control s wi th highest order of priority given to a state in which
no bpard exists in both 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 downstreamside deteg%iog.de ice, a board 10 is
fod to thEhFoHASFEPEFeYANELFOREROR| GhBSET6r dBr CBF ©hF Fbr LOFCR /¢ ABC

downstream si de connecti ve conveyance unit .
second unloader, the ythird 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



and, in a state in which no board exists in the third |oader or the fourth
| oader according to a next order of priority, a board is |oaded by the
downst ream si de 15 connective conveyance unit into the | oader with no board,
and executing control so that, with the highest order of priority given to
a state in which a board exists in bothkhg either |oader and the board
conveying and holding unit |ocated on an upstream side of the unl oader, a
board is 20 unl oaded fromthe unl oader relevant to the highest order of
priority toward the downstream si de connective conveyance unit, and, in a

state in yhichoagboapd exiistscin thefidsti s unlnader, orchbeupaeondnunl oader
or the bypass conveyance wunit according to a next order of priority, the

board i s 25,unl.eaded fiam Lhe. upl oader, Wit h Lhe o d 0 o e bypasao29

conveyance unit with the board toward the downstream side connective

conveyancg PEtOrAEEQr$§§%%§Oc@@@%%@n@épEEEtgf%%$e present invention, there

‘is provide%ga conponen ntin stem as ined in the 25th aspect,

further conprising a Srgg%%%%r%%%@ﬁd%one/&yggﬁ gg%ioﬂhid@%i 8EaabLy

parallel to a _thir% unting conveyance p: nprise _
| oacar, tep DL 0, BOBLG;CONIEH NGRS NGLALIO ML ALY NPy Lt 19l oacer
[ourth boged conueyhnn, 30 Lol dhng,vail, andihie (oLt wiloager:pnd
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 iloader relevant to the highest order of
priority by the downstream-side connective conveyance unit,
and, in a state in which no board exists in the third
loader or the fourth loader according to a next order of
priority, a board 1is 1loaded by the downstream-side
15 connective conveyance unit into the loader with no board,
and executing control so that, with the highest order of
priority given to a state in which a board exists in both
either loader and the board conveying and holding unit
located on an upstream side of the unloader, a board 1is
20 unloaded from the unloader relevant to the highest order of
priority toward the downstream-side connective conveyance
unit, and, in a state in which a board exists in the first
unloader or the second unloader or the bypass conveyance

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

25 unloaded from the unloader with the board or the bypass



fourth nounting conveyance path, and wherein the downstream side contro
section 15 unloads the board unl oaded fromthe first unloader or the

second unl oader toward the second bypass conveyance unit and | oads the
board unl oaded fromthe bypass conveyance wunit into the third |oader or the
fourth | oader. According to a 27th aspeet of the present 20 invention,
there is provided a conponent nounting systemas defined in the 26th
aspect, further conprising: a downstream side second connective conveyance
unit for unloading the board fromany one of the third |oader, the fourth

| oader . angh {he. 3860Nd PYRASS, CONYEYANCE BHaUN tin 308, A9unsLyeamysi de

second detection device for detecting presence or absence of a board in the

third uﬂéfﬁ9§§t1$$ebéﬁ@é board, conveying and holding unit, the fourth
e fourth (

unl oader, oard conveying and holding 5 unit, and the second

b it: : I : ;
exbouti ng control SRt g REURE. heombst CoPGE of  prISTi (3 EroaR to

. ( ; h~the highest er o rority given to a
StEto 0 MED, B PORA K SLS, LI OLR o oL et ane, b Do g g, Lour
gucceecl e UTL0EL 93, BeSL 5l 2, SELRRIL O hOTAL (00 8o e
unl oader kg%aeggntco%%etyg%chei gggi ,Orwq%_rchOf is roughly parallel to a
third mounting conveyance path comprised of the third
loader, the third board conveying and holding unit, and the
third unloader and a fourth mounting conveyance path
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;



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 unloader with the board or the
second bypass conveyance unit with theszboard 20 toward the downstream si de
second connective conveyance wunit. According to a 28th aspect of the
present invention, there is provided a conponent nounting system as

defined in the 27th aspect, wherein, 25 with the highest order of priority

given to a 31 state, inwhioh & 00ardl exisbad Ndkekbctiba sgeondebypass
conveyance unit and” either one of the first and second unloaders and the

first or seco dg£a$§é§gmﬁyi8?r?%%?#ggdkﬁg ynit,sHecegdi pget henuphoader on

basis of & 5 detectfon si gnal e downstream si de second detection
devi ce, the downstream si sec C . section,.furg oadget he
board frdﬁ?VH%%%%boﬁﬁebigggg %5%@%&&%%%&%%}$5 %g§e3§%9l?%r#ﬁgp%?gﬁggt or der
of priori by the. downstregam si de.sec o] i o] a JpLt . 10
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Brief Des awi n ese ‘and of her aspects” and features of the

present invention w.ll becone .clear fromthe fol L hg escription taken in
conj unct i Yh* W taﬁlq\rqgehepr%&f%?qr%doypass SN PEnd & LM Nond

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



15 enbodi nents thereof with reference to the acconpanying 20 25 draw ngs, in
which: Fig. 1 is a detailed plan view of a conponent nounting apparatus
according to a first enbodi nent of the present invention; Fig. 2 is an
enl arged plan view of a first nmounting unit of the conponent nounting
apparatus of Fig. 1; Fig. 3 is an overall schematic arrangenent view of the
conponent nounting apparatus of Fig. 1§1Fig. 4 is an explanatory view for
explaining the 32 5 nounting operation of the conponent nounting apparatus
of Fig. 1, where the capitalized English letter "A" at the center of each
board is a mark indicating the direction of each board; Fig. 5 is a block
di agr am shbaFfg & rétdth on sfoarsbnaeEsEon etheeh the ot QHPESSdri ve
devices and sensors of the conponent nounting apparatus of Fig. 1, Fig. 6
is an exptenutveyCcei ewighoandg i €ieat eons  whi ¢hea Seedhd dwhr §eCsnFoaded
into a second nounting unit 10 while being turned at a phase angle of 180
degrees withoadespecind o taef i £$rsboard |dzeiwed i magrad f cosvevsmdt i AGduni t
and the boards are subjected to nounting operations,

holding unit 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



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 nmounting

unit and the second board | oaded into the second nmounting unit 20 are

subj ected to nounting operations, respé%tively, in an identical phase in

t he conponent nounting apparatus of Fig. 1, where the capitalized English
letter "A" at the center of each board is a mark indicating the direction
of each board; 25 Fig. 8 is an explanatory view showi ng a series of. 33
conmponent PRBOAEEE B&EAA LAPEdRS GRSy SCERPERAL M W d@PP2paste §ri nting
device, three conponent nounting apparatuses_ .of Fig. 1, ang a reflow

devi ce: FF§9-9 lis WNSEReREi cCaxpFanhEdry BPdewsef tHetesS cénpohentfounting
apparatus that has al ready been proposed by the present applicant; Fig. 10
i s schemaEpBtpranivicawhsBodirag ien 2 arasek r %C%%h%%nE%?-ﬁégﬁﬁéﬂOBOSFd
production line in which two nounting apparatus groups each of which is
conposed efchOobphrde conmponent nounting apparatuses of Fig. 1 as one group
are joined together and first, second, and third connective_ conveyance
units are arranged Bhgthé dpsta dahrskddiaagamhshoddwmestd eaflafdeoPfeach of

t he nounting apparatus groups in _ .
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




a conponent nounting system according to a second 15 enbodi nent of the
present invention, where the upward and downward arrows in the figure
indicate the directions of novenent of the connective conveyance units;

Fig. 11 is a view showing a flowhart of the operation of the first
connective conveyance unit of the 20 conmponent nounting system according to
the second enbodinent; Fig. 12 is a VF%M/shomﬁng a flowhart of the
operation of the second connective conveyance unit of the conponent
mounting system according to the second 25 enbodinment; 34 5 Fig. 13 is a
view showing a flowhart of the operation of the third connectiye

conveyancECURPREBE "RRBNEEENPEREAT PFOINGIAG SISt ddtdr dbdg £o SPhESSecond
enbodi ment; Fig. 14 is an enlarged schematic plan view show ng a nounting
appar at usP@fFbapPALRRéNg fEViEecoRRERE] GeTPeBRAVEYRABB THAPt 2PBEAFEHSER t he
upstream side of Fig. 10, where the upward and downward arrows in the
figure indfchie. theadfrecrebnsvwofleWboement of the connective conveyance 10
unit; Fig. 15 is an enlarged schematic plan view show ng the

upper nost - st r eam si eégcorfpohenta megheinpgic 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;



apparatus in the upstreamside nmounting apparatus group A of Fig. 10, the
first connective conveyance unit, and a 15 printer |located on its upstream
side, where the upward and downward arrows indicate the directions of
novenent of the connective conveyance unit and the sidew se arrows indicate
t he board conveyance direction; Fig. 164 s an enl arged schematic plan view
20 showi ng the downnost-stream side conponent nounting apparatus in the
upstream side nounting apparatus group A of Fig. 10, the second connective
conveyance unit, and the uppernost-streamside conponent nounting apparatus

in the downstream gide nounting appaialus,graup B cYbeERathe 25 dpuard and
t | P B, £)

downward arrows in figure indicate the 35 directions of novenent of the

connect i vg,copveyance Uil candat hesideniae agiovesther el ngl catg the

board convéyance direction; Fig. i's an enlarged schematic plan view 5

showi ng t Be, JONORPS! Rl 8AM P! 48, CQURONENLEPUNLLNG  APPREAL USsLBSLAS
ownst r eai¥ ST dé nount’ing appar at'dS gr oup 0 g. 10, the third connective
conveyanc ' d a reflow device on its downstream si de, where the

upwar d an%mgg%a%ﬁﬁgd arrows in the figure indicate the directions of 10
T e CaTaEL L VE CONLEVRICe AT Ly OB BLPE S8, oM 1ol
showing the two, founting apparalus, groups, A and,Bapd the birst apd second
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




connective conveyance units in the conponent nounting 15 system according to
the second enbodi nent of Fig. 10, where the upward and downward arrows in
the figure indicate the directions of novenent of the connective conveyance
units; Fig. 19 is a block diagram showi ng the structure of the control
section of the electronic conponent-nounted 20 board production |ine of the
conponent nounting system according tothe second enbodi nent; Fig. 20 is a
bl ock diagram partially showi ng the wunique portion of the conponent
nounting systemof the second enbodinent in the control unit of each
conponent 25 nounting apparatus in the el ectronic conponent-nounted 36 board
product i oR*FPRE 18RSt L cBAFEHERE MEunERfg COPeshl Vac cCoR Y PP R6St e iSecond
enbodi nent; Fig. 21 is a perspective view show ng a board conveying device
which is éﬁdex%ﬁﬂ e DIdeWESeonAtEPVTe UherGrhiveyatdl@afis ofhehe B8I13&E roni ¢

conponent - nount ed board production Iine of the conponent nounting system
accor di ngconyervracsedongcédpodi nent; and Fig. 22 is a plan view of the board
conveying device which is an exanple of the connective conveyance 10 unit
of Fig.. 21.; Fig. 23gi.s d7sessi oanl enéwrgfdt hechemrdicconveyi nyidevi ce
which is an exanple of the connective conveyance unit shown in Fig. 21;
Fi g. 524 i shawsagt i ortad videwnobs&-Bolrediamg astlde component  mounting
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



15 conveyi ng device provided in the board conveying device shown in Fig. 21,
as viewed at P. - A portion of Fig. 25; Fig. 25 is a plan view of the
hol di ng and conveying device shown in Fig. 24; Fig. 26 is a plan view of a
turning device showmm 20 in Fig. 23; Fig. 27 is a sectional view of a

nodi fication of the board conveying device shown in Fig. 21; Fig. 28 is a
detailed plan view of a main franme of %%e conponent nounti ng apparat us
according to the first 25 enbodinent of Fig. 1; 37 5 10 Fig. 29 is a
detailed front view of the main frame of Fig. 28, Fig. 30 is a detailed
right-hand side view of the_ nmain frane of Fig. 28; Fig. 31 is a front view
of a firsPOBIraceREPdUCHERTt iloMetdr nFﬁPngC@Wé@%ﬂcé“QHﬂEl%% &Y Se&hpl e of
a placenent-position determ ning conveyance unit of the conponent nounting
appar at us 2&€€§AdPAg tPothReSPrPaE cBRBEATRBAY; Fig. 32 is a plan view of the
first placenment- position determ ning conveyance unit of Fig. 31; F|g 33 is
a right-hand side vFéw- oﬁ”thésfﬁrsperppéééﬁﬁﬁt‘@d§7t§@ﬁmﬁéﬁerIMQQ§

conveyance unit of Fig. 31;
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 1is 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 Fi g. 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;




and 15 Fig. 34 is a plan viewin a cross section taken 31 a 1 ong 1. a-6 11
11,-,1612.. 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 noted that |ike parts are designated by |ike
reference nuneral s throughout the acconpanying draw ngs. Enbodi nents of the
present invention will be described i?'detail belowwith reference to the
drawi ngs. 25 (First Enbodinment) 38 As shown in Figs. 1 through 3, a
conponent nounting apparatus capable of carrying out the conponent

mount i ng method according to the first enbodi nent of the present invention
can nount conponent5ign Z%oafd @, dafiréhes | Erone &xapl 8fofthe crecdi t
formation article and on which conponents are to be nounted, with

remar kabl §ramprofebligprddactivity per device installation area. It is noted
here that the term conponents, includes electronic conponents, mechani cal
conponents, optical Ftonpdhehssaaddtddletieri ghe-hThe sédmsyvieir odi thior mati on
article, refer to objects on which a circuit is forned, exenplified by such
circuit boarmsfoame esfnFhoards8; paper-phenol boards,

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)



ceram c boards, glass epoxy boards and filmboards, such <circuit boards as
singl e-layer boards or nultilayer boards, 15 and conponents, casings,
frames or the like. in the conmponent nounting work area of one conponent
nmounti ng apparatus described above, two electronic circuit boards 2 (first
board 2a and second board 2b) are arrégged opposite to each other so as to
al |l ow conponents 20 to be nounted thereon i ndependently of each other. For
t hese purposes, two sets of conponent feeding devices 8 and 18, placenent
heads 4 and 14, placenent head drive devices 5 and 15 for the heads, board

conveyi ng and hol ding devices . 1 and 11, recognition _caneras 9 and_19 and so
on are 25 arranged.2TheSkbygve-Henthi‘dred @aﬂﬁgi99@3ns§Vtu€ntCéW@ﬁﬁﬁP% 39 are
provi ded point-symetrically with respect to a center oint_ 100 (see Fig.

1) of a COAPRREM RBEAERRYSWOTAPH S C200Fa Wb S palit i 't | YO regard to
t he above- 5 nmentioned conponent, nnunting@gpgaratus, a first nounting
section 1MAUREiRG speseadi rerdhdisiy cPpdhent Thbtht CAGOROFR  tarea 36F out of
two parts of the first conponent nmounting work area 201 and a second
conponent PE®IRR§ nRViek kiek eaaR0ROURRhFERPARENEHt &Pnéd IRRIH v di WG 1Che

conponent nounting worKk _ .
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 Z2Zb) 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



10 area 200 and which do not overlap each other, and a second nounting
section 102 is disposed in the second conponent nounting work area 202. In
order to make it easy to conpare the areal productivity between the
conponent nounting work areas, it is preferable to divide the 15 conponent
nounting work area 200 into tw equal st rts so that the first conponent
nmounting work area 201 and the second-conponent nounting work. area 202
come to have identical areas. The first nounting section 101 and the second
20 nounting section 102 are i ndependently controlled in operation by a
control unit 1000. Therefore, various operatjions such a conveyance for

board | oa8@FAgPaRT1A6R1 Sdily, s ST 1564y ot Wy, T€8REGher® feed="¢6Mponent
suction, recognition, placenent, placenent-head nmovenent 25 and so on can
be made s§PERFondls Gictasyehr bho®E BOCTRBOPERE TRBGHTYy REf i 6AS201 can
hold the first board 2a on which conponents are to be nounted (the board 2
targeted £8P-the nounting in the first nounting section 101 is denoted by
2a for explanation; noreover, the board 2 is 5 denoted by the reference
nuneral 2a when i nd¥e®at edsPeEdarafildss ofwitthe pesieErontoandhehe2b6dfd 2a in a
specific position is denoted by reference nunerals 2a-1, 2a-2, 2a-3 or the
i ke} in mefiicnedr eopbaventntnatdidly poOSPRTROHSFA 2 &1lfSiCst MPLAERRENt
position FB and a first post-placenment 10 standby position FC along a first
conveyanceepaitdnwiPhi as disposed in a first component mounting work
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
2t 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.



the first conponent nounting work area 201, and places a conponent, which
has been fed fromthe first conponent feeding device 8, held and recognized
by the first recognition device 9, onto the first board 2a | ocated in 15
the first nounting position FB based on a recognition result by the first
recogni tion device 9. The first nmountipg section 101 is provided with the
first board conveying and holding device 1, the first conponent feeding
device 8, the first placenent head drive 20 device 5 and the first
recognition device 9. The first board conveying and hol ding device 1 is

A ong the 1118t Corbeyanbes bt Poartr § o poart | b andl hara t Rt Frt “boar d

?Lo?ﬁetpsrgirgﬁ CSS pl.acenent st and ogffi;bog o g&digth: firs%hgo?{gsfa
A conveyeeelpte v TS BB oot bR Bl oo 0™
oo pot et Sy o PR PR L o el o
F?si titgﬁ Tj&r ifgﬁf?ﬁeﬁﬁl?apégﬁ ieéﬁllg@ag:&(ﬁmt;hgg_f@ie_rosterﬁogi%e p?%%c%@re%%/igt andby
onvey| nabemdt Rl dPig (% o SBo] S ConsErIRTRl | A%a Wior tRALCACFRY st

| oader 1A as an 10 exanple of the pre-placenent conveyance unit,.a.first
pIacenentr%@érﬁl%ﬁsd@fggh?npﬁélEéﬁveyéﬁ@etgﬁiPQE? £yt 2 Spetific

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



exanpl e of the placenent conveyance unit, and a first unloader 1C as an
exanpl e of the post-placenent conveyance wunit are arranged in this order
fromthe upstreamside to is the downstream side along the first conveyance
path. The first |oader 1A | oads the first board 2a into the first~
conveyance path of the first conmponent nounting work area 201 and positions
and holds the board in the first pre- 6ﬂacenent st andby position FC. The
first placenment 20 position determ ning conveyance unit 1B is disposed
between the first |oader 1A and the first unloader 1C, receives fromthe
first |oader 1A the first board 2a that has been positioned and held in the
first precphaceaent B2Bhdbyhepdsrst onl #FCenpnti PPoxrsiandiRol@satRe Bdard in
the first 25 placenent position FB, and unl oads the board toward 'the 42
first unl daeerdok@atheren he icenpofienthl dcerent popepaticemesit shanfPyst board
2a is conpleted. The first unloader C positions and holds the board in the
first pospepliatemelR astdandby pHdssti moskArdrdemsndadstamedy i pesiséand 2a
fromthe 5 first conveyance path. The first |oader 1A, the first '
pl acenent Fposbtaorddetrer thai dgwoshvepanceidmi 0L 1Bhet hiel r§4 r plageieader 1C
and a bypass conveyance unit 30 described |ater, which are all roughly
i densi cal posisismcFRL e, Than £ ixwic renquisoendritves tampdvy pbsbeloncdAveyors
back and forth 10 in the direction of the first conveyance path by a drive
devi ce oftipme fDtOr oplémement orsootrtide | Fke. aMir eoker, fiastordoag-to the
wi dth of the first board 2a, the position

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



of at |east one belt conveyor can be noved in the widthwise direction with
respect to the position of the other belt 15 conveyor, thus allow ng w dth
adj ustnment to be perforned according to the width of the the first board 2a
(see a solid- line position and a two-dot chain line position of the

ri ght-hand novable-side rail in Fig. 33 as described below). The first

pl acenent - position determning 20 con @yance unit 1B, which is simlar in
structure to a |ater-described second pl acenent-position determ ning
conveyance unit 11B, has a pair of novable-side rails 95B extending al ong
the board_conveyance direction and di sposed parallel to each other to
convey anflSppdrtoadRr bbarthe e 2PN T P FRgRTeR8 PREBa 1Rt Riconveyor
belts 92B di sposed on 43 the pair of novable-side rajls 95B on their
confrontiBeef aé&stsikRard dri VingCgBREeI34 i s FoCate By MeH&d%ial Cdrive of
a conveyor-belt drive notor 93 fixed on one |ongitudinal end side of the
first plaeesehtoposiifohodeserifonidrpednitydhce Bt tPABS "BABSPRENA gear
93b neshed with the driving gear 93a to rotate, so that both-side pulleys
93c fi xedstandby q?@dihipn safand3m nadnhgthe rekf shgePard c¢ds5r8BcERBn with
the gear 93b fixed thereto are rotated. As a result of this, the conveyor
bel ts 92Bfststet chodearogrd paeh bot hTle d€ Al eysader9dch andhgr r AA§8E al ong

t he bot h-si de novabl e-side rails 95B 15 so as to be guided by a multiplicity
of gui de pddeamen tarmos Syiwhr atediestnyl mipved, chyvaygade t henboar 88, 2 phaced on

t he
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




bot h-si de conveyor belts 92B are conveyed in the board conveyance
direction. When a board 2 has been conveyed by the both-side conveyor belts
92B into a specified position, the board 2 is hit at its fore end and
stopped by a positioning pin 91a upwardly projecting into the board
conveyance path by the drive of an upjdown driving cylinder 91, thus the
board 2 20 being positioned in the specified position. It is noted that,
assum ng that the board 2 is conveyed fromleft to right or fromright to
left in Fig. 34, this up/down driving cylinder 91 is |ocated at a position

& of the it lUne )83 case whane Uag Leftnend edus.Bhcifig bosid 2 1o

hit and 2t %pgﬁﬁﬁuf he "positioning pin a so as t e referenced 44 for

LD RO LLONNG. . o6, AR, oL 08, e ObckBEon)! fobipeondt paviesccase

Phe. dri vel cromy e ey ed VSuBh 2 §° Breroncoad s RReLEPTerey Spdeupport

Support T &R o e POREREPREESS o O TRESHORPH'S SOIYRIF  Bot he ond

edge_portions of the hoard 2 are esse% gai. ﬁtt n 10.upper eng Bgrtion of

t he hrovabie-silde HYs1e9B2 8Faﬁh95 fFe e%ogﬁg 2 ﬁg éFﬁﬁggﬁ dndtpostti oned

and held in the specified position. For releasing.th osi tioni and

hol di ng, By IHetatriske BRY R v aegBLde VS uGRC Al ERe BPsFoﬁogi?Q?%e

support 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

10 93¢ and arranged along the both-side movable—side ;ails 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.

15 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

20 being positioned in the specified position. It 1is 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

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



pins 99a are noved down together with the support table 99 15 so that the
pressing of the both-end edge portions of the board agai nst the upper end
portion of the novable-side rail 95B is released, by which the gripping of
the board 2 is released. In addition, in the figures, reference nuneral
94a denotes up/down guide rods for anhng the support table 20 99 up and
down in parallel. Also, nunerals 95A and 95C of Fig. 31 denote a

novabl e-side rail of the upstreamside | oader and a novabl e- side rail of

t he downstream si de unl oader, respectively. For these novable-side rails

al so, conveyor belts 92A and 25 92C are disposed on ir_of. | e-si de

rails on tHei PP THFIBHAGNg Facs T RS TS cﬂf ve?g,gg% ?%E%ggx%qe

novabl e-side rails 95B, so that the copveygr helts 92A and 92 an_convey
%goﬁg Pét %;ft}}eoqgacf ? ot

the boar dd? 209the FRRE dVReheeyBRcE 18P FeR 5 Ar%Yrive®of a

drive nmotor. Drive devices for driving the 5 conveyg#ﬁbelts 92A, 92B and 92C
are drivéidonBPel IS®PPaSHeBENdeIR | HOBE CHARIBRoPHEr . 7 The A r 8¢ ¢ShpBhent

feeding device 8 is arranged in the vicinity of the first placenent
posi ti on FE entdicaed@s tthe ©OFPSABRERI - More concretely, the first conponent
10 feeding device 8 is conposed of first conponent feeding units BA and 8B,

and %each of the firBteroonponéhe fEEdnT ufi T8 aRAVEBS | SUGPsfosed on one

side of the first conponent nounting work area 201 closer to the operator,
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




i.e., at front-side end portions for the operator, and nmade 15 up of a
multiplicity of parts cassettes or the |ike acconodating taped conponents in
whi ch conponents to be nounted on the first board 2a are accommobdat ed and
held in a tape form It is also acceptable that a tray type conponent
feeding unit acconmmodating tray conpongnt s in 20 which conponents to be
nmounted on the first board 2a such as 'sem conductor chips are accomodat ed
and held in atray formis disposed in place of the whole or part of the
first conponent feeding unit 8A or BE. The first placenent head drive
device 5 nnvga?the 25 first glacenent head 4 betmee% t he fg%ig_cog%onent
feedi ng 48°HEYI et alRCE helfPt st SPPRCENENtY posFt Bn “FB, "REFRs ° Ke
conmponent fromthe first conponent feeding .devi 8 hy e first placenent
head 4, ahdftpfatey P tHET & ﬁﬂ%ﬁ%ﬁﬂﬁﬂbelﬁéh&ﬁi‘ﬁﬁg'@g Sﬁgnfoﬁggg by the
first placenent head 4 5 onto the first board 2a positi%ned and .held in the
first 10 Pradedsrs posit i it FERa It GHIEHINE IHEESEHORt PHed@ 4183l ural ity
of, for exanple, ten conponent suction nozzles 10 faor suckjing and hol di ng
el ect r oni ST E6RpOAent s A5 YnelPFPst cORpBRerfeHoifft | A§TWOt WEh 20F are
arranged replaceably. In detail, the first glacenent head drive device 5 is
i mpl @ment @R YRY X f i PeIEX- YO2Bbot 92Br pBYi t P8Ri ngrehe AHLVESEOPECeHBRt head 4
| ocated i nside the first conponent
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 component
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



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

whi ch are two orthogonal directions in the 15 first conponent nounting work
area 201. This first X-Y robot 5 has the follow ng constitution. Two Y-axis
direction ball screw shafts 5b and 5b extending parallel in the Y-axis
direction perpendicular to the first cqnveyance path of the first board 2a
are arranged forward-and-reverse 20 rot'atable at front-and-rear end edges in
the direction of the first conveyance path of the first conponent nounting
wor k area 201 on a nounting apparatus base 31. The two Y- axis direction
ball screw shafts 5b and 5b rotate forward,_ and reverse_in.s hr gni sm b

the synchf®hbose é%i@?ﬂgtéﬁ‘ﬁ%ﬁ?%xpiaS?PEBFi&W?ﬁﬁ%ﬂ% EéraMQiQFaggﬁn Y
exanple of a Y-axis _47 rotation drive device fixed to one eng of %he t wo
Y-axis dFPBRPRBRATbAFPMsEREwlshaft SOBRORTE o e efhdt% FE Tt ovi B8 1E Y- axi s
novabl e unit Sc that can advance or retreat along_ the Y-axis direction in
mesh wit hfihett RdaveBrns &iegéctd o baf RC8Er &Y %ﬁﬁt%lrs%t aRd356™BRe X- axi s
ball screw shaft 5d that is arranged forward-and-reverse rotatable in the
Y- axis nbvadl é urhe semhAdehhathedst ends e ther 3¢ aRi dceaPpécth e

perpendicul ar to the Y-axis direction and parallel to the first conveyance
pat hSof tértéicbe Woarst Zegard 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
robot 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




10 an X-axis direction notor 5e as an exanple of an X-axis rotation drive
device for rotating forward and reverse the X-axis ball screw shaft 5d, and
an X-axis novable unit 5f that can advance or retreat along the X-axis
direction in mesh with the X-axis ball screw shaft 5d. Further, the 15
first placement head 4 that noves in the first conponent mounting work area
201 is fixed to the X-axis novable unit 5f and arranged novably in the
X-axis direction integrally with the X-axis novable unit 5f. Therefore, the
first placenent head 4 can be advanced and retreated in the X 20 axis

direction_and the Y-axis directipon b he first X-Y. robot. S Ln_Fig. 1,

r ef er ence” AUAEF &1 ?rﬂgﬁot g%?%i$%§egn%?zﬁgﬂn%ﬂ%;%? tl%ﬂFéé gr?g%ged in
the vicinity of.a a -descriped first co nent_feeding unit 8B i.n the 25
first con%b%%ﬁ%lﬂﬁué?ﬁﬁgsﬁﬁ?w igégtﬁof%aﬁ@' ses B 52pF uPAPTEYSSf types
of nozzles 10 suitable for a,gl rality of types of electronic coggonents SO
as to repfacefhe TABEPIE ¥BlSelCorrtite T GIVAG Nt T hERE2 % 85 FHe need
arises. . The first recognition device 9 isdgisposed at a roxigitx of the
first plabRfrentapoesi EFERCEBONT OF &SPl tR Jh& He'S r omt =55 d8-6FCHh8 i r st

pl acement_ position FB as viewed fromthe operator,_ and gerfogg%tiggging and

recogni t i Rl bf SSEEKi TR bost ek 2t the PRRL A%t heProhpdhedt S

that is arranged forward-and-reverse rotatable in 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



10 held by the first placenent head 4. It is noted that reference nuneral
9a in Fig. 1 denotes a two-di nensional canera for two-dinensionally inmaging
t he sucki ng posture of the conponent out of the recognition device 9, while

9b denot
t he sucki
t he ot her
2a on whi
mount i ng
expl anat i
when i ndi
position

es a three-di nensional canera for three-dinmensionally 15 i magi ng

ng posture of the conponent oyt of the recognition device
hand, the second nounting section 102 can hold the second

ch conponents are to be nounted (the board 2 targeted for

in the 20 second nounting section 102 is denoted by 2b for.

on, reover, .the board 2 is denoted. he _ reference

S OEtT Char sl S9B%5T SndSHbReT | b, SHAASPHE. B o o8 ea ey

denoted_by reference nunerals, 2b-1, 2b-2, 2h-3 .or th

i |
in a seco‘lﬁg FHESS| aebmEnte Sty FBLPPRGRTEA SA &6cohd f@p&aé:ceengﬂF

position SB and a second post-pl acenent _ st andb posjtion SC .al on
conveyance® path oéPhéret nan the First E%ﬂ9%§}§]ﬁge hﬁzi‘tdn %NI efi r%}i‘éhengﬁg

conponent

nounting work area 202, and places a conponent, which has

fed 5 froM¥feSsecond conponent feeding device 18, held and recogn
second recognition device 19, onto the second board 2b | ocated in t
second pl acenent poBid i BATSE 5896B16ACR PEYIGHI tT o0ASr SSUPPCIRY tdke &

recogni ti

10

15

20

on device 19. 10 o
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

9. On
boar d
t he

ral 2b
ecific
i ke) 25

second
ond
been
zed by a
he
econd



The second nmounting section 102 is provided wwth the second board conveyi ng
and hol ding device 11, the second conponent feeding device 18, the second
pl acenent head drive device 15 and the second recognition device 19. The
second board conveying and hol ding device 11 15 is able convey the second
board 2b, on which the conmponent is to,ge nounted, along the second
conveyance path other than the first conveyance path and to position and
hol d the second board 2b in the second pre-placenent standby position SA
extendi ng al ong the second conveyance 20 path, the second placenent position

SB | ocated, on the, downst i de. of th d_pre: pl t b
0 1 0n ISHE AT hePSBGoM 0% - P e B Lt Aty oSt T O - SE-Foeated on

t he downstream si de_of .the second pl acenent osi tign . The second
pre-placeﬂ%ﬁ%t%?%nﬁﬁya&&Q%i%ﬂ?%ﬁ€£55c9ﬂ¥e¥38§ﬁdﬂﬁﬁixéﬁiﬁrFﬁ%??igﬁeSB and

t he second post 50 placenent standby position SC are linearly arranged. Mre
specificag+€§ttﬁ%n§§¥6ﬂﬂebBéF @323&%lﬁ}%nﬁFqﬁﬂ%iﬁﬁpﬁ%%?g% M@T“Féng
constructed in a nanner that a second | oader 11A as . an _exanpl e of the

pre- pl acefiehf éBﬁ@e?QQGeQHﬁtEl%F%%c%naogpﬁpéeéweWPﬁéQHQQ%) et ef Afni ng
conveyance unit 11B as an exanple of the placenent conveyance unit and a

secohd uRFYadehel16e89nEh EQBRPNENSET FRRIPRSt -FF BkePrent® coRfeFangBd unit

are arranged in this order fromthe upstreamside to
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-



t he downstream si de along the second conveyance path. The 10 second | oader
11A | oads the second board 2b into the second conveyance path of the second
conponent nounting work area 202, and positions and holds the board in the
second pre- placenent standby position SA. The second pl acenent- position
determ ni ng conveyance unit 11B is disgﬁ§ed 15 between the second | oader 11A
and the second unl oader 11C, receives fromthe second | oader 11A the second
board 2b that has been positioned and held in the second pre pl acenent
standby position SA, positions and holds the board in the second pl acenent
position SE, and unloadé t he 20 boar%ciomar t he second unlogder O;g when

t he conpoReREeMBRacERERECEPBPEEESR 0t KE S ecotith boar & 2B Y5 conpl-éted. The
second unl oader  11C positions ang holdg the board in Ehﬁ secogq .

post - pl acBRBRELEFahdBy pbBSi FPEANSC ARG URPBYEAE I Ehe"del8nd BEarE V265 rom t he
second conveyance path. The 25 second | oader 11A, the

d
pl acenent L podit iCORSHE UFEEEr HithihRe¥RTEY SREE GnitecPhs fogg‘i?% $&CoRd

unl oader 11C, which are all roughly identical in structure, can

synchr ono@B| §XariPde #Ipafre obPr pePtaEeRoByoCONFEYRNERD Wortrh 2i FeLRBC
direction of the second conveyance path by a drive 5 device_of one notor or
t wo ﬁntorBléﬁemﬁ@trpﬁé;thﬁﬁeéééﬁ?m%ﬁkﬁﬁdFﬁ@V?BaFﬁ%\MQﬂQIBFBtﬁﬁssééond
board 2b, the position of at |east one belt conveyor can be noved in the
wi dt hwi seexafpéet ioh Witch péspeBento ERBVPBSNER oYL t & Dbt Rer SBEPRA

conveyor, thus allowi ng wdth adjustnent to be perforned
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



10 according to the width of the second board 2b. The second conponent
feeding device 18 is arranged in the vicinity of the second placenment
position SB and feeds the conponents. Mdrre concretely, the second

conponent feeding device 18 is conposed of second conponent 15 feeding units
18A and 18B, and each of the second cosponent feeding units 18A and 183 is
di sposed at a deeper-side end portion of the second conponent nounting work
area 202 as viewed fromthe operator, and nmade up of a nmultiplicity of
parts cassettes or the |ike accommdati ng taped conponents 20 in which

conponent e & O ey TN S O e second boardl B ascoreccommsaeed and hel d

in atape form It is also acceptable that a conponent feeding unit

accomodal Ng. tray. componentsqyhnyWhiichearpanents t gthecturted et he
second board 2b such as sem conductor chips are accommobdated and 25 held in

a tray form i, disp Pl ace: of §he,whol &0fe pi Pasdcefatdersegend
eed}lf

conponent ng uni 8A or 1I8B. The second pl acenent head drive device 15

moves a gecopd Bhageueal, head |4 betyeenciig.secondosempenent afeeding

device 18 an e second placenent position SB, 5 holds the conponent from

the second. copogent Legding flevige 48y tbe saeond i acombaionead 14, and

p:aces by e seécon cement” head conponent held by the second
P acorent. Hee ity O DS, SRES, DALl PO ALENEY, 20 oLt e
pluralitXagfétffgast 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




exanpl e, ten conponent suction nozzles 10 for sucking and hol ding

el ectroni c conponents in the second conponent nounting work area 202 are
arranged replaceably. In detail, the second pl acenent head drive device 15
15 is inplenented by a second X-Y robot for positioning the d pll acenent
head 14 |ocated inside second r the segond conponent nounting work area 202
in a specified position in X- and Y-directions, which are two orthogonal
directions in the second conponent nounting work area 202. This second 20
X-Y robot 15 has the follow ng constitution. Two Y-axis direction bal

screw 5hagr%\rjc%fa?ﬂelﬁgc%ge%Shﬁgneﬁftakéghgﬁi;g}lhpge‘f'eixios_r diggect i on

per pendi cular to € secon conveyance pa second board 2b are

d f d- - b] f - - d_ed 25
The b recti on of 1 e EeRbni CoRvBySER paLF of the 93’ Sokond BoNBonen

[ Kk 202 t t b 31. The t Y-
i roct i o BEFPCcP B “BRAFt ST8D cl T Astat & For War 8 snd CPAVEPSE Y N

h i th nch i Vi f Y-axis di ti 5 t 15a and
T s anTER o A A Rt bR rom et BueruESE it Tl Tho SBnd of the
t - axi i i ball screw shafts 15b and 15b. There ar rovi ded a
e o labeother SR onaRt ety hhss S oREel SEPTEPERE T hE BT ha o

direction_ in.mesh wiith the two Y-axis direction bal
device q8 by the second placement head 14, 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



10 screw shafts 15b and 15b, one X-axis ball screw shaft 15d that is
arranged forward-and-reverse rotatable in the Y- axis novable unit 15c¢ and
that extends in the X-axis direction perpendicular to the Y-axis direction
and parallel to the second conveyance path of the second board 15 2b, an
X-axis direction notor 15e as an exanplkg of an X axis rotation drive device
for rotating forward and reverse the X-axis ball screw shaft 15d, and an
X-axis nmovable unit 15f that can advance or retreat along the X-axis
direction in nesh with the X-axis ball screw shaft 15d. Further, the 20

second pl t h [ e nc €0 ent Rt hag wor k
blacegrat heashrdl halosipues | fothe secondeonpaneal nARUALhag

area 202 is axi s novable unit 15f and arranged novably in

the X axi s, gifectiop il egral | v Lhot he i 8 ypuabbe Wity 156y

Ther ef or e, e secon pl acenent 14 can anced and retreated in

the X 25 gxLecdirachi on,and 188 Yadelsodire6hi 00 by she serand,X Yind robol

15. In Fi g ref érence nuneral enotes a secon nozzl e station, which

i o 1 oRoE R bt ELnihk er AL JESALIRPd, 2OROE € ORRIRERE cheedi ng

unit 18B 1 Sec nent “nountin r'k area - ouses a
plursl 1 veslataves, ofporel o, 10, bl Lorsoplutal iy obnl oeseot
placenentdggggeléiggdt %>Q§%9 eg&i%ﬁ§'the two Y-axis direction ball
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



10 The second recognition device 19 is disposed at a proximty of the
second pl acenent position SB, for exanple, on the deeper side of the second
pl acenent position SB as viewed fromthe operator, and perforns inaging and
recognition of sucking posture or the |ike of the conponent 15 held by the
second pl acenent head 14. It is noted td)at reference nuneral 19a i n Fig.
denotes a two-di nensional canera for two-dinensionally inmaging the sucking
posture of the conponent out of the recognition device 19, while 19b
denotes a three-di nensional canera for three-dinensionally 20 inmaging the
sucki ng p%sgurelgf t he conponent out of the recognition device 19. In the
first nDunP|85 Séction, the conponent is held fromthe first conponent

feeding device 8 by the.first pl { . and i $iop of th

component hel d 25 b3t RaSH pét PACHRG N ar i & parReraed oy tar ©
l'e, 55_the two-di nensior 9a of, the first r itign devi

. Ther eaba: cor® thie Bt §20F "a 100 GIATTIGH r8SuIT'S of ‘thE FPrst. &

recogniti on_device 9, the conponent held by _the first. pl ng d4is
pl aced ongﬁﬁérFP?§FrBB§Bd5§§Q?%Lﬁ???8ﬂ889a$§Qégqgi?Pf e%gﬁggfnpﬁggénent
position FB b the first board conveyi ng and hol dj devjce 1. On the. other
hand? in FﬁéoéécoﬁamﬁﬁﬁﬁPFndm%%%?}%% ﬁfé% tHeto er C*s &t F rSm t he

second component , :
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 numeral 1%2a in Fig. 1 denctes

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 froﬁ 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,



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 perfornmed by, for
exanpl e, the two-di nensional canera 19a of the second recognition device
19. Thereafter, on the basis of a recognition result of the second
recognition device 19, the conponent h%ld by the second 15 placenent head 14
is placed on the second board 2b ' t a 2nd h thc second d |ac .~e men}
position SB by positioned and held in the second pl acenent position SB by

t he second board conveyi ng and hol ding device 11. Board passage detection
sensors (not shown) for  detecting the pasgfge of the circuit boards 2a and

2b, 20 re’pectTVeliRenF O afkG@E Rt Jhe- St deFéhd Tgdrth oh§CBF EheCFi rst and
second pl acenent - position deternining conveyance units 1B,andvllBﬂLthe one
si de bei n§eEE68ef - t oTRRESEBEBEr SO 1ARANERT1A, OF e8pEREPYBRI Y CBndeFbard
stoppers 32 for stopping the circuit boards 2a and 2b in the respective 25
speci fi ed®posihei ot Sir er aFP @RYBHORAL J6Nd SSordi ohBe oF RO SE tsi kel €l B¥er to
t he unl oaders 1C and 11C, respectively. Board arrival detection sensors
(not showkr)ef dirdet Eé@i:ﬁ@enépgﬁédcl‘& drvd pdraqadhlorofthdef EF$EUPP2BBards 2a and
2b in the board conveyance directions of the conveyance paths from5 the
| oaders Ieahdiangdsede hewdr dnt heheinfbader laceanati FOSitolathefBpeEi fi ed
positions are provided in the vicinity of the board stoppers 32. Mre
speci fi cathy, fareyl bored torvedingi agd chehd boardeviopper is provided with an
upper - end
, 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




position detection sensor for detecting the upper end 10 position of its
pi ston rod al though not shown in the figure. The board stoppers are
positioned in the elevated positions during the nounting operation while
abutting against the respective boards 2a and 2b. Moreover, in order to
pl ace el ectronic conponents 15 on the circuit boards 2a and 2b with high
quality, the boards 2a and 2b need to b¥ supported from bel ow.
Accordingly, the first and second pl acenent-position determ ning conveyance
units 1B and 11B of the board conveying and hol di ng device are provided
with a support 20 plate (not shown) that has a size equal to or larger than
the | argestdboattoamd tteat than wel et upCangdndown.CA resp@atedadvnber of
support pins (not shown) are planted on the support plates, and the support
pl at es ar8ompvecimup vy despetidvessuppost (pbat estdrwivi njocyldertderts ngnot
shown) so 25 as to support the |l ower surfaces of the circuit boards 2a 57
and 2b byabheosuppentl prasvaBobli shdecportibnboefrdshéa bodr @ 2a ane 2b are
hel d bet ween support rail portions so as to be held in specified positions,
respecti vebyrdAxswhewarnae Figrebtidhe afforgmentoaveyasersgrstiand 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




5 drive devices are connected to a control unit 1000, and the drive devices
are driven and controll ed based on a specified nounting program That is,
the control unit 1000 is connected at |east to the board passage detection
sensors, the board arrival detection sensors, the first and second 10
recognition caneras 9 and 19, the first and second X-Y robots 5 and 15, the
first and second pl acenent heads 4 and 5714, the first and second | oaders 1A
and 11A, the first and second pl acenent-position determ ning conveyance
units 1B and 11B, the first and second unl oaders 1C and 11C, the 15 belt
drive notor, the board stopper driving cylinder, a database 1001 havi ng
stored t henéi 124 nbpr ratd osupeotai Piing . Bothhes mbrinbomgioper abf orrther ot her
information, such as information as to the size and the |ike of the board 2
on whi chbcappsngat anar 4 @ ree haiuhtedbwaari osumboon Asil oppheidbsslsapes,

hei ghts and the |ike of conponents, information as to the placenent

posi tionsapntbheebpald in wheebhribe peonpooRBl Sragpetoibelpount ed, the
nount i ng sequence therefor, the shape and the |ike of the component suction
nozzl es, infornmationsashéenthe PIe- @ aceie s Stanrtiy ocdzdpesntioens aaf t he

| oaders, the placenent positions of the 58 placenent-position determning

;ﬁnvsyanC@rUﬁétﬁevpéeéh@rep@@ﬁn@£@&£m§ﬂta8&@ﬁdbdlp@ﬁiti@osopfahhetualoaders,
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



operating section 1002 for executing desired operations, a tinmer T f
establishing timng between individual 5 operations, and so on. 10 The

operation of the el ectronic conponent

enbodi ment constructed as described above is executed under the cont
rol unit 1000. First. of all, in the first nmounting section 101,
| oader 1A, the first placeme® position determ ning conveyance

the. cont
the first

unit 1B and the first unl oader

wi dt h of

posi ti on BBackmehé-poestiphacéaeermpodingi orpmiewdnfiai Mg idenveyancéhgnit 1B

t hrough t

or

nount i ng apparatus of the first

r ol

of

1C are adjusted in width according to the

the first board 2a to be loaded into the first conveyance path.
Thereafter, the first board 2a-1 is positioned in the first placenent

he first |oader 1A, and the first board 2a-2 to be nopunted next

posi ti onedosandlhekdenn t beahdpgt preiplacenenf sthadbynpesideirén FADof

the first

| oader 1A. Next, the first placenent head 4 is noved from

t he

posi ti on ebetrheiani gienttiont NEORI ristr componenty feedingd deerséi8nsand t he
s are sucked and held by the nozzles 10 of the first placenent
head 4 freimktbhe conp@oent & dfdedimgqini tifAngr &R tfedrhe findstvidomponent
feeding device 59 8. Next, the first placenent head 4 is noved from

conponent

5

10

15

20

25

operations, and so on.

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.

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.

Thereafter, the first board 2a-1 is positioned in the first
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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
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

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

20

15
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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
pl acenent head 4 are each recognized. Next, the first placenent head 4 is
noved from the first recognition device 9 to the first placenent- position
determ ni ng conveyance unit 1B, and the conmponent 10 held by the first
pl acement head 4 is placed by the firs®® placenent head 4 on the first board
2a positioned and held in the first placenent position FB of the first
pl acenent- position determ ning conveyance unit 1B. Subsequently, the first
pl acenent head 4 returns to the conponent feeding 15 unit 8A or 8B of the
first conponent feeding device 8 and As descri bed above, by repeating the
conponent of the conponent } r, L V be nounted next. suction, recognition
and pl acenent, all Néwetcompenehitssit opbacphactd hare nbudtedio vl AELelr t he end
of the mounting, the component- nounted board 2a-1 is unloaded fromthe
first placesentirpasi tdompodendr nmfdawimpnvéyaince ufit B tdwar dfthetfirst
unl oader 1C, positioned and held in the first post- placenment standby
posi tion F&cefniheodi detrivel cadeand Ctanrd 25 theseabtfertHair theponahbaded out
of the conmponent nounting 60

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



work area 201 by the first unloader 1C. At this time, 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 first 5 placenent position FB of the first placenent-position
determ ni ng conveyance unit 1B through the first |oader | A, and the next
first board 2a-3 is positioned and hel ®in the first pre-placement standby
position FA of the first |oader 1A. The board positions in Fig. 1 and Fig.
2 are inthis 10 state. 15 The nounting operation in the second nounting
section 102 is performed concurrently with and independently of the

af or ement Weé&d amsantdOidg ipeiha | brsth urnheader siCnpuffi fgisedtimen 101 That
i's, in the second nounting section 102, the second | oader iiA, the second
pl acement npasi thiims tdécemd Marg comieyaae ebedi t P2sBtandethensedsdd Ut oader
11C are adjusted in width according to the width of the second board 2b to
be | oadedthet Citet sprendlsoavenance apaly. RX0s Thevmafferqf t ibesekiorat board
2b-1 is positioned in the second placenent position SB of the second
pl acement 1opdeirt ilan idetcmmiun re tcgn veysinTieonsd tarid Bhehdodgh thize Secund
| oader 11A, and the second board 2b-2 to be nounted next is positioned and
hel d5i n t héasemend ppesptacenedB sbdndhite 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.



25 position SA of the second | oader 11A. 61 Next, the second placenment head
14 is noved from the position of the origin to the second conponent feeding
device 18, and the conponents are sucked and held by the nozzles of the
second pl acenent head 14 fromthe conponent 5 feeding unit 18A or 18B of the
second conponent feeding device 18. Next, the second placenent head 14 is
noved from the second conponent feediﬁ@ device 18 to the second

recognition device 19, and the postures of the conponents 10 held by the
nozzl es of the second placenent head 14 are each recogni zed. Next, the
second pl acenent head 14 is noved from the second recognition device 19 to
the second pl acement¥expositPRoRegerear RLAceFEoNVEAthce uhf tP2YBS 4RE™t he
conponent 15 held by the second pl acenent head 14 is placed on the second
board 2b pbsi ppehsdoandfhahe oritghe St ot pFacertnEOPRIReRbn T8 5%t he
second pl acenent-position determ ning conveyance unit 11B by the second

pl acement daeade 148, Subetjuentbyponhatsecoind prakedreaidhdsd A40¥ eflifns to
the 20 component feeding unit 18A or 18B of the second conponent feeding
devi ce 18nandlper b6r rhet Isecounct ipdrcemertie hsatpokfentron othe fFEBRPEEMRext. As
descri bed above, by repeating the conponent suction, recognition and

pl acément featiing henddanmpbdnbs tIBB 26fbetlpd asedoarde qampnieaght 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 thg 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.




62 After the end of the nmounting, the conponent- nounted board 2b-1 is

unl oaded fromthe second pl acenent- position determ ning conveyance unit 11B
toward the second unloader 11C, positioned and held in the second post 5

pl acenent standby position SC of the second unl oader 11C and thereafter
further unl oaded out of the conponent nounting work area 202 by the second
unl oader 11C. At this tinme, the next second board 2b-2 that has been
positioned and held in the second pre-placenent standby position SA of 10

t he second | oader 11A is concurrently positioned and held in the second

pl acenent position SB of the second placenent-position determ ning
conveyance unit 11BAfheougthe t kadsecbndcioatdennting, anthe heareansigcond
board 2b-3 is positioned and held in the second pre-placenent standby 15
posi ti on SAuatetihdosedoritb-4loater utldadete flroar dlpossecond pilmdemgntt and
Fig. 2 are in this state. According to the first enbodi nent, in one
conponent ppeUftbng dappamahisy tdeeveonparentninouht® ngoweré threease2@hdof the -
board 2 is divided into the two parts of the 20 first conponent nounting
wor k ar eaudQbdaded thec sequud ticompbnenid mhedti ngn wortke arseac AP, dosteach of
the first conponent nounting work area 201 and the second conponent

mounti ng poekeacaa Z¥dnddiergosas €iondepensienthy perdoerdrednldheeopanati ons of
the | oadi ng of the boards 2a and 2b by 25 the first | oader 1A and the second
| oader 11Andt henh3ecafter 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



positioning and hol ding of the boards 2a and 2b by the first

pl acenent - posi ti on determ ni ng conveyance unit 1B and the second

pl acenent - posi ti on determ ni ng conveyance unit 11B, the conponent feed by
the first and second conponent 5 feeding devices 8 and 18, the suction,
hol di ng and novenent of conponents by the first and second pl acenent heads
4 and 14, the recognition of conponent’s by the first and second

recognition devices 9 and 19 and the unl oading of the boards 2a and 2b by
the first and second pl acenent-position 10 determ ning conveyance units 1B
and 11B, the first unloader 1C and the second unl oader 11C. More

concr et el yosihéobdagd arRa- toldihgaded theo asrds rée curporRbnto¥OGALI ng wor k
area 201 by the first loader 1A in the first conponent nounting work area
201. The bbast Raademsnpeposidhed dateheidiby d¢snvhgaficestnit 1B and

pl acenment - posi ti on determ ning conveyance unit 1B for the nounting operation
in the fitst pleacerentlposhénorpod dridhedetanningngperatveyencet heifirst t |
| a FB that is a portion |located closest to the conponent feeding units 8A
and 8B arrapgedhal engddreroatsbd opy eyasCcE i raitr eatd osecond heofppsentonponent
mounting work area 201 and 20 closest to the canera to be usually nost

freqgeent | yetgefligagevonesezanpie1 8f the &ucsionpnpobenhhgr endgmbt-enandevi ce,
e.g., two-dinmensional canera 9a. Next, the first placenment head 4 is

driven topsugkmgbfleheldpihengorpesentnfir estbhe pteopnssnt hteddi ngandit 8A or
8B, the conponent is 25 recognized by the two-dinensional canera 9a, and
then the 64, 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 posi
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




nmounting on the board 2a is perfornmed. After repeating this and after
ending the nounting work in the first nounting section 101, the board 2a-1
is unloaded fromthe first placenent-position determ ning conveyance unit
1B 5 toward the first unloading 1C and further unloaded out of the first
conponent nounting work area 201 by the first wunloading 1C. On the other
hand, concurrently with the nmounting é&feration in the first nmounting
section 101, the board 2b-1 is |oaded into the second conponent nounting 10
work area. 202. by the second | oader 11A in the second conmponent nounting
work area 202. The board 2b-1 is positioned and held by the second

pl acenentmpast thonondetler noneng comveéyanesr intined.1B Aot ather RBGARTCILAG
operation in the second placenent position SB that is a portion 15 | ocated
cl osest tonide amohpetertr f eading ubhes M@Mmaimg 18B® riar rangédeal §Agsithe board
convey conveyance direction in the second conponent nmounting work area 202
and cl osesdutoitheseanton 100, becnsuaddyd nbstlf iequentdadacksetiras Ghe exanpl e
of the second conponent recognition device, e.g., two-dinmensional 20 canera
19a. Nextrithe seEcoiwhdlaaeneintidreadietérms rdrigerontve snde amditol dBt he
conponent from the conponent feeding unit 18A or 18B, the conponent is
recogni zeghpyrd hentwe- réicnensicenaing aner and9&urane rt herl ddveedroonti od on t he

board 2b is perfornmed. After repeating this and after ending the 25
mount i ng MRX K £i B sithe: sigsonsh irowauhRgngecid 0n 302a thwl bbar i 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 18A 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



2b-1 is unloaded fromthe second placenent-position determ ning conveyance
unit 11B toward the second unl oader 11C and further unl oaded out of the
second component nounting work area 202 by the second unloading 11C. As a
result, in the first and second nounting sections 101 and 102, the board

| oadi ng, the conponent holding, the conponent recognition, the conponent
pl acenment and the board unl oadi ng can S performed i ndependently of each
other in the respective optimmstates, and the 10 productivity can be
further inproved. That is, when either conponent nounting ends in advance
in concurrently perform ng the conponent nounting operations in the

pl ural i ty2bflcorponehtlansiad i nfrewr k thceasse¢@specPloeppentrResition
conmponent - nount ed board can be unl oaded wi thout 15 awaiting the end of the
ot her conpehentinmbugt cngvepenati ohisr IBGarkbwatidbadihgseapddt Halarear
productivity can be further inproved. Mreover, the shortest distances
between the boaddsfRatlzerd 2 lpesiad omed awd héheg | sechadr espappingat
conponent nounting work areas 201 and 202, the conponent 20 feeding units
8A, 8B, lBAunanind8Boakdatbhe 2ahevasthbaseared usuabdyngpsiCfrequently used,
e.g., two-dinensional canera 9a and 19a, respectively, can be remarkably
shortened in conparssen weshlthe icaseheheiiestheahdarsts=care helwltiingt he
board conveyance paths in the center portions of the 25 conponent nounting
wor k ar ease@siofst helcoanenti@hal teasepobbd 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
10 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
15 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
20 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

25 component mounting work areas as in the conventional case,




and this can reduce the nmounting time and inprove the productivity.
Moreover, with regard to the wdth adjustnent (w dthw se shift of board)
references of the first |oader 5 1A, the first placenent-position
determ ni ng conveyance unit 1B, the first unloader 1C, the second | oader
11A, the second placenent-position determ ning conveyance unit 11B and the
second unl oader 11C of the board conveyi®hg and hol ding devices 1 and 11
according to the widths of the 10 boards. 2a, and 2b, the front-side edge
portion is set as the reference in the first conmponent nmounting work area
201 |located on the front side near the operator out of the conponent
mount i ng wodk Erkas cdinvi dedutat ochievo moarmd itnige  tdmeperndi déagyes pdhs on s
set as the reference in the 15 second conponent nounting work area 202

| ocat ed oprbhecdeégpery.side far fromthe operator. Therefore, by setting the
pl acenent positions FB and SE in the placenent-position determ ning
conveyance units 1BMapdo#dB, witith efreyceirce to il supidr t adgius Gpemtti on

| ocat ed cl osest to the conponent 20 feeding units 8A, 8B, 18A and 18B and

t he caner awitiehbhéseushalfky afossodréquentbyensed ag dries eXanpte lofadelre
conponent recognition devices 9 and 19, e.g., two- dinensional caneras 9a

and $9a ampng the pairstof plupRadntSpaiditier | deseehinfiagpl acevenytanpesi ti on
determ ning 25 conveyance units 1B and 11B and by nmaki ng the ot her support
67 rail pgntionpnoved ¢ligse L@ leadparicfrae thecane Soppert 112, 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
10 boards 2a and 2b, the front-side edge portion is set as the
reference in the first component mounting work area 201
located on the front side near the operator out of the
component mounting work areas divided into two, and the
deeper-side edge portion is set as the reference in the
15 second component mounting work area 202 located on the
ar from the operator. Therefore, by setting
the placement positions FB and SB in the placement-position
determining conveyance units 1B and 11B with reference to
the support rail portion located closest to the component
20 feeding units 8A, 8B, 18A and 18B and the cameras to be
usually most frequently used as one example of the
component recognition devices 9 and 19, e.g., two-
dimensional cameras 9a and 19a among the pair of support

rail portions of the ©placement-position determining

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



rail portion, it is enabled to cope wth the board size. Therefore, the
conponent suction and holding in the conponent feeding units 8A 8B, 18A
and 18B and the 5 recognition by the two-di nensional canmeras 9a and 19a are
performed. consistently near the position in the shortest distance, not
depending on the sizes of the circuit boards 2a and 2b. The di stances of

t he nmovenent of the placenent heads 4%nd 14, i.e., the distances between
the positions 10 of the three operations of the conponent suction,
recognition and placenent are linked in the shortest distance, and this can
reduce the nounting process tine and increase the production efficiency. In
particul arailcpnvenbromaiviey, alvese conponenpsrar € nmunted onet Bapbeoditd in 15
the vicinity of the board conveyance position, the distances between the
posi tionsrailt berthoree dperasi ensbdkd tthe copporneénh Susct ibvardeesagri-ti on and
pl acenent would becone long in the case of small boards, and the nounting
process tTheraootd, bethacr easpdnetnt contatdsin t artdi shoP@imgcoidi ngheo t he
first enmbodinent, the board is positioned and nounted in the position where

t he di st ansgsSohetveefeddieng posiitONsBROf tdEe theee eper atliséns aall t hee
conponent suction, recognition and placenent becone short even for snall

boargls angetag@e: boRr dy, tard thereimsesidhel nowntirag 22 pretessat ae can be
remar kably reduced. Particularly, in 68 each conponent nounting work area,

te geegom%@ﬁfofﬁ@@i RGnsURites 84 SB&r 18Acansh<i8B & eiar rangeghakoagtt he end
’ 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



in the board conveyance direction of the conponent nounting work area as
shown in Fig. 1 through Fig. 3. Therefore, 5 the recognition devices 9 and
19 are arranged on the center side in the conveyance direction of the
conmponent mounting work areas 201 and 202, and the placenent positions FB
and SB of the boards 2a and 2b in theﬁ&lacenent-position det er m ni ng
conveyance units 1B and 11B are al so arffanged 10 on the center. side in the
conveyance direction of the conmponent nounting work areas 201 and 202 for
the reduction of the distances between the positions of the three
operations of the conmponent suction, recognition and placenent. Therefore,
t he nount EAghprossess arithemeant beg 150l t e i nphev PR DY e eI vi di ng
one conponent nounting work area 200 i4 nto two parts, the distances of
novenent ohithe8pl aéBredtBiheads pRarar el farangeduekenyg othal Po@ S¥&fount i ng
process tinme to be inproved. For exanple, in the nounting apparatus of the
first enbodi bkatbo20dt henvepenter dimanting ofietbenponeanesinmoainteédyced to
about one-half that of the conventional case, and the nmounting process
time can Werkemmekaldsy shpwoved. FNgr.edvethrohght Wogboatrds ZaeardoZie are
arranged as a pair oppositely in the conponent nounting work area 25 200
i N oBe cotpenesatognintbngdappaeat dsandntot hereborengebeof9theukinigr
efficiency per unit area can be inproved in conparison with the case where
only one boaediR ithealdoanggdnddradavertidrf ¢ hetlconpompotendbunbiung ing t he
first :

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

10 on the center side in the conveyance direction of the

component mounting work areas 201 and 202 for the reduction

of the distances between the positions of the three

operations of the component suction, recognition and

placement. Therefore, the mounting process time can be

15 further improved. Moreover, by dividing one component

mounting work area 200 into two parts, the distances of

movement of the placement heads 4 and 14 are reduced to

allow the mounting process time to be i1mproved. For

example, in the mounting apparatus of the first embodiment,

20 the time for mounting one component can be reduced to about

one-half that of the conventional case, and the mounting
process time can be remarkably improved.

Moreover, the two boards 2a and 2b are arranged

as a pailr opﬁositely in the component mounting work area

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



mounting section 101 and the conponent nounting in the 5 second nounting
section 102 are concurrently perforned, then the nounting operation can be
performed nmore efficiently, and the nmounting process tine can be inproved.
Moreover, the first placenent head drive device 5 of the first nounting
section 101 and the second placenent 10 head drive device 15 of the second
mounting section 102 15 have driving rédions that does not overlap each
other. Therefore, the nounting operation in the nounting sections can be
freely set without consideration for the nutual interference of both the
units. Moreover, the two-dinensional inmages of the conponents are taken in
by arrangiognt hegt wef i eeerist wnatecanstids Fe@nd CBga DRat TBPEONSSt fRequent |y
used for performng the recognition of the conponents in positions |ocated
adj acent tompheipbacenent thostasonshEBeandl BRoRAARBrfin2t he @rERRIEG-of the
center portions of the component feeding devices 8 and 18. Therefore, the
di stance fromthe ¥Honponent féetdhto domporemiomsnintrigedgitittha ansbe
shortened, and the nounting process tine can be further shortened. 25
Mor eover , md et Cogpaentiamundil nganedr kher eao2006nest 70nalivi ded iimt othbhe two
equal parts of the first conponent. nounting work area 201 and the second
conpenent saeond i ngpuiitky aseat202 thap dareotoaveriraptégchpetfierpednd t he
then the mounting operation can be performed more
‘efficiently, and the mounting process time can be improved.
Moreover, the first placement head drive device 5
of the first mounting section 101 and the second placement
10 head drive device 15 of the second.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



conponent feeding devices 8 and 18, the placenent heads 4 5 and 14, the

pl acenment head drive devices 5 and 15 of the heads, the board conveying and
hol di ng devices 1 and 11, the recognition canmeras 9 and 19 and so on are
provi ded point- symetrically with respect to the center point 100 of the
conmponent nounting work area 200. Therefore, if a program 10 of the
conponent nounting operation is forned i% either one of the nount i ng
sections in formng the program of the conmponent nounting operation, then
the programcan be used as it is or utilized in the other nounting section,
enabling the easy formation of the program of the conponent 15 nounting
oper ati ondivided tigitise Botedwchatdthe Pegsento nkESti BATFS MBI ted to
the first enbodinent and is able to be put into practical use in a variety
of forms. mPuntéranplogk aabyma’dlcorndyshee HANBOCOMAPRANT s "2 TafKanged
between the first conveyance path and the second conveyance path and

t hrough wwabch tdmieedodPd 2thdat ds not owdylkan edach t Aehabuntddg GPérati on
in the first mounting section 101 and the second nounting section 102 is
made to pasponestf detiéngpdeviided. SThaneéf dBe, bhiserpragdnert i hpads 25
conponent nounting apparatuses of the first enbodinent are 71 joi ned

t ogether andj didnediso phatdesnicohpadentriveuntidwigcesapparaduslSt hé libard t hat
is not subjected to the nmounting operation in the first nounting section
101 and t heagecotide @AM i dhwegtnprarkd2odfdinie deoripesedt amauritli, nghappar at us

o 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



5 the first embodi ment can be conveyed to the adjacent conponent nounting
apparatus without regard to the nounting operations of the first nounting
section 101 and the second nounting section 102. This enables the
i nprovenent of the overall productivity of the nounting systemand also the
10 provision of flexibility for production. In particular, the conponent
mounting can be perforned by the ot her 7Iconponent nounting apparatus even
~during the nmaintenance of the first nounting section 101 and the second
nmounting section 102, and the overall productivity of the nounting 15
system can be further inproved. Mreover, if tiie bypass conveyance unit s
J V1 J cyoposed twigsrhaipper bypasad cdrvegantbeani ¢ORpRREN Y] oWOUR Bysass
conveyance unit arranged bel ow the upper bypass conveyance unit, then two
bypass coaypyaatesunths baarbe t2@tsecurrert even] ¢dirolghot iBei moLAYUIAG on ar ea
is small, and this enables the further inprovement of space utilization
ef fici encypedbteovetn ichet e daypassirtdmyeysermelami 10B02ng tbenseseddof two
j uxtaposed bypass conveyance units, then a 25 plurality of bypass
conveyancgouftisg cadcbeondl €2 sbfipkyie72opponkededmounting apparatus of
5 the first embodiment can be conveyed to the adjacent
component mounting apparatus 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.

£ L e = 3
f the bypass conveyance unit 30

Moreover, 1 is
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




Mor eover, 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
degrees with respect to 5 the first board 2a | oaded into the first nounting
section 101, then the phase of the first board 2a in the first nounting
section 101 with respect to the conponent feeding device 8 and the

recogni tion device 9 becomes identical %o the phase of the second board 2b
in the second nounting 10 section 102 with respect to the conponent feeding
device 18 and the recognition device 19. This enables the use of an

i dentical mounting programand facilitates the designing. . Furthernore, the
nmount i ng pperateédn can be perforned through an utterly identical procedure
in the two nounting sections 15 101 and 102. Therefore, the nounting process
time of the nountiMgrepesati ansshowthénnbluati Ag $éctihenset@hdampako?
beconmes identical, and the productivity can be inproved. 1In this case, it
is al so poissiilsl eldadedovirde boae d stewonidngnogoniey asee tapint s1fhatwhdre
arranged on the upstream side of 20 the first conveyance path and the second
conveyanciee pag hturmedd eatt @ tphasd hddearad dts Canieangles ofi th8@ etegragesocand | oad
the board selectively into the first conveyance path and the second
conveyancehpathragnd boakel the usadsd pentor mHcheriaboveemehtihgnettarpemnat i on.
25 Moreover, if an in-phase node in which the second 73 board 2b is | oaded

into the secondneaunthagpseeki air 108ei nfifdmseowirtih 2aeihi rishe bddrdt2a as
shown in Fig. 7 and a

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 109. 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




reverse node in which the second board 2b is | oaded into the second
nmounti ng section 102 while being turned at a phase 5 angle of 180 degrees
with respect to the first board 2a as 10 shown in Fig. 6 are selectively
used, then the nmounting operation can be performed with the optinmum node
selected according to the board type or the |like, and the nounting process
time can be inproved still further. Morebver , by providing the placenent
heads 4 and 14 with a plurality of conponent hol di ng nmenbers of, for
exanpl e, the nozzles 10 for holding the conponents fed by the conponent
feeding devices 8 and 18 that have the plurality of conponent feeding units
8A, BE, 1Bpaafd2Db8BsankbaBdarirdimyi tiee t hecondrapibyiny fe¢ties 102and the
plurality of conponent feeding units 8A, 8B, 18A and 18B of the conponent
f eedi ng devkees W andti8 ifnran iwend cdk di eshdon ot Bi¥angentht, 2 he
pl acenment heads 4 and 14 are only required to nove in the X-axis direction
W t hout bekmgraeveddéenitheh2th Yelexi sechnddidand Wen ssdekideg did-cholhd@ ng t he
plurality of conponents, and the nounting process tine can be further
short enedsebbnéowennthygprsadtdiong ¢z phatenbrtinhedds nédarat 24 phiasle a
plurality of conponent hol di ng nenbers of, for 25 exanple, the nozzles 10,
f or bol di aggl beocomsoneizox ekead wiyth7 4 d¢dreecdonponeme  feesli ngodedi ées a® and 18
that have the plurality of conponent feeding units 8A, 8B, 18A and 18B,
shown in Fig. 6 are 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



arranging the plurality of nozzles 10 and the conponent feeding units 8A,
8B, 18A and 18B of the conponent feeding 5 devices 8 and 18 in an identical
direction of arrangenment and providing identical intervals between the
plurality of nozzles 10 and the plurality of conponent feeding units BA
83, 18A and 18B of the conponent feeding devices 8 and 18, the plurality of
conmponents can be concurrently collectiAfely 10 sucked and hel d by the
plurality of nozzles 10 in the plurality of conponent feeding units BA 8B,
18A and 18B, and the nounting process time can be shortened still further.
Moreover, when perform ng the operations of conponent feed, holding,
recogni t i bhe andompersnentlsedinige deSitesst 8 nowrd i nif sédidton "BOE  the
operations of |oading, positioning in the first placement position FB and
unl oadi ngpbfirahetyi p§t dovecders, fidediogeramitns8sdf 8EenpotfenenfleédB. hol di ng,
recognition and placenent in the second nounting section 102, the
oper at i onsroéndoagi rigpe 201posiiiwniofy hozthes sédondngl atedremonpoesieniton SB
and unl oadi ng of the second board 2b and the recogni zing operation or the
pl acenent fepéinti onits 6Af héB, ondRofartchel 8Baft thg seoppors toffeehientsi r st
nounting section 101 and the second nounting section 102, the | oading and
unl oadi ngd@bi oper at izoms 181 the aot hietermmirali ndf sect iansofardrengentenadl | ed 75
so as not to be perfornmed. By so doing, the recognizing operation or the
pl acenment appepabiroaisan idenpethor ned arores acturanel yhe plurality of

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

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

the plurality of components can be concurrently collectively

10 _sucked and held by the plurality of nozzles 10 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




Moreover, it is acceptable to selectively use an 5 in-phase node operation
program for | oading the second board 2b into the second nounting section
102 in phase with the first board 2a and perform ng the operations of
conponent feed, holding, recognition and placenent and the operations of
positioning in the second placenent position 10 SB and unl oadi ng of the
second board 2b and a reverse node opgﬁation program for | oading the second
board 2b into the second nounting section 102 by turning the board at a
phase angle of 180 degrees with respect to the first board 2a and the
operations of conponent feed, holding, recognition and 15 placenent and the
oper at i ongoofs| gadi nge pesipeirdwitagdi-n the seecid Dl atrehECPEBLELBA SB and
unl oadi ng of the second board 2b. By so doing, the optinmmone can be
sel ect ed opevatite pn- phaselecdaepsecparat iprograim @ doe heC Feeer Bér enode
operation program according to the nounting operation, 20 and the
producti vatgucanebe. i nproved still further. Moreover, it is acceptable to
sel ectively use an in-phase node operation programfor |oading the second
board 2b into the sMcoadvabuntingdssectdepriabQ?2 ito phabecwitdly t heef enst board
2a and perform ng the operations of 25 conponent feed, holding, recognition
and pl acemenphand trhelea 6 cpperaatiicons pabgpeni t foni nipadinde tecosecphdcenent
position SB and unl oading of the second board 2b and a reverse nobde
oper ati onpo@aegr 2 intol oadi Bgcbhe seannihdosedt 2bni hod thephsseowdthounti ng
section 102 by turning the board at a phase

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




5 angle of 180 degrees with respect to the first board 2a and the

operati ons of conponent feed, holding, recognition and placenent and the
operations of positioning in the placenment position B and unl oadi ng of the
second board 2b, construct the:.in-phase node operation programand the 10
reverse, node. operation programso that a fundanental operation program
for executing the fundanmental operation$ of conponent feed, holding,
recognition and placenent and the operations of positioning in the

pl acenent position B and unl oading of the second board 2b is identical, and
the 15 operation data section for executing the fundanental operations is
only vari edeandisrkeofi pelsy tuse ihkhe inn-thtemsee cototlep bpeemenbnpprsagriam and t he
reverse node operation program By so doing, the fundanental operation
program i BB the twdomdlAti B seet isenonDband P oah derevemserl wodsed, 20
and the formation of the programcan be nore efficiently performed.

Mor eover, opbrb8i8acepbabbe tforpnewdie e fid siecamurnbodugd opier ahiton theogr am
for perfornlng t he operations of conponent feed, holding, recognition and

placenentsé@oﬁ@em85n£1ﬁ§tsé@kwﬁnrmp§e@yl@@rﬂiﬂgemmbtb@aﬁ@eaatEO@&aeé
| oadi ng, 77 positioning in the placenment position B and unl oading of the

first boagfy2a @ﬁdlaosaé?ﬁgegnwﬂ&wnﬁe@@@é@tt@nt@éogiagt besrpeptorfiang the
operations of conponent feed, holding, recognition and placenent in the

fﬁgond NDUAL | BPe586L AL Brl@dmphdchhe repey ations of, | padbfgitpesi khaning in

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,




pl acenent position B and unloading of the first board 2a differently from
the first nounting operation program use the first nounting operation
programin the first mounting section 101 and use the second nounting
operation program 10 in the second nounting section 102. By so doing, the
opti mum operation according to the nounting operation in each nounting
section can be performed w thout being”’infl uenced by the nounting operation
in the other nmounting section. 15 Moreover, it is also possible to
determ ne the type and phase of the board to be | oaded into each of the
first mounting section 101 and the second nounting section 102 in _

consi der abpehtdbnihg appariet usleoasentciositionf of mabdorifoadend i P§t
nounting section 101 and the 20 second nounting section 102. By so doing,

t he phasetbé fhestbbasddcda Endetr secthé wpuhiinystaecadéedr HIregred t he
devi ce construction of each nmounting section and the optinmm nounting

oper ati onfeanpke fpentnynmete Fore mxanplse, of akbhpogenthef ¢aw- dhréAsianal
canmera 9a is arranged as the 25 first recognition device 9 in the first
mounti ng seebyAnt78nl1@hd Wikicematy tihe thw esedonmensicomatiircameeatldb is
arranged as the second recognition device 19 in the second nounting

sectpon 1022 idnd s tiesSbbkeat@onskeot hel setiong, mpwatiitignisect iion tB2 perform

the nounting operation only for three 5 dinmensional conponent recognition
and nmake pheckmest poRURLDLAY BeghdonnlOhdphgvictedinet fitdse thwardi neasi onal
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



canera 9a performthe operation for two-dinmensional conponent recognition.
Moreover, it is possible to perform the 10 operations of conponent feed,
hol di ng, recognition and placenent in the first nounting section 101 and
the operations of |oading, positioning and unloading of the first board
2a, performthe operations of conponent feed, holding, recognition and
pl acement in the second nounting 15 secti on 102 and the. operations of
| oadi ng, positioning and unloading of the second board 2b i ndependently of
the operations in the first nmounting section 101. Even when any one of the
operations of conponent feed, holding, recognition and placenment and the
oper ati on30Odf Woadi ogly20hposhteenihgenndonal oadinagaof 9bhésbheardneganot be
performed through some errors in either one of the first nmounting section
101 and thes skeowsdcoutntrienggaectioon diZ cd t19 siral sloe pesshdl aountpapf orm t he
operations of conponent feed, holding, recognition and placenent and the
oper ati onseoti2b lloadi ngt pesipéomimbe and umdicadihg ofeddred boaudtiingt he 79
ot her mounting section. This will be described nore specifically with
referencestotkEbg. 182 begfo8mshows nourseirie omfraninponent y mbont étrbear d
produci ng system Reference nuneral 900 denotes a solder creamprinting 5
devi ge fogipensibngl! agdspandnthe deidogniinispecianided nplosti ohs offitke board
with a solder cream reference nunerals 901, 902 and 903 denote board
conveyanc@oRathng section 101 provided with the two-dimensional

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



changing units, reference nuneral 904 denotes a reflow device for
performng a reflow process, and reference 10 nuneral 905 denotes a board
conveyance | ane. Reference nunerals 1-1, 1-2 and 1-3 denote the first,
second and third conmponent nounting apparatuses of the aforenentioned
enbodi nent, reference nunerals 101-1, 101-2 and 101-3 denote the first
mounting sections of the first, second’@nd 15 third conponent nounting
apparatuses, and reference nunerals 102-1, 102-2 and 102-3 denote the second
mounting y sections of the first, second and third conmponent nounting
apparatuses. Therefore, in this conponent-nounted board producing system

t he boar dothgbadeduttonyt heesoleer cr &m0 Wirdilnt ey deviceébege Mo rsor mal |y
properly distributed via the conveyance lane 90 into a first conveyance

pat h (| owepectbhoayancevigdat hrefieFegce8)tcanbia. setond Kianve§arngeoyat i@ (upper
conveyance path in Fig. 8) by the conveyance path changing unit 901. Two
boards 2asande2b arf®e | cadednentem@bntkd filsirdonporehicimgunt sygtappar at us
1-1, and the 80 nmounting operation is perforned in each of the first
nmount i ng Bet¢rencd 0lrndnansll t 0 & ectd taxunta ngodeletri onréB@- printing

5 device for printing lands and the like in specified
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



1. After the end of the nounting operation, the two boards 2a and 2b are

| oaded into the second conponent nounting 5 apparatus 1-2 via the conveyance
pat h changing unit 902. Then, the nmounting operation is perfornmed in each
of the first nmounting section 101-2 and the second nmounting section 102-2.
After the end of the nounting operation, the two boards 2a and 2b are

| oaded into the third 10 conponent nourtd ng apparatus 1-3 via the conveyance
path changing unit 903. Then, the nmounting operation is perfornmed in the
first nmounting section 101-3 and the second nounting section 102-3. After
the end of the nounting operation, the boards are |oaded into the reflowis
devi ce 90Bo¥ptasgt ocberstbpectes teetfwrned | o pregeess ofandhe hglrst
conmponent - nount ed board is conpleted. These devi ces are operated under the
control oftotth&icgnteckiani 101600anfintheseeresdofovnhpodesectimountiéd-boar d
produci ng system as described above, if the nmounting operation is 20

st opped due t8&fthe dbeuenéncé bheamsuppliypgepperataohel dhagterr bozaras
recognition error or a placenment error in the first nounting section 101-1
of the figst agahpdbentre norendedgiappartdials séctndt empdrempumpung ioger at i on
is continued or stopped in the second nounting section 101-2 25 of the
first conpppenttopunt-2ngviappanat usrkelzanfenpstie hamouimiol ngnoperati.on i s

continued, the board 2b is unloaded fromthe second nounting section 101-2
when the ohuenli nge operedimn opetbeibnand Aerefwtsgedndnt kadrexsf boaed is
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




| oaded. At this tine, it is properly perfornmed to receive 5 the board 2a to
be mounted next in the first nmounting section 101-1, make the board pass as
it is without wundergoing nmounting in the second nounting section 101-2 and
| oad the board into the conveyance path changing unit 902. Then, the board
2a located in the second conveyance 10 path is noved to the first

conveyance. path side in the conveyandd path changing unit 902 and
thereafter |oaded into the first nounting section 101-2 of the second
conponent nounting apparatus 1-2, and the sanme nounting operation as the
nmounting operation that should properly be 15 performed in the first
mount i ng sechicangl@betraafionhe f i eshtinued, - thé beatrhle Fo fis sunloempdnent
nmounting apparatus , . 1 perforned | in L nounting section 101-2. At this
tinme, by suppl Whg &deond nhoumatngn swoeissaryofer twhennmothd i mguapeéngt i on
such as nounting operation data and an operation programfor the 20 first
mounti ng seeth8NoA0lsfl ehet Msodtdstorcogpangntandotifki Nge@pparcdnts 1s1 to the
second component nmounting apparatus 1-2 by the control unit 1000, the sane
mounting 1epeeati omtCamike tperd,orined wighspdr apyodr tobhed tb ectavebe noted
that the first nounting section 101-1 of the first 25 conponent nounting
appasat ustidz1 i d heaf i fSt JOURLLIAE82 586l i 0R 18de 2 fafrsaomMpenentngount i ng
apparatus 1-2 are required to have fundanentally identical device

construct k@ps: oMV thothi s affiangermnt pde MYt Ngs it is without
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

10 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

15 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
20 first mounting section 101-1 of the first component
mounting apparatus 1-1 to the second component mounting
apparatus 1-2 by the control unit 1000, the same mounting
operation can be performed without any trouble. It is to
be noted that the first mounting section 101-1 of the first

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



operation in the other nounting section can be perfornmed 5 w thout being
i nfl uenced by various errors (for exanple, supply error, holding error,
recognition error or placenent error) in one nounting section, and constant
productivity can be maintained even if the nounting operation in the other
mounting section is stopped due to an error or the 10 |like. Moreover, it is
acceptable to provide a continuous no#ié i n which, even when the nounting
operation in either one nounting section of the first nounting section 101
and the second nmounting section 102 cannot be 15 perforned, the nounting
operation is continued in the other nounting section and a stop node in
whi ch t hesemuimi ng Wper atdfon cogprsnepsedtPrnthedot REP2RBGHEI ng~$ec#FBn and
sel ectively use either one of the nodes. By so doing, it is permtted to
sel ect theegptiedim mbde byrareoper fyn@gnertektivng tiferddim@linuoudebde and t he
stop node according to the conponent nounting apparatus or the apparatus
| ocat ed atjrecenidyiors t he doVirtst r edm si derpvénghweappar dthes. MEVRRALEen t he
nounting operation in either one of the nounting sections cannot be
per f or mechpd et opt | imt2Ae operat i opucannbe sperfiomredahr dm ther (P Empdi nt  of
the 83 overall production systemthat includes the aforenentioned conponent
mount i ng vaipprasat useivhr emfdrierided sbacoeptiablse ¢ orprovidera ¢xample,
continuous node in which, even when the nounting operation
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




5 in either nmounting section of the first mounting section 101 and the
second nounting section 102 cannot be perforned, the nounting operation of
the board currently undergoing the nounting is continued but the nounting
operation of the next board is not performed, a second continuous node in
10 which the nounting operation of not only the board currently undergoing
the mounting but also the nounting opéFation of the next board are
performed and a stop node in which the nounting operation is stopped in the
ot her nmounting section and sel ectively use any one of the nodes. 15 By so
doi ng, the optinum node can be selected by properly selecting the first
conti nuoudvVedael Phedsetdal eyAtERUGHSt nodel wiet hehst apohrerentanadethe
opti mum operation can be perforned fromthe viewpoint of the overal
product i orrmpyseRi no@nting| 2elesr 2 hes conponent nounti ng appar at us even 20
when the nmounting operation in either one of the nounting sections cannot
be perforned. Mreddereoveri s idccept adenmiprovitde preoigponent £imstnt i ng
systemthat has a third continuous node in which, when the nounting
oper ati oncomt midies modat ingweechi orveh 2&drhetHe rseumpumg i ogesettpon 101
and the second nmounting 84 section 102 cannot be perfornmed in the first
conpbnentin neuhheng mppariatgssedtion ned tivive déirses mafurditdwer senéioh the
conponent nounting apparatuses, the nounting operation is continued in the
ot her nounii rehéech ¢ ofecend ausur: fn € o ¢ Nlon sl 0D deanmo Wibe hp&héomnedt | ng
operation is

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

10 which the mounting operation of not only the Dboard

currently undergoing the mounting but also the mounting

operation of the next board are performed and a stop mode

in which the mounting operation 1is stopped in the other

mounting section and selectively use any one of the modes.

15 By so doing, the optimum mode can be selected by properly

selecting the first continuous mode, the second continuous

mode or the stop mode, and the optimum operation can be

performed from the viewpoint of the overall production

system that includes the component mounting apparatus even

20 when the mounting operation in either one of the mounting
sections cannot be performed.

Moreover, it is acceptable to provide a component

mounting system that has a third continﬁous mode in which,

when the mounting operation in either mounting section of

25 the first mounting section 101 and the second mounting



continued not in the other nounting section of the first conponent nounting
apparatus but in either nounting section of the first nounting section 101
and the second nmounting section 102 of the second device and a stop node in
whi ch 10 the nounting operation is stopped in the other nmounting section of
the first conmponent nounting apparatus and selectively uses any one of the
nodes. Wth this arrangenent, the optﬁﬁun1nnde can be selected by properly
selecting the third continuous node, the fourth continuous 15 node or the
stop node. Even when the nounting operation in either one of the nounting
sections of the first conponent nounting apparatus cannot be perforned, the
optinum 8peEaphon Ganchanpér floe mkFiomache 1vi eWpodi M GIC t FOMPOPERal |
production systemthat includes the two conponent 20 nounting apparatuses by
maki ng ei RpBRtADONBPRGrEEEEI OF dfoingre bvherebdgasi wf seEthen RSt RE first
conponent nounting apparatus and the nounting section of the second
conponent thepgamppgeappavantd ngerdmmanadthsessubstie ureunblngi vypergierati on. 25
Mor eover, teaching information of the reference 85 position in the board

pl acenent ipostcenomedédt hien f ithst  atent | mgpusddhigon se@L iOfor exarfphgtht eachi ng
information of the reference position obtained by abutting a corner

portbon ofothénboasd agdenstint hewipobsh t i theng mponrttiony ofopdeabion is

pl acenent - posi ti on determ ni ng conveyance unit) and so on can be used as

t eachi ng cofivimacdonocaf itrhethef etdree mounting section of the first

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



position of the board in the second nounting section 102. Wth this
arrangenent, a work for maki ng each nounting section performthe teaching
operation can be elimnated. 10 Mreover, it is possible to selectively use
a synchronous node in which the conveyance operation of the first board 2a
of the first nounting section 101 and the conveyance operation of the
second board 2b of the second nountingsection 102 are synchroni zed with
"each other and 15 an asynchronous node in which the conveyance operation of
the first board 2a of the first nounting section 101 and the conveyance
operation of the second board 2b of the second nounting section 102 are not
synchroni pediwibh emch tiat héoarBy sbadenagt toeshbieri mf ofdeat féASEan be 20
performed by selecting the opti mum node fromthe synchronous node and the
asynchr onsusnmde aecardhngOtlo tfver dxgmpls, tteadvard, inhermatihonngt
operation and so on, and the nounting process tine can be inproved stil
further. the paefeeshae, wbentibe sybthrvadusbpodebiistsepbectedcdurieng 25 the
nount i ng operation of boards of an identical nodel, the 86 nounting

oper at i ongoiraibat bfnoHst bograeathonst staet posntuonenyl poahdoendf the
concurrently, and therefore, the nounting process time can be further

i mprgved. pMarep¥st rpbbet conpeRerRirmIUR Ngprapparataisunst) 5 sard angednj ust
before the reflow furnace, and the first board 2a and the second board 2b

fﬁn al so bgnunbeadeskd sy hranising f ierpdrie thionst ofounhengre€etieanel0l and
e
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



second nmounting section 102 when the nounted boards are wunloaded to the
refl ow process in the reflow furnace. By 10 so doing, the reflow process can
be concurrently perfornmed by concurrently loading the first board 2a and
the second board 2b into the reflow furnace, so that the reflow process
can be efficiently perfornmed in conparison with the case where the refl ow
process is perfornmed by | oading the 158Fi rst board 2a and the second board
2b into the refl ow furnace in accordance with varied timng. Mreover, as
shown in Fig. 3, by providing the unloaders 1A and 11A, the
pl acenent - posi tion deternmining conveyance units 1B and 11B and the
unl oader snA @ bhEY 11CPRFakiitRsa boar dopeBi t MERITE St opiRFE B2 andS&2kéar d
arrival detection sensor (not shown) at both the front and rear ends in
t he boar dceoeveyanchy di 2edt i ehd t AenpobreRt Py, andngb EhAreberposi £R6ned
either at the front end or the rear end in the board conveyance direction.
Ther ef or epottheipy espb@eesenim@scan apelbyuposer i oneré&rednd SA, the pl acenent
positions FB and 87 SA and the post-placenent standby positions FC and SC
for positioning théobeaves, 2atlemd Rinpdomantie compdria® aApRALiatgs woek ar eas
201 and 202 can be arbitrarily determ ned on the basis of the information
of the sizesanfed he dsdar defdacanthd 2efliohe Stahecef dimdrithe i dareft the
positions in which the conmponents are to be nounted, the state of
di stri butbhearef 2a henpostid orecondwhbedird hebconponent so ake suokeddadd hel d
fromthe conmponent feeding device and so on.

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

bbard 2b into the reflow furnace, sc 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
berpositioned 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




When a tray type conponent feeding unit is 10 arranged in place of the
first conponent feeding unit 8A or 8B or the second conponent feeding unit
18A or 18B, it is acceptable to provide an autonmatic tray replacing unit to
automatically replace the tray type conponent feeding unit. By so doing,
the nounting operation is not stopped b% the 15 shortage of conponents of
t he conponent feeding device or the | i8e during the conponent nounting, and
t he conponent feed is continuously perfornmed. In addition, the
performances during the actual production, such as a fast nounting speed,
i.e., the real production capacity can be 20 |ngroved Mor eover, if the
constituepk ehdnedis BPsttelagamgyonehtamdrint PAGL b@%ﬁa?@sé%ﬁisﬁghfﬁ§ t he
conponent feeding units, their automatic replacing units, the recognition
devi ces, pheltberiers, thhebpaad@néﬁté@ﬁbﬂﬂldﬂ125hﬂe€@mﬁ©ﬂﬁﬁ§ donpéjance units
and the unl oaders, are each 88 forned into a nodul e, then the conponent
mount i ng mmphrara&s 28h beddéOélo@edbbyapbgpéarylve@té%rmgn@ﬁeoéléﬁénts
according to the inprovenent of the nounting apparatus in the future. That
is, the coapomeof wmbantinfgrappacat 0§ cae % ilyesdefel bpedoord s byar @pdaci ng
t he nmodul e of each constituent el enent on the basis of the fundanental
el eneént s.2hbrelovestaté vhedeonsibtuemt ef eheatpoaieidmws ned whatb mbdul es as
descri bed above, it is possible to cope wth the change of the types of the
boar ds ancbmpsmpenent Sre to be mounted, the state of distribution of
the positions in which the components are sucked and held
from the component feeding device and so on.
When a tray type component feeding unit 1is
10 arranged in place of the first component feeding unit 8A or
8B or the second component feeding unit 18A or 18B, it 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 component
feeding units, their automatic replacing units, the

recognition devices, the loaders, the placement—position

25 determining conveyance units and the unloaders, are each




10 only by properly replacing the nodul e of each constituent

el enent even

at the tinme of changing the types of the boards and conponents, and the

productivity per device installation area, i.e., the areal
al so be inproved. 15 Moreover, although the conponent nount

productivity can
ing work area

200 of the aforenentioned nounting appgéatus is divided into the two parts

of the first conponent nounting work

ea 201 and the second conponent

nmounting work area 202, the structure is not |limted to the division into

two 20 equal parts and nay be divided into two parts at an

arbitrary ratio.

(Second Enbodi nent) The conmponent nounting system and nethod of the second
enbodi nenfoEReg hen bP es A hentom e | CHRPOBSN B beld neRPRALHS
reference to Fig. 10 through Fig. 22. 89 According to this second

embodi men€an asPEho@AVEACOPEfg. PY0, Propafddl i theriaddihoneht nBuRFTFRGS
apparatuses according to the first enbodi nrent are joined together to

const it utecaardiegt tonitbec omporrenaun? edthear@uptddect3RpR 52t fheland a
board (unnounted board or bare board) 2c to be nmounted with conponents is
ef fi ci enttlyel fadedei nt Bheachs, c GisorrmmPorR N HpITF adRR2TaRdS aCABunt ed

board 2d is ‘
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

Lo 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 Dbe

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



unl oaded. It is to be noted that this second enbodinent is provided for
handl i ng the board that is unloaded fromthe 10 printer and nounted with no
el ectroni c conponent. However, the present invention is not limted to this
and is allowed to be applied even in, for exanple, the case where an

el ectroni c conponent(s) is to be furth%@ nmounted on a board on which

el ectroni c conponents have already beenpartially 15 nounted in the course
of the production Iine of the electronic conponent-nounted board. In the
above case, the termof "unmounted board” in the follow ng description

means the board on ich electronic conponents .haye al,read e rtially

nmounted. 20 In the ggﬁﬁﬁﬁb%? urrtig %%‘I"bcﬁ%@ms%tdon%g 5%%‘3& ﬁgint shown
in Fig. 10, three conponent nounting apparatuses of Fig. 1 according to the
first enbédfmentar & PéPﬁ@alFﬁgé?EeFQAﬁaﬂﬁﬂﬁi @t&ﬁﬁgnﬁﬁﬁFFﬁ U355ar at us

group. Two nounting apparatus groups are j.oined together, and they 25 are
referred B6CAZYARHDUN | RE appas tLﬁgaﬂQﬁﬂféﬁ ahti®a’ nﬁﬁhnﬁ?ﬂﬁggﬁﬁa¥8tus
group B. In the three places of a place |ocated on the pre-processing side
of the noGARFR§LUABPARaRUSCHFORHCACCHPRNERE T'BERE8E BRALRe PRESHrELessi ng
side of the nounting apparatus group A and the pre 5 processing side of the
nmoun®i ng appar atbs §r SGPLE dNAmRUNHiesc ©JaFEatBd RATF S NeCpbt - BFoE8sSPng si de
of the mounting apparatus group B are arranged first, second and third
connect | vBouphedy aficd uAPTBOTERESCGPs ard LEC3 enddnr espofffingtnte 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



to the conveyance path changing units 901, 902 and 903 of 10 the first
enbodi nent) which can be noved in a direction perpendicular to the
direction in which the board 2 is conveyed and is able to turn the board 2
at an angle of 180 degrees. As a result, the el ectronic conponent-nounted
board production line is conposed of the nounting apparatus 15 group A the
nmount i ng apparatus group B and the firs®0, second and third connective
conveyance units CCl, CC2 and CC3. The upward and downward arrows in Fig.
10 indicate the directions of novenent of the connective conveyance unit
CC. 20 Fig. 11 is a flowhart show ng the operation of the first connective
conveyancROWntin@aaresrafes cghpeheRt ABURREN§REGSt PARERSt RE Seddnde
enbodinment. Fig. 12 is a flowhart showi ng the operation of the second
connect i viocano@yante (i QEReuprefesebrponéite 23 houblké ngropstémiof t he
second enbodinent. 91 Fig. 13 is a flowhart show ng the operation of the
third conreleaizeusonveyande uni PlOCS dbceliedcmrpoheat posbuntriongssysgem of
t he second enbodinent. Fig. 14 is an enlarged schematic plan view 5 show ng
a nount i ngldpparat ushgr oA any &pdarsttucongeTtupve A cemvdey dhee et CCl
| ocated on the upstream side of the board conveyance direction of Fig. 10.
The vpwarprarwss dogwnwade asf owdel mduret fngueppamditoat egtdwegp dBr extd oas of
novenent of the first connective conveyance unit CCl. '

place located on the post-processing 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.



10 Fig. 15 is an enlarged schematic plan view show ng a conmponent nounting
apparatus Al |ocated on the uppernost-stream side of the nounting apparatus
group A located on the upstreamside, the first connective conveyance unit
CCl and a printer 900 | ocated on the 15 upstream side of the unit CClL in the
board conveyance direction of Fig. 10...The upward and downward arrows in
the figure indicate the directions of éEVenent of the first connective
conveyance unit CCl, and the sidewi se arrows indicate the board conveyance
direction. 20 Fig. 16 is an enlarged schematic plan view show ng a
conponent nounti ng aEparatus Alll gocaked th down st-streaglsidefof t he
mounti ng appar atus §t8up*A d%cat E4°BRERE G%§?Fé§%1 Ye®Par86¢08hd °
connective conveyance unit CC2 and a conponent unt%nggapparatus | 25

2

| ocat ed oRREh&hdFFerdRIRe St rEant SR EeY BFCE hE AUt nd Pp&IETE Group B

| ocated on the downstream side of the board conveyance direction of Fig.
10. The upXarBimAdsvabamwaEdtRer SRECPH EREOFLBERE i ndi cate the directions of
nmovenment of the second connective conveyance unit CC2, and 5 the sidew se
arrows indicate theFbgardléonv8yante Gpiééﬂﬁén.schﬁﬁﬁti? i 8187 efF&Fged
schematic plan view show ng a conponent nounting apparatus Blll | ocated on
t he 5domnﬁbswisgréaﬁpghﬁén@faphérgguﬁtHﬁ@uapﬁaﬁagué §rL68p BOYGCALEE on the
downstream side, a third connective 10 conveyance unit CC3 and a refl ow

devi ce 90dohvegmardeomrtife CC1 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




downstream side of the unit CC3 in the board conveyance direction of Fig.
10. The upward and downward arrows in the figure indicate the directions of
novenent of the third connective conveyance unit CC3, and the sidew se
arrows 15 indicate the board conveyance direction. Fig. i Q is a schematic
pl an vi ew showi ng the two nmounting apparatus groups A and B and the first
and second connective conveyance unit$2CCl and CC2 in the conponent
nounting system of the second enbodi ment of Fig. 10. The 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 sidew se
arrows iamcdbzaieus hgrboar B coneeyanceomi tbet idwnsigpam 9sidea bf ockedi agram
showi ng the structure 25 of the control section of the electronic
conponentbe@tdt edn2 vamared @i peotcioon dfi n€igh the. conpobaempwenitht BRg syst em
of the second enbodinment. Fig. 20 is a block diagrampartially show ng the
pecul i ar gertword obrirbescanpotrat finuntd nondysdeen ahet bl réc shoondof

enbodi ment in the control unit 1000 of each conmponent nounting apparatus in

t he el ectr®néBe £ONPONERE- sBBUALE @ hoarat ipfeoditaivedaddeneurnf t t €2 coapdnent
nounting system of the second enbodinent. Fig. 21 is a perspective view

shovd Nng afn €Xapdei sd 0z Bf ok 161 EONOLES | ViEe COONEY 2BV embhc£Cd 0t etbeon .
el ectronic component-nmounted board production |line of the conponent
Fig. 17 is an enlarged schematic plan view
showing a component mounting apparatus BIII located on the
downmost-stream side of the mounting apparatus group B
located on the downstream side, a third connective
10 conveyance unit CC3 and a reflow device 904 located on the
downstream side of the unit CC3 in the boérd conveyance
direction of Fig. 10. The upward and downward arrows in
the figure indicate the directions of movement of the third
connective conveyance unit CC3, and the sidewise arrows

15 indicate the board conveyance direction.

Fig. 18 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




mounting system of the second enbodinment. Fig. 22 is a plan view of the
connective conveyance unit CC of Fig. 21. 15 Anong the three conponent
nount i ng apparatuses Al, Al and ATTT of the nounting apparatus group A of
the conponent nounting system the front-side nmounting sections A, A2 and
A3 (each corresponding to the first mounting section 101 of Fig. 1) are
arranged on the front side of Fig. 20 $6, and the rear-side nount i ng
sections al, a2 and a3 (each corresponding to the second nounting section
102 of Fig. 1) are arranged on the rear side. The front-side nounting
section Al and the rear-side nmounting section al constitute the first one
conponentPe@imt PRgIEGpAPAL 4 NAl OF hEDer BATPOBEBL J@GBRIhgS ¥t T oRTA2 and
the rear-side nmounting section 94 a2 constitute the second one conponent
mount i ng Hppasetend ubodimnt he front-side nounting section A3 and the
rear- side nounting section a3 constitute the third one conponent nounting
apparatus Alll. Likéigse?0aidng thHeakhrdde® agomporniekal ipushevignappatat uses
Bl, Bll and BIll of the nounting apparatus group B, the front-side nounting
secti ons pBiy1B2r apdrB3oteach ther espEediend troumel ¢ r stysiwetntdhgthsect i on
101 of Fig. 1) are arranged on the front side of Fig. 10, and the rear-side
mount i ng ssxindnsetidodbRemnd b8 (&heh TOntgorlespuridi ngl @0 t hef seeaad '
nmounting section 102 of Fig. 1) are arranged on the rear side. The
front - si deonmemgningmosetingn abeaared tsheim edhesicdegtmortingecsepbnenthl
constitute

mounted board production 1line of the component mounting

system of the second embodiment.
Fig. 21 1s a perspective view showing an ex;mple

10 of the conneétive conveyance unit CC of the electronic

| component-mouﬁted 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



the first one conmponent nounting apparatus Bl, the front- side nounting
section B2 and the rear-side nounting section 15 b2 constitute the second
one conponent nounting apparatus 311, and the front-side nounting section B3
and the rear side nmounting section b3 constitute the third one conponent
nounting apparatus Blll. Simlarly to the conponent nounting apparatus of
Fig. 1, each nounting section is 20 pr Jided with a | oader L (one exanpl e of
t he pre-placenent conveyance unit, corresponding to the first | oader 1A or
t he second | oader 2A of the first enbodinent), a Y-table T (one exanple of
t he placenent conveyance unit, corresponding to the first
pl acenent 2poSPRFEhtAEE erthieni FRETHB cBRT e FARBONGNT TEIRY 11 he 2BBEGAFUS
pl acenment - posi tion 95 determ ning conveyance unit 11B of the first
embodi nent}Iandndn thsl oadert19idenaraidiiplie S¢CEhen pdst HicacerenteaEdnveyance
unit, corresponding to the first unloader 1C or the second unl oader 2C of
the firstsedbondurshing deeteioreras scenpypasse | Bhe BriydopPrespeREPR§Lto t he
bypass conveyance wunit 30 of the first enbodinent) is provided in the
m ddl e pootrtoimof apwafaion - SRHEL nount iLddeesdstei on ardd hethear Lhiege
nmounti ng section. Mreover, a first nmounting |lane JA is conposed of 10 a
| oad®r LAdomponéerttabhmeufidinganapmdosidesesUABI,a Bdddeand ABIIIa it abhe TA2, an
unl oader UA2, a | oader LA3, a Y-table TA3
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 example of the placement conveyance unit,

corresponding to the first placement-position determining

25 conveyance unit 1B or the second placement-position



and an unl oader UA3, which belong to a series of front-side nounting
sections Al, A2 and A3 of the nounting apparatus group A A second nounti ng
| ane Ja i s conposed of a |loader 15 Lal, a Y-table Tal, an unloader Ual, a

| oader La2, a Y- table Tat, an unloader Ua2, a |oader Lai, a Y-table Ta3 and
an unl oader Ua3, which belong to a series of rear-side nmounting sections
al, a2 and a3 of the nounting apparatu8® group A. A first bypass lane BPA is
conposed of first 20 through third bypass conveyance units BP1, BP2 and BP3
arranged in the center portions of the three conponent nounting apparatuses
Al, Al and Alll, respectively, of the nmounting apparatus group A

Nbr eover ,det dimistimpunbhngybane JBits tbRpesedtlt 2554 | UEdedingat) a

Y-tabl e TB1, an unloader UBl, a |oader LB2, 96 a Y-table TB2, an unloader
UB2, a | cader &rB3,urdokdeabl & TBaneandxanpial oaﬂertm!BB,pmttml@@‘E@ﬁ@tto a
series of front-side nmounting sections Bl, B2 and B3 of the nounting

appar at uscorropnd® Ansecondrnespondgnyane thei Sicepogedastern 1©aeer 5 Lbl
a Y-table Tbl, an unloader Ubl, a | oader Lb2, a Y- table Tb2, an unl oader
Ub2, a | oadersdadnd anYrdadde kb Anthe afi tst oaderd i) t Whi clobedvay, to a
series of rear-side nmounting sections bl, b2 and b3 of the nounting
appag at uss pypHPsB.l1sAseBPNdcbypassohanagBRD i sheohpypssd ofohvayaicdO

t hrough si xth, bypass conveyance units BP4, BP5 and B26 arranged in the

center paidi®nso ofrt hret ik egt cefipoAenntnOURt ip1® vapiear atrusese Bhiddlée and
BIIl, respectively, of the
portion of the front-side mounting section and the rear-
side mounting section.
Moreover, a first mounting lane JA is composad 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,




nmounting apparatus group B. If the bypass conveyance units BP or at | east
the 15 bypass conveyance unit BP | ocated on the downstream side of the
board conveyance direction is conposed of an upper-side bypass |ane and a

| ower - si de bypass | ane arranged on the |ower side of the upper-side bypass
| ane, then two bypass |anes can be secured even though the installation
area is 20 small, and the space utilizafion efficiency can be increased.
Moreover, in this case, it is acceptable to arrange each nmounting |ane on a
roughly identical plane as that of, for exanple, the upper-side bypass

| ane, use the upper-side bypass | ane specially as an unnmounted board 25
conveyance Y-dmbndlBde arhelnlovades| UR2 bypakerdanel®Y, spebt BFPYSasta nount ed
board conveyance lane. |If the bypass conveyance units BP or at |east the
bypass camckyance lride BB beatedcbrioe hengovihsa reeim eF def i Sropbnpbied of two
bypass conveyance units juxtaposed right 5 and left, then a plurality of
bypass | ames tchngy beeobiens eBdi | B2pranwd déd. ocEathecarmuttinvg eBRIEFEATe unit
CC (Cd, CC2, CC3) receives one board 2 (2a, 2b, 2c, 2d) fromone |ane

that is loeaied adjfacentdnd tnowacing ohmeet Jlvel £ orveyasee 4D anieader and
located on the upstream side of the board conveyance direction and enabl es
t he aunl oadiing ef wheearthl t oaaneircarayrandel ) are tdedes sLbgdecataedy -
adj acently to each connective conveyance unit CC and | ocated on the
downstreable Tb2, an unloader Ub2, a loader Lab, a Y-table Tb3 and

an unloader Ub3, which belong to a series of rear-side

mounting sections bl, b2 and b3 of the mounting apparatus

group B. A second bypass lane BPB is composed of fourth

10 through  sixth bypass  conveyance units BP4, BP5 and BP6

arranged in the center portions of the three component

mounting apparatuses BI, BII and BIII, respectively, of the
mounting apparatus group B.

If the bypass conveyance units BP or at least the

15 bypass conveyance unit BP located on the downstream side of

the board conveyance direction is composed of an upper-side

bypass lane and a lower-side bypass lane arranged on the

lower side of the upper-side bypass lane, then two bypass

lanes can be secured even though the installation area is

20 small, and the space utilization efficiency can be

increased. Moreover, in this case, it 1is acceptable to

arrange each mounting lane on a roughly identical plane as

that of, for example, the upper-side bypass lane, use the

upper-side bypass lane specially as an unmounted board

25 conveyance lane and use the lower-side Dbypass lane




side of the board conveyance direction. Each connective 15 conveyance unit
CC has a structure roughly identical to that of the aforenentioned | oader L
(LA1, LA2, LA3, Lal, La2, La3, LB1, LB2, LB3, Lbl, Lb2, Lb3), the Y-table T
(TA1, TA2, TA3, Tal, Tat, Tai, TB1, TB2, TB3, Thl, Tb2, Th3) and the

unl oader U (UA1, UA2, UA3, Ual, Ua2, Ua3, UB1, UB2, UB3, 20 Ubl, UWb2, Ub3)
and has a structure roughly identical 26 that of the first and second

| oaders 1A and 2A, the first and second pl acenent-position determ ning
conveyance units 1B and 2B, the first and second unl oaders 1C and 2C of the
conponent nounting apparatus of the first enbodi nent. The 25 section CC can
be dri versdeackaldnd #=0rd mdunttdre dmardl @S woomreyancanai recti on by

synchroni zing a pair of belts by neans of a drive device of one connective
conveyance unit noiforthey Hys 0 mectd wee o nueyan ckP unl tahoiezst Mbe eover,

wi dt h adj ustnent can be perfornmed according to the width of 5 the board 2 by
maki Nng t he oS tdatvedfarate eaist BEMelodeldd groviabd edavntidit reespeside ol s he ot her
belt according to the w dth of the board 2 to be conveyed on the basis of

the sized@ad bthe thearslygapsepanatesitince sinted nxtheomendryighEM or a
dat abase 1001. More specifically, the adjustnent 10 can be perforned by

rotaging shdahbrserawa rangadiddl 1he o djpse danhest i @m bpet heoxks i vi ng of
a notor for wwdth adjustnent in the widthw se direction and novi ng a nenber
for supprdding Yye,Heldq fixed to a nut portion neshed with the ball screw
close to or apart froma nenber for

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



15 supporting the other belt in the widthwi se direction. If the notor for
the wdth adjustnent is a pulse notor, then the w dth adjustnment can be
performed by rotating the pulse notor by the nunber of pulses with an
automati c wi dthwi se shift pulse signal fed fromthe control unit 1000 or
the 20 like. This w dth adjustnent operﬁtion is not performed when the
board is detected by the board det ecti ®fh sensor DC of the connective
conveyance unit CC and performed only when no board is detected. Fig. 21
and Fig. 22 show one exanple of the 25 connective conveyance unit CC.
Details wll be described 99 later. A pair, of conveyor rail rtions 112 and
112 for ¢k yapemddinbeadPhgvhes Bt 219 pPadéd Ton°a i$1g°Y devi ce
121, and the turning device 121 is nade rotatable to an angle of at |east
180 degr eesanpref epaliny vesQlaidgicecdt 8RBy CRBARS LdVea TRVAYBH Ur Pkt devi ce
122 such as a rotary actuator. The turning device 121 is nmoved in a
di r ect i omotper pendieal apnnecthée boardersngey didé dAte&S-on M9 a&CURT ve
section 302, such as two air cylinders 3021 and 3022, of a |ater-described
second nowidih wdiuStderand-ands aenieng crreydiie o e BaFd 2T hel d by
the pair of conveyor rail portions 112 and 112 with respect to any one of
the $irstthembotidg 2 dme dAkibbe thier spodiphes baneBPReand e seeohd
nounting | ane Ja. The air cylinder 3021 enabl es the
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 a ball screw arranged in the
widthwise direction by the driving of a motor for width
adjustment in the widthwise direction and moving a member
for supporting one belt fixed to a nut portion meshed with
the ball screw close to or apart from a member for
15 supporting the other belt in the widthwise direction. If
the motor for the width adjustment is a pulse motor, then
the width adjustment can be performed by rotating the pulse
motor by the number of pulses with an automatic widthwise
shift pulse signal fed from the control unit 1000 or the
20 like. This width adjustment operation is not performed
when the board is detected by the board detection sensor DC
of the connective conveyance unit CC and performed only
when no board is detected.

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

25 connective conveyance unit CC. Details will be described



turning device 121 to be positioned in either one of the 15 nounting | ane JA
and the bypass |ane BPA, while the air cylinder 3022 enables the turning
device 121 to be positioned in either one of the first nmounting | ane JA and
t he second mounting | ane Ja. Myreover, when the first bypass |ane BPA is
conposed of the two upper and | ower 20 bypass |anes, boards can be conveyed
to their respective bypass |anes by nd¥i ng up and down the turning device
121 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
signal s desterbed A npd 00 dét abhviegbow,raiontpottioms aldkstamidout FhgLer
integrating operation on the basis of the received signal and outputting a
si gnal descaibed Bnddemdicldhelovihd tbdsrd pt eherablleced mmovda déusachgconveyor
rail portion 112 with a 5 contraction rail 1121 at its both ends or at |east
one end @QeritenlisD,thad the tadhissgofletheetl2hi hg medeceoidiabhei ts turns
can be reduced as nuch as possi ble by bending or -expansion and contraction.
As an exaapl engfet b connesiswel sondeyares, unrte f6Cablk0 H6bodrdreesnveyi ng
device for conveying circuit boards 2 to be fed to the electronic conponent
moungi Ng BPPaALahls.ofiTod eroSRECHAT ealilvg, dewiear dlZbnyayhngsdeyi eetthat
performs distribution of circuit boards 2 for a plurality of board

actuator. The turning device 121 is 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



conveyance paths is described belowin detail wth reference 15 to Figs. 21
to 27. It is noted that |ike constituent nenbers are designated by |ike

ref erence nuneral s throughout the drawings. Fig. 21 shows the board
conveying device CC, and Fig. 22 is a plan view of the board conveying
device which 20 is an exanple of the connective conveyance unit of Fig. 21.
Thi s board conveyi ng devi ce operates faf0conveying a board 2 carried in
fromany one of a first conveyor position 11-1, a second conveyor position
11-2 and a third conveyor position 12-2, which are | ocated on the upstream
side, to 25 any one of a first board-conveying conveyor portion 21, a 101
second bodettethnvsliong conueyol lpogt i &an RBtrduiiind boar dinggaveayi-ng
conveyor portion 23 and a fourth board-conveying conveyor portion 24, which
are | ocateseomtidre domnstheambasiide. ¢f i shaot edceliatect hesfgrat and

boar d- conveyi ng conveyor 5 portion 21, the third board-conveying conveyor
portion 23:tmnd-ime fooustbhnbdardesonileyd ngrcodeepdl poeiden 24 Ithats serves
for use as a bypass |ane are arranged at an equal height level, while the
second bosfd&lf €oavEyi g EORMvEYOreagor tdone P2r i saalk rengetofiot 1dseias a second
bypass | ane 10 above or bel ow the fourth board-conveyi ng conveyor portion

24, =l t hasr # her 5e€ongi boar Bt capveyisn@othneeyer qrordt cre22t ony bedonitted
as in the foregoing enbodi nent. The board conveying device CC is provided
With a couverbhosanthdtriagdevisecilode eufnisg doviog uplt id20ts
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



15 a second noving unit 301 and a control section 309, where these unit. -
are integrally fornmed into one unit so as to execute functions of the board
conveyi ng device. Since the devices of the conveying and turning device
1101 and the |like are integrally fornmed into one unit, the board 20
conveyi ng device CC can be nade quite conpact in terns of its installation
space as conpared wth the conventi onat®lconnective conveyance unit
including no rail contracting wunit in a conveyance direction 3Y of the
circuit board 2 as shown in Fig. 22. As a concrete exanple, whereas the 25
conventional connective conveyance unit requires an 102 installation space
of about 9e®ni borréoeEvVeBhISYFAGVEHBYi BETEECS 44 <& eHbbBE mBARTFEquires

only about 0.45 m In the follow ng description, the conveying and turning
devi ce 1lgdnvehind i cenvewvf ngoahipnl12§1 anche skeeheh nBoRAg—SCOHPY1BO1 and
the control section 309 are explained in detail. First, the conveying and

turni ng deviceyddOpoirsierpl2f nedhiThe agenvieydage@nent ur ngOUBGFER2R101 i S
provided 10 with a holding and conveying device 111, a turning device 15
121 and asideé! cbntiachbugdurinatl3dhe afidgierbornd-chrve rbnyeganteyor the
circuit board 2 along the conveyance direction 3Y and the turning of the
circhit boarticdy 2%, wkkl wEsitdebcantirachiening rainveyor portion 23
and the fourth board-conveying conveyor portion 24 that
serves for use as a bypass lane are arranged at an equal
height 1level, while the second board-conveying conveyor
portion 22 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 1is prov;ded 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




The hol di ng and conveyi ng device 111, which is a wunit for hol ding 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 2 has a rail nenber 1127 which
extends al ong the conveyance direction so as to be able. to support

bot h-si de 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
menber 1127 at_both end portions of the rail nmenber 1127 as 103 detail ed

| ater andimbfehla51aByvetPara weén aShvdydncl:r pbat t R rH128°RY& Y4 Hendi ng

position 1123 by the rail contracting unit 131. Each conveyor rail portion
112 is peevidedCén @f babés peabedimreal NFrEbvVERS PRLEr d&CUthat - ¢he™ wi dt h
between the conveyor rail portions 112 extending along an orthogonal
di recti onIBY tWret hgdmawing tdas wointeyaince thei reeRVoniBy amd t §ugning
t hi cknesswi se direction 4Y of the circuit board 2 to be conveyed can be
adj ust ed devbedi hfOlo thhee firdthmofvinige Wiitcui20boakle 2se¢eohd #OFHEFed, the
10 conveyor rail portion 112 shown on the upper side in Fig. 15 25 can be
nmoved al ongih @Y ehdsl tder sot2®1 wisiecliiame 3P8i e e UsdsePpl ate 1124
al ong the orthogonal direction 5Y, by rotating a rotational screw 1126 in
its circdeteiential direction.

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




The conveyor belts 113 are belts which extend along the conveyor rai
portions 112 and whi ch support the <circuit board 2 with both-side end edge
portions of the circuit board 2 placed thereon and convey the circuit board
2 toward the conveyance direction 3Y. The belt drive 20 portion 114 is
provided with, in this enbodi nent, a mt,Qr 1142 for driving the conveyor
belts 113, as well as a pulley 1141-1,"a belt-tension pulley 1141-2 and
conveyance pulleys 1141-3 to 1141-9 nounted on an out put shaft of the

notor 1142, as shown in Fig. 24. The conveyor belts 113 25 are wound around

th [ 1141-1 to 1141- i 104 .t fi , i
seguggceeﬁétﬁh&?%yJf%ﬁfllaP %%Tii?gqf%nﬂﬁyﬁgy %Tﬂi-%{gg':g% o} ﬁ%&ggtﬁe

circuit board 2 taoward the conveyance direction 3Y,.,ln.addition, _the
conveyor B%F%El‘iri&lmfzr?e BEft 2s lb‘%ll? ngIpf’isésﬁlf’Eﬂ ja%#tt?é/ ptﬁk}eeygaﬁu-z to
1141-9 are rovi ded in each _of the conveyor rail ggrtions 112 thh t he
hol di ng afeRERATelAhgUBeli delr11 EeGRstTUCIRMP Tast HescPPBEGRbole’ the

circuit board 2 is conveyed toward the conveyance direction RY b% t he drive
of 10 thePRoYHied 12D @i PASHOPhasE deléhd eUgESPBRTi on® BFIthe tPEFr cBFft board

ir
2 sugported on the conveyor belts 113 provided in_the gair_of cgnveyor rai
portPons Width be&yweet | (A8 yCOTMAY Aturkdidg Pe&H1eas1212 X5°nALRSf 81 °FEr ni ng

the is holding and conveying device 111 about the rotatin% shaf t
an orthogonal direction ©5Y orthogonal to the onveyance

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 shéwn on the uppgr side ;n Figf'
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 shéft of the
motor 1142, as shown in_Fig. 24. The conveyor belts 113

25 are wound around the pulleys 1141-1 to 1141-9 as shown in




1237 in a direction 124 around the axis of the rotating shaft 1237, which
extends al ong the thicknesswi se direction 4Y of the circuit board 2, as
shown in Fig. 23. The turning device 121 is equipped with a rotary actuator
122 as a turn 20 driving source, and a turning nmechani sm 123 which is driven
by the rotary actuator 122 to turn the 4ding and conveying device 111.
The turning nmechanism 123 i s expl ai ned bel ow. As shown in Figs. 23 and 26,
an out put shaft 122a of the rotary actuator 122 fitted to a base plate 12S
of the 2S turning nechanism 123 is fitted to one end of a |lever 1231 105
serving fgb transfer of %ptational drive, and a rod 1%33 hﬁyhggla shaft
1232 is r &%t abt 9UF1 t 88%tT9YS dfle 2ndSH N Re Ot h& erid of ‘thell dver 1231.
A pl anet rr 1234 is _rotat y.fitted to the other end of the raod 1233.
The 5 plagzglgéarCiiﬁ%%%¥iﬁﬁ%i?%n§898&\E%i@%ﬂ?i @r haf gk ff§§'2%nd a
gear 1236, and a plate 1237a fixed to.the Qotating shaft 1237 is fitted to
the gear I®¥Erarhk erGP&WFﬁ6n§ﬁaéﬂre} 390 $¥supported against a frame nmenber
1110 of the board conveying device CC via two ?f ringﬁ élll SO0 as to be 10
turnable in their cilfc@fEreTal e eEPRBAYOHNi eg“ttsne lhear tAgs PP
suppart the base plate 125. One _end of the rotating shaft_ 1237 is connected
to tRe baS€ifratRenaLN ofl 14t FoltdicngPahdeEdNVEVIiF dEPI cBl4412 W9 e the
other end of the rotating shaft 1237 is connected to a | ater-described 15
shaft 203Broxisied ansgarh 2F38hpoFOBFENCForatiloRCERdCHS- 1ddd- down nove is

insertable into a guide hole of the plate , _
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
10 the Inqtor 1142; with: both-side end edge portions of the
circuit board 2 supported on the conveyor belts 113
provided in the pair of conveyor rail portions 112,
respectively.
The turning device 121 is a unit for turning the
15 holding and conveying device 111 about the rotating shaft
1237 in a direction 124 around the axis of the rotating
shaft 1237, which extends along the thicknesswise direction
4Y of the circuit board 2, as shown in Fig. 23. The turning
device 121 is equipped with a rotary actuator 122 as a turn
20 driving 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

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




1237a. In addition, reference nuneral 1239 denotes a stopper. Also, the
frame nmenber 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
conveyi ng device CC. Operation of the turning nechanism 123 constructed as
descri bed above is explained. Wen the,gytput shaft 122a of the rotary
actuator 25 122 is turned forward in its circunferential direction 126, 106
the rotating shaft 1237 and the plate 1237a are turned in the direction 124
around the axis by 180 degrees froma first position 127 to a second

f25e ui 0 5t 8829 UnltCaon g Bl ot el 1

oy PGSR 18 S G st b Pl oz o
o1 deSralSan”oe pmesy ottt [ b THE st o oo
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al l owabl e to enploy a notor. Further, 15 although t he des rigtiog%ggs been
. 24 and

made® on PEBL 1996 A Sx &IPS ERIGEFANYLRBr PRoARAFTRAr ndSFhA

26, the invention may be carried out similarly also with turn
and a gear f§36, and a plate 1237a ¥ixed to ghe ro%a%?ng

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,




other vertical or inclined directions. Next, the rail contracting unit 131
is explained 20 with reference to Figs. 24 and 25. 25 It is noted that the
rail contracting unit 131 is provided in each of the conveyor rail portions
112 of the above-described hol ding and conveying device 111 with the sane
structure. Reference nuneral 132 denotesa drive device in 107 the rai
contracting unit 131, and an air cyIinger is enployed therefor in this
exanpl e. An output shaft of the drive device 132 is connected to one end
portion of a lever 133 which is fitted to the conveyor rail portions 112 so

as 5 to be rotatabl e about  a ter portion,l33a a rotatj nter.

Al so, one?@ﬁﬂIBEagngnﬁ%ﬁgﬁ ﬁgyﬁs??%té%%bp§a%80&%§gfedﬁ%% %ﬁgggﬁeggnd
portion of the |lever 133, while the  other, portio f the raod 134 i

r ot ?t ililzytﬁ%nﬁjénrteéz&lf)& oret @ﬁﬂu6$ Feveriiidia g§ vi8E4ess t reontlzon%tracti on
rai 1-1. 10 Simlar tgo_these, one end of .a.link _rod 135 is_raqtatab
cannecéedf%BSFhéoéﬂEéPneﬁa7p6¥%i%nsﬁ?oFﬂepPé&gFOT3§?%J%¥eéh?hglgpﬁ r e%d of
the rod 135 is rotatably connected to one end of a |lev 21 i ded

a contrac@e®h %&?ﬂr1&2%-2?te¥@a1sg%%Eeﬁz%%a?n?nt??gg?aﬁiaéﬁé ﬁgﬁp&%%l = on
contraction rail 1121 15 located on the right side is assuned as  the

cont Pact i éaveni L23112the ghafh é@ﬁ?r@&ﬁ(ﬁh§a¥¢d13%13toc§@§@ﬂ5ﬁnﬁh¥’left

side is assuned as the contraction rail 1121-2 for explanation's
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 bg tu;ned 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




sake. The contraction rail 1121-1 and the contraction 20 rail 1121-2 are
rotatably fitted to their correspondi ng conveyor rails 112, respectively, so
as to turn between the conveyance position 1122 and the bendi ng position
1123 as described above about the rotating shaft of the pulley 1141- 3
shown in Fig. 24 in the case of the contyaction rail 1121 25 1 and about the
rotating shaft of the pulley 1141-8. 18 Therefore, the pulley 1141-3 and
the pulley 1141-8 can be said to be rotational-center pulleys for the
contraction rails 1121. Further, the pulleys 1141-5 and 1141-7 are 5
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prevent ed. v .
center. Also, one end of a link 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 lever 112la provided on the contraction rail 1121-1.
iO Similar to these, one end of a link rod 135 1is rétatably
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.




Qperation of the rail contracting unit 131 constructed as described above
i s descri bed bel ow. When the output shaft of the drive device 132 is noved
al ong 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 noved, causing
the | evers 1121a of the contraction rqb%s 1121-1 and 1121-2, respectively,
to be 25 noved al ong an arrow 138a. Thi's novenent in turn causes the 109
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 rotatjng shaft of,  the pull 1141-3 a raof atjional center
for the cﬁ%?¥%§?¥%h %h?gppqifél-H}éﬂi} é%&%tggﬁep¥éﬁ§ﬁi§5ﬂ§ﬁ§¥té%$ ﬁﬁe pul | ey
1141- 8 as a_rotatjonal center for the contractign rajl 1121-2.  Meanwhil e,
when the BRAPutShaft TGEARENGIFETGET R P s H&Svg%f‘%l S5 &R ArPBw 136b,

the lever 133 is _turned along an arrow 137b and the | evers 1121a are turned
10 al ong B#&FrbW¢i38b. Accordingly, the contraction rails 1121 are turned
fromthe bending position 1123 to the_ conveyance posk%io$ %Zﬁ. As

descri bed above, w FBEERRE probigi oRPUSLe¥Re rfdiYil ~>corfttAct %é unit 2181, the
contraction rails 1121 provided at 15 both end portions of the_conveyor

rai | SportPeméidad pecone PrbdaPrEicnsSt Aat thAecoR FéFFlPEnﬁﬁﬁléflﬁ%é’conveyor
rail portions 112 can be shortened. Accordingly, in_the case_ where the

hol di ng a¥eSRRRVEYR Yy dvd ceollalling shafled of F%@ 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



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 becones a circle shown by reference nuneral 139a in Fig. 25. On the

ot her hand, when the contraction rails 1121 are bent and turned, the range
of a locus drawn by an end portion of jgach of the conveyor rail 25 portions
112 becones a circle shown by reference nuneral 110 139b narrower than the
range 139a. Therefore, the circuit board 2 can be turned in a space snaller
than in the conventional case, and noreover it is no |onger necessary to

move up angs don. {Gie £oNYeYab Ll L ROl NSl Aol Urd g1 52008 &bl ons, - as

woul d be nécéssary in e conventional case. In dition, providing the

rail cont Egcttllgg?#nlg%‘o%sjth{es coq”e E’llc\éerp%ssl%l%% Wrteé E@é %\é%.ldqﬁ ce of

interference "W Jacent conveyors or operative units. Furthernore, with
;PsePgL:ﬁ 8?%%ﬂ%%ﬁ oF%%éiiéﬁﬁég%f?%g%g?ﬁg%ﬁ) hgﬁ%ﬂgkgggggg g@?@?{ggd above,
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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



Further, although the contraction rails 1121 are 20 provided at both ends of
the conveyor rail portions 112 and both noved in the above description, it
is also allowable that only either one of themis noved according to
relations of the installation space or the like. It is also possible to
provide a contraction rail 1121 only at e end of the 25 conveyor rai
portion 112. 111 Further, the contraction rails 1121 are fornmed so as to be
bendabl e in the gravitational direction in the above-described enbodi nent.
However, wi thout being limted to this, it is also possible to adopt a

structure ég t 51@||%§§t%%5 eralé | en %anf EE% conveyor. rail. griions 112
to be redt} WEHSEE Lch & Ny~ hee ¥ E€nsiréf or 6F "Phe’ cglﬁve Lb]et[ts 113
as conpargg with_ the cogyen%iona case. As an exa I%J g gtructur t hat the
contracti OF3F&i 18 191 P& e"BERTYi it hé afR7CYr avitaticonal®Hi r &2t i BH or
extended 10 and contiacted relative to the rail ngg?er 1127 in its
ext ensi on SGPVEBLTEBR2 LFGRERer20E HEPTR T g bpkt &t orP 4 MEFHOI St Hhd
conveying device 111 by the_ turning device 121 and the__bendi ng operation of
the contr ZOVEoMPr &M% IP1R1 BBy CREVENCE 5 idoMAadOrfg Ldri tFOI31 e
carried out either independently of each other or simultaneously. Next, the
first novPRGTRALPIER0ES| ¥OBXPI BENEGCEEEREN Wit FHefCOPEREE 108 (2583, The
first noving unit 1201 has a drive device _ _ _

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 changing the way of stretching the conveyor
belts 113 between the pulleys as described above, it becomes
implementable to shorten the overall length of the conveyor
rail portions 112 without adding any tensioners for the
conveyor belts 113.

15 Although an air cylinder 1is used as the drive
device 132 in this embodiment as described above, it is 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 is also allowable
that only either one of them is moved according to relations
of the installation space or the like. It is also possible

to provide a contraction rail 1121 only at one end of the

25 conveyor rail portion 112.




20 1202 of the first nmoving unit 1201, which is inplenented by a rotary
actuator in this enbodinent, and a first noving nechanism 1203 which is
driven by the drive device 1202 to nove the rotating shaft 1237 al ong the

t hi cknesswi se direction 4Y. 25 The first noving nechani sm 1203 has a pin
2032, a 112 lever 2031 nounted on the ouytput shaft of the drive device

1202, a pin 2032 protrusively provided on the |lever 2031 at one end of the
| ever 2031, a shaft 2033 which has one end rotatably engaged with the pin
2032 and the other end 5 connected to alink ball .2034 and which is arrayed

coaxial wth the rg&g% ?? Zggft %Eﬁcgggﬂerghﬁftl%9§5a@glghF%%t Qne end

connected to the lin connecte € rotating

shaft 1237 anc yed oaX|aI t he. ro at| shaft 37. 10 It
e ot ed Fhattd AR VEaan Set 10 | EePTREte L BEL AR o are 3536 whi ch

is fixed to the base te 32 fitted to the slider 3031 on the frame 1120
and whi ch®8%tefaEth ?‘ﬁ e‘f’lﬁ?‘gk‘ﬂ%%"sw ngHFVSEtl Bt g‘?UtT?P FEforemigsd

descri bed_| ater,, the ¢ onveyin rnin evice 1101 15 i ved in

t he orthoB‘Bnéﬁ1 ’re&gldﬁ;S? ﬁPoHﬂagﬁgb g é&é%. ?%Eu5585hd 'ng uni t
301, _the f¥£st npyvi n unli iZOl S als% noved to ether Al sq, as the
rotaPi on Bt PHe FBEa V&§2sha engg 391 APt §oRVE¥E éﬁéhtPQFt&PPéc n causes

the shaft 2035 20 to rotate in the sane direction as descri bed above t he
to be reduced without changing the tensile force of the

conveyor belts 113 as compared with the conventional case.
As an example, a structure that the contraction rails 1121
are bent in the anti-gravitational direction or extended

10 and contracted relative to the rail member 1127l in tts
extension direction.

Further, the turning operation of the holding and
conveying device 111 by the turning device 121 and the
bending operation of the contraction rails 1121 by the rail

15 contracting unit 131 can be carried out either
independently of each other or simultaneously.

Next, the first moving unit 1201 1is explained
below with reference to Fig. 23.

The first moving unit 1201 has a drive device

20 1202 of the first moving unit 1201, which is implemented by
a rotary actuator in this embodiment, and a first moving
mechanism 1203 which is driven by the drive device 1202 to
move the rotating shaft 1237 along the thicknesswise
direction 4Y.

25 The first moving mechanism 1203 has a pin 2032, a




provision of the link ball 2034 prohibits the shaft 2033 from being rotated
simlar in the circunferential direction together with the circunferenti al
rotation of the shaft 2035. Qperation of the first noving unit 1201 25
constructed as descri bed above is explained. 113 Upon rotation of the output
shaft of the drive device 1202, the Igyg{ 2031 starts to rotate in the
state shown in Fig. 23, where one end &f the shaft 2033 is resultantly
rotated on a fulcrumof the link ball 2034 via 5 the pin 2032. This
rotational notion is transforned into linear notion by the |ink ball 2034,
pushi ng up the ft 2035 and the rotating shaft 1237 along the .

t hi ckness&Fé"@r %lggécf“lo&ﬁl £¢. ORs tg“er LHRUE {$ee hb ﬂ%nghﬁngr&%ﬁv%ﬁvﬁ&edevi ce
111 conne % % to the rotating shaft $237 as_gescribe ahove 1Q is nmoved from
a first h § t PoBiEi 6H3208F PhUPEAVELYLYTEBLAES PPnd en 1EVET 28 %o 3F second
hei ght position 205 indicated bg two-dot chain line along the thicknessw se
di recti on®%Y. en¥h @ ithe IRTYNt 2Pdsi t PoSNBBE T esPote’ 1S PBE &Bshpl e,

an installation | evel of the second board-conveyi ng conveyor 15 portion 22,
and the s&ebabaReYgMRNsEsd | 81 P05TREr rRYpordsS? t 8RCF obhexanptes &&d
installation |level of the fourth board- conveying conveyor portion 24. In
addi Pi on, cppRaciag trederdakt baldutiidd And twhick hbsdpryavaeviceexizd? al | ows
the holding and conveyi ng device 111 to be noved fromthe second 20 hei ght
posi ti on 208ht shehedtiatsinchesyhtt pdgt/i orrrED4a apbagt t4HB3 1 hvkkaksHdisse

direction 4Y.
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.



Wth the provision of the first noving unit 1201 as descri bed above, it
becones i npl enentable to nove the holding and conveying device 111 al ong
the thicknesswise 25, direction 4Y. 114 Although a rotary actuator is used
as the drive device 1202 in the above description, it is still allowable

to use a notor. Further, although the thiscknesswi se direction 4Y
corresponds to the vertical, up-and-down 5 direction in this enbodinent, the
invention may also be carried out simlar also with other horizontal or
inclined directions. Next, the second noving unit 301 is explained below

with reference to Figs. 21.and 23. 10_JThe d ENg _uni OL,..which is a
unit for noving th %%068F8538Pi6§% E%ﬁvé@ﬁﬁgﬂén %%?n?#g-%%%iégl 01 and

the first Vi j 01 [ d . ' [ 1101
al'ong { ReSOTt HOQRAE dF Fct O 5> Has o471 V8’ Sotrten o2 FRoFd Ko two

air cylinders 3021 and 3022, 5 and a conveyance _unit 303 i i S.
enbodiyrren?k.m"?he l@ongéganc%?’uni”flh%(% Ras & iyror}fgf tgﬁi dsek?%fo’%oglotﬁ aird on the
frame 1120, base plate 3032 fitted.to the l.i ders .303 a sl.i der 3033
laid on tRESTYARE 1 6P G TR OF he %P%ﬁ&itj%&f it %‘Hﬁq%@hjanggégrb’%ﬁg f or
sliding an air 20 cylinder 3022, where the base plate 3032 is fixed to the
drive gec?@%npéﬁzgoéértheF?l§héoFﬁgﬁﬁnﬁénBEFleigjbftfﬂ%sg?ﬁT%?nén 8vice 121

is fitted_ to the base plate 3032, ,
linear motion by the link ball 2034, pushing up the shaft

2035 and the rotating shaft 1237 along the thicknesswise

direction 4Y. As a result, the holding and conveying device

111 connected to the rotating shaft 1237 as described above

10 is moved from a first height position 204 indicated‘by so;id

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.



The air cylinder 3021 serves to nove the conveying and turning device 1101
and the first noving unit 1201 25 between the first board-conveying
conveyor portion 21 115 (corresponding to the first nounting lane JA in the
case where the board conveying device CCis the first connective

conveyance unit CCl, and to the first upting lane JB in the case where
the board conveying device CCis the second 5 connective conveyance unit
CC2), and the second board- conveying conveyor portion 22 or the fourth

boar d- conveying conveyor portion 24 (corresponding to the first bypass |ane

BPA in the case whe he board_ conveying devic i s, the iLrst_.connective
conveyance unit CCl?EF%OPﬁg geégﬁﬁnBQp%Eguiﬁg¥aggcéﬁﬁdiﬁﬂ?hgkgaééu&ﬁ%re t he
board conyeyi.n Lce is _.the second_connective conveyan uni.t. CC2, and
P one. CBYagEnde e arroaPENt: SRar IPhe et How detid ot TP AHE  onse
where t he_board conveyi devi c is the thir nnecti,ve conveyance unit
003) © The i1 LEsT | Raeto8850 15 EErvaRTr ort Huutiht BB vedH e el
board-conve¥in . _conveyor gortion 22 or th fourth,bOﬁrd-con;g%Jgg)conveyor
portion 241T5RH1PRe £Ri r §OBEEFASRBRAVeTPng "6y ARGt i oftP23id-down

(cor espogding to the second mpunting lane Ja in the case where the board
convayi ngdEFFELCEC IS Fﬁésfiﬁgﬁoqﬁﬂﬁ%§Cti9%620355ﬁ9€§%hc@aﬁni%l%ﬁﬂfxﬁo t he
second nmounting |ane Jb in the_ case where the board conveying device CCis
t he seconf2rEbRfebifveiddhtsyadce whith ce)eThBohi FoRVR Y naEr B522ned fitted

to the slider 3033 so as to be novable by air
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



cylinder 3021. 25 Operation of the second noving unit 301 116 constructed as
descri bed above is explained. In the case where the conveying and turning
device 1101 and the first nmoving unit 1201 are arranged in correspondence,
for exanple, to the first board-conveying 5 conveyor portion 21, the air
cylinder 3022 is noved on the slider 30 by driving the air cylinder 3021.
Accordingly, the conveying and turnind' vice 1101 and the first noving
unit 1201 nmounted on the drive section 302 are noved from the arrangenent
position of the first board-conveying 10 conveyor portion 21 to the
arrangenment position of the secqond board-conveyjng conveyor portion 22 or
the fourtACOBBEFRORGHYGYICRY dthveysr - pdldndnds. 138 t Her Ty tafi V@S5G t he
air cylinder 3022, the conveying and turning device 1101 and the first

novi ng unWPeIQOIhSr@OﬁﬁgeGOPVéﬁﬂPﬁedfglﬁﬁrQggéﬁeﬁ?epééFﬁﬂoﬁIHPeFﬁéV§econd
boar d- conveyi ng conveyor portion 22 or_ the fourth board-conveying conveyor
portion 9anveYapeeakpafgEfrent 35| £ ofhef fiEs tt MR tHawr dlavmveyi Af
conveyor portion 23. A so, by operating the air cylinder 3021 and the 20
air cylingee 8682 Whegedithectiantd ev@r &Y Iy tFRV G €¢foi hg, thehsesondeyi ng
and turning device 1101 and the first nmoving wunit 1201 can be noved from

t he arrangerRACtpvei tGavaifandse Upkitr dCB84r d- ohv fieng senarel olopseti on 23

to the arrangenent position of the second board-conveyi ng conveyor
conveying conveyor portion 22 or the fourth board-conveying

conveyor portion 24 (corresponding to 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

10 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

15 serves for movement between the second board-conveying
conveyor portion 22 or the fourth board-conveying conveyor
portion 24, and the third board-conveying conveyor portion
23 (corresponding to the second mounting lane Ja in the case
where the board conveying device CC is the first connective

20 conveyance unit CCl, to the second mounting lane Jb in the
case where the board conveying device CC 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.

25 Operation of the second moving unit 301



25 portion 22 or the fourth board-conveying conveyor portion 117 24, and
further to the arrangenent position of the first board-conveying conveyor
portion 21. Indeed using an air cylinder as the drive section 302 as in
this enbodi nent allows the apparatus 5 manufacturing cost to be reduced,
but, of course, this node is not Iinit%H%ve. A pul se notor or AC servonotor
may be wused as the drive section 302. 't is also possible to adopt a bal
screw structure as the drive section 302, in which case one ball screw wi ||
do. 10 Further, although the description has been made on an exanple in

whi ch the orthogonal direction SY is a ,horiz?ntal direction in this

enbodi menEONFEFUEHRA |41y SRS TP SR ec4fr BERIBUPSini l arly al so with ot her
vertical or inclined directions. is The control section 309 Eerforns
operation control ®vertheidiSATRial WS e téct FORY SV N%he 286NV EeFFRY™End
turning, device 1101, the first noving unit 1201 and the second noving
unit 301 dsvieschtiBédarBolbe fhid Sforeodd peYitorhdl ! caher 8F raveedt he
conveyance operation of the circuit board 2 20 in the board conveying
devi ce CC-asreeserigedebelfow wprratsontef thre bottld beAVEyFrAGVEEPEe CC of
this enbodi ment constructed as described above is explained below. As
showh in Egvepdr phetiorcdilt Bber @l tvatingsy Y conviegeedupnalfBig a
precedi ng-step conveyance path 1212 2S is |oaded into the conveyor rai
portions 4lPdef 3M@3 by driving the 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 portion 21 to the arrangement position of the
second board-conveying conveyor portion 22 or the fourth
board-conveying conveyor portion 24. Further, by driving
the air cylinder 3022, the conveying and turning device
1101 and the first moving unit 1201 are moved from the
15 arrangement position of the second board-conveying conveyor
portion 22 or the fourth board-conveying conveyor 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 board-conveying conveyor portion 23 to the

arrangement position of the second board-conveying conveyor

25 portion 22 or the fourth board-conveying conveyor portion




118 conveying and turning device 1101 prelimnarily arranged at the first
conveyor position 11-1 (corresponding t position |ocated along the first
nounting |lane JA in the case where the board conveying device CCis the
first 5 connective conveyance unit CCl, and to a position |ocated along the
first nounting lane JB in the case mhe&ggéhe board conveying device CCis
t he second connective conveyance unit ). It is noted that in the
conveying and turning device 1101, the contraction rails 1121 are arranged
at the 10 conveyance positions 1122 during | oading and unl oading of the
circuit bgard 2. Ipn c | iance with a board demand_signal. derived_ froma
succeedingéstQEQMéhfé% ERa %La??%ﬂﬂ?WﬁptuBBEFﬁﬁgg- re %&éséonponent
nount i ng apparatus Al ~anong 15 the upstream si de nounti ng apparatus group A
in the caBeardRePBVEKENBoGPAVEBATEDPRG BRVEEe CC is the first connective
conveyance unit CCl, or fromthe uppernost-stream side conponent nounting
appar atus Bl anong {REcapsEfERm aNdelr nBYhiPA§TrappaFraeusr ¥ 8useB Rt he case
where the board 20 conveying device CCis the _second connective conveyance
unit CC2308r fasm the r o debesliopati n eHd¥sse Whére BRR2TBSEE
conveying device CCis the third connective conveyance unit CC3, the
convéyi ngrandfagkurhigodevstet21be redueedd bPutengit ReUBFEho§BAAI ®8FFfect i on
5Y by the second noving unit 25 301 as descri bed above, and thereafter
unl oads the sptcdiimitegive. A pulse motor or AC servomotor 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 description has been 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



board 2 to a pertinent one of the first board-conveying conveyor portion
21, either the second board-conveying conveyor portion 22 or the fourth
boar d- conveyi ng conveyor portion 24, or the third board-conveying conveyor
portion 23. 5 In addition, in the case where the board conveyi ng device CC
is the third connective conveyance unitl , the circuit board 2 is

unl oaded to only one conveyance | ane directed to the refl ow device 904.
Then, for novenent of the conveying and turning 10 device 1101 al ong the
ort hogonal direction 5Y by the second noving unit 301, for exanple, for its

novenent fromthe first conveyQr positi 11-1.10 the, se or
pogition cﬁﬂyﬁyf%%r?%@p%ﬁﬁ?h%g¥§eg95%;§bﬁgonSié?éaaE}%iggggg$ §§g3¥lane
arranged above_or below the first bypass éﬂgg B?A in 15 the cas§omhere t he
board congﬁ?in616§§icéoﬁfﬁygrth80F?¥£ L cohnbct il GREEDARAVEANRE ufift €C, to a
osition |located alon a bypass | ane _arranged ahove por_bel t he second
Byp;s; IaB%SlﬁﬁﬁFiHOF%Eeéa§éE“ﬁbrEh?hglﬁégrg“ VingmH%V| MIEt i"8%¢ he

second connective conveyance unit CC2, and to a position 2Q.|ocated, al ong a
bypass | aR@Sar réife 456vePoR Bel SRR EHE- ML o AFEYERcECT ane di tgdrtsawar d the
refl ow device 904 in the case where the board conveying deviﬁg CCis the
thirf cofPRReFVEVR 0RVBYANRRCYNIALIECHC/hatn@l Fons t%‘és%@'f?/%yi RG2t&fd
turning device 1101 to face the second board-conveyi ng. 25 conveyor portion

22, the f#FeRINEWE NEL LAl NAPTENS loper dBed 12D SsG2ERat'NERE REEgRP2FEvVel is

changed si nul taneously as the . ,
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



second noving unit 301 is operated. On the other hand, for novenent, for
exanple, fromthe first conveyor position 11-1 to the second conveyor
position 11-2 (corresponding to a 5 position |located along the first bypass
| ane BPA in the case where the board conveying device CCis the first
connective conveyance unit CCl, to a ition | ocated al ong the second
bypass | ane BPB in the case where the bodard conveying device CCis the
second connective conveyance unit CC2, and to a 10 position | ocated al ong
one conveyance |ane directed toward the reflow device 904 in the case where
t he board, conveyjn device, CC is the third _connective conyeyance .unit CC3)
t hat aIIBREthﬁ% anﬁ%yPﬁﬁtéﬂanguFﬁﬁﬁgoéegﬁﬁé ?iéiktngﬁi_'Qﬂ¥e%Q%ﬁth
boar d- conveyi ng conveyor portion 24, it is enough t 5 operate only the
second mﬁ?‘%&e%ﬂﬂ B® tb%rgau%Je' of et Heekange he?egqﬂmfe\jhﬁa}rpcg'rﬁ?ntvﬁéﬁlé‘q s no
need for changing the height |evel of the holding and conveyi ng device 111
by oper at FRGVEYRE PPESLCRDYEnPUnFRe 130¥r thuPOREATEPE Y eaRd PF for
exanple, fromthe first conveyor position 1.1-1 to the third 20 conveyor

posi ti on BT D1PRo? ¢ esponthnd-tord Jraidimveydade §OTNPYRG PRETSER0AA-
mounting |lane Ja in the case where the board conveying device CCis the
firs? confecefdétiomvelaneee ¢ase Wirare sk tkoar hESiNYOR N EVdFealéng t he
second nounting lane Jb in the case where the board. conveying 25 device CC
i s the set®ndheonhetrdveonoresasceCeRVeyancy , uphe LEBt uEREn§ld6Wise 121 is

operated, sinmultaneously as the second noving unit 301 is operated, so that
t he hol dilhgas@d2 is unloaded to only one conveyance lane directed to

the reflow device 904.
Then, for movement of the conveying and turning
10 device 1101 along the orthogonal directiop 5Y by the segond
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
15 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
20 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

25 conveyor portion 22, the first moving unit 1201 1is operated



conveyi ng device 111 turned to make the reference end face of the circuit
board 2 adjusted to the nounting apparatus 26. 5 In addition, for execution
of the turning of the holding and conveying device 111, the rai
contracting unit 131 is operated before the start of the turning operation
so that the contraction rails 1121 ar e | aced in the bending position
1123. 10 In this way, while the conveyi%@ and turning device 1101 is being
noved al ong the orthogonal direction 5Y by the second noving unit 301, the
novenent of the holding and conveying device 111 toward the thicknessw se

direction 4Y and the turning.toward the direction 124 around the_axis 15
ar ound th%oa%bétaEQQKﬁﬁﬁﬁq%n%?yggeﬁFo ge5), SHIEHHE 1S nv%@aﬁgg process

tinme can be shortened as conpared with th convthiongg caﬁe. According to
t he boar dS@ePRRVING REEWRES GO bf 1§ hPRET &riodi nBht ~GsCEBEEr BBS/a%%e, by
virtue of the provision 20 of the conveying and turningpdevlce i%O%, t he
first noviPGETRRE, 1297 erfdRife SeFhdhRovildg tuscRv8aer PPSHhELBRes -~

i npl ementable to nove the circuit board 2 along any one of the its

t hi cknesstp séh@i rertarsh gynVeReroRIFdddra HiT2ct(CORTeSPORAARENE Ui Pect i on
124 around the axis. Also, even in the 25 case where a_plurality of |ines of
convéyancecphtten aracalz® mrlevidddie Hyinditr byeage ﬂﬁ@epﬁggiépoﬁthcﬁﬁé
conveying and turning device 1101, the first noving unit 1201 and the
second nowhexe ublie Bodrdi cobeevies depl eanedt abfethe Edn§Eyconnective

conveyance unit CC1, ﬁo 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 locéted 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




the circuit board 2 to their respective conveyance paths 5 with a one-device
constitution. Further, the attribute that the constitution can be

i npl enented by one device allows the installation space of the board
conveying device to be remarkably reduced as conpared with the conventi onal
case. Further, the provision of the rail contracting 10 unit 131 in the
conveyi ng and turning device 1101 makegd 2ilt possi bl e to reduce the space
involved in the turning of the holding and conveying device 111. This
contributes to space saving of the board conveying device as well as to the
prevention of interference with other devices adjacent to 15 the conveying

and turni RBTEEYY ceevier B&l wed |oPefatkr SIHPIGFEERUSAY efe tE6NTESPRE and
turning device 1101, the first noving unit 1201 and _the second noving unit
301 eit heRodel@gerntitdl | W d6queRerarey, andP sFhaf t dfdoudPydind aP86 becomes
i npl enentable to convey the 20 circuit board 2 to ang arbitrary conveyance
position 6ORVeYingfedevesanpleé, tusper- SPagakenridee | FRERTSRGE | 80Rr £8€8ge one
line, as well as to nove the circuit board 2 for a direction change.
Ther ef or epft blee cohweydhdwandbessiivisredc4n bBe BRABREERSJ2RR2EBRPAr<€®- wi th
t he conventional case. 25 Furthernore, it is also possible to simultaneously
perférm 128 adwipiomprionperetittnn @it thle tthenfiogr odpéhat heAsisf e8Re board
conveyi ng operation and the turning operation in the conveying and turning
devi ce llOdpvehengrodavgoepetali onther reid f costraovimg wimiit 1201 and t he
novi ng operation in the
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 conveying_ 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 orthogonal direction

5Y and the direction 124 around the axis. Also, even in the

25 case where a plurality of lines of conveyance paths are




5 second noving unit 301. Therefore, the conveyance process tine can be
shortened as conpared with the conventional case. Furthernore, although the
board conveying device CC in the above-described enbodi nent is equi pped with
the conveying and turning device 1101, the first noving unit 10 1201 and

t he second noving unit 301, it is also_allowable to make up a board
conveyi ng devi ce equi pped with only thézzholding and conveyi ng device 111
and the rail contracting unit 131. For exanple, a board conveying device
equi pped wth only the holding and conveyi ng device 111 and the rail 15
contracting unit 131 can be adopted for the so-called | oader and un| oader
whi ch ar ePppovdiged PH tHatee eHte nBYRVILAGON appardtUsCRBY BELREr #Pche

| oadi ng and the unl oading, respectively, of circuit boards to and from an
X-Y tabl etunpiadl elevidcg- B Y- Gheeciins pevpeaidiveditar 1€61leart ofthér. 20
Thus, with the adoption of such a board conveying device equipped with the
rai | contsacongdgmaming18nitoBOiihe Itoaeeronemdlmpengi ol , tEhEOMFEY | engt h
in the conveyor rail portions 112 can be reduced by operating the rai
contract i hgeuniitrcli3t flovatde2ntheenthelof ndspext¥veabteanveyRsce h@atks and
Y-directions, so that interference with the X-Y 124 table can be avoi ded,

al | o%i ng whehnevaidedeainme afnstituttiapl.e tfurtbeesnsthedatEgiblige, thatt he
board conveying device CC of the above-described enbodi nent, the first
novi ng unthe 126dstbvesi orb dare Heolidipigrend eclobyepnagddeiceealldwal the in t he

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



t hi cknesswi se direction 4Y. However, it is also possible to provide a
constitution that the conveying and turning device 1101 with the turning
device 121 included as well is nmoved in the thicknesswi se direction 4Y as
shown in Fig. 27. 10 As described in detail above, according to the board
conveying device of the present invention, which includes the holding and
conveying device and the rail contracting unit, the overall |length of the
conveyor rail portions is contracted by the rail contracting unit, so that
is the installation space of the board conveying device can be 20 reduced as
conpared with the conventional case. Further, . the prevention o

i nterferend® Wit H'Ye i CRST A} Aeenf o quileph?‘uolffiluﬁg dﬁ??d:agtolnqpesyi ?1% §6%i ce can

be fulfilled by the rail contracting unit. Further, when the con i ng and
£ ; 5

turni ng deYFER CRAVERGPYhEPERRRIAG 8¢ &S SSHroideP -1 hol g and
conveying device is turned by the turning_device, the overall| . length of the
convegorg?%?Veﬁﬁ?QiB%g F§r86ﬁ9r§@Wé&e GQ%PhquﬁImQXﬁﬁ?aeP?ﬁ@Lhﬂ?tgnso t hat

t he space invalved in 2S the turning of the hol ding and conveyi ng Hevice can
be 125 rethRedirTheleVore, Wphé ilrdtlalanst it JpREEDFOPREEBHAR dicoifeyi ng
device can be reduced as conpared with the conventional case. Also, with
the ¥irstSHPRGgRahiRd f UpthesOgrovi HetteforehetRpeFabvenaBFecBRPFEEFI ng t he

overall length of the ,
time can be shortened as compared with the conventional case.

Furthermore, although the board conveying device

CC in the above-described embodiment is equipped with the
conveying and turning device 1101, the first moving unit

10 1201 and the second moving unit 301, it 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




conveyor

rail portions by the rail contracting unit and the operati

nmoving the circuit board in its thicknessw se direction can be perf
si mul t aneously. Therefore, even in the case where a plurality of co

pat hs for

devi ce can be disposed so as to «corre

Thus, whi
process t

on of
or ned
nveyance

10 conveying circuit boards are disposed at different positions
along the circuit-board thicknessw se ggrection, the conveying and turning

dnd to each of the conveyanc
| e space saving is fulfilled, the circuit-board conveyance
ime can , be reduced as conpared with the conventional cas

Furthernore, with the second nnvigﬁlunjt p%gvided it becones %EEL
c [

to perfor

Fibhe CaPnitRy GY8rEEFon YO cFPEUITO BT ARRIENES

e paths.
15

e.

nent abl e
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operation in the 20 thicknesswi se direction while noving the circuit board
in the ofdhbyoralbigEdtissh. Therefore, even in the case where a p
of conveyance paths are arrayed on the sane plane and noreover _th

conveyance paths arBusFheiget athedPrpEfe ONYESTI% IR A G-t het the
circuit-board thicknesswi se 25 direction, the conveying and turnig_%S

can be di
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Thus, while space saving is fulfilled, the circuit-board conveyanc
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Furt hernore, since the conveying and turning
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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.

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
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.

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

the turning of the holding and conveying device can be

lurality

devi ce
pat hs.
e



device, the first noving unit and the second noving unit are provided in a
one-unit device, the installation work for the board conveying device
beconmes sinpler, as conpared with the conventional case where those units
are provided in a 10 plurality of devices. Also, with the provision of the
control unit for performng the operathgg control of the conveying and
turning device, the first noving unit and the second noving unit, it
beconmes achievable to inplenent the distributive conveyance of circuit
boards for a plurality of 15 lines of conveyance paths with a m ni num

instal lation space nd with a short, process.time, Fig. 19

struct ur eFBFUE 'conf?%¥g%%%%ﬁi%Eeoﬁjgﬁgﬁ'aeéf?bnf%a%%nﬁénéﬁggﬁ%ﬁ% gd board

production |ine, of the conponent nounti system of the .20 secon

enbodi menfOR &Y EROWIF - F5 . Card, QQMaﬁﬁéﬁﬁﬁgr @i t CPBEGASSY W%%é ng&ﬁting

appar at us grqég A, the control unit 1000B of the nounting apparatus group

B, the fiFeRV¥ohher?t ve*STonveyance unit CCl, the second connective

conveyance unit 25 CC2, the third connective conv ce.unit CC3,, the first
PG AP hE

127 bypass | ane BPARARE t et etthd Hyifady i dife 6nﬁ§8¥&8e909ether.
the. fount Fhy SERFAAR:  97grGeptieC poWer SdpppyoroLthe T dual “Bomponent
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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




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 perforned individually independently.
Wth the above constitution, board size information for the width

adj ustment in each connective conveya ce unit CC can be outputted fromthe
control unit 1000A of the nounting apgaratus group A and the control 15
unit 1000B of the nounting apparatus group B to the first connective
conveyance unit CCO, the second connective conveyance unit CC2 and the
third connective conveyance un

t . Il n_each_nounting_appar at roup, the
width adffsffehf FRTFREPPBRAIE? E?%Bprpﬁbﬁgnﬁl?y?ﬂSeuﬁ?gggér 5758 and t he
bypass conveyance path BP can be auto icall performed _according to the
i nf or mat i BAL{Rom IHFECoNERBEIuni ¥S N%?lééx‘rzh?éaccotrkb? ng 6 Bolga

af orenentioned constitution, the first connective conveyance. i% Cd can
25 drive EPRVEYRRES aRHCSRTDNEIHY GRS £BnVEFARte @hi CSmBRPiS nHl¥88 BB2 by
obt ai ni ng board detection information fromthe apparatuses |ocated on the
downst r eafiPBVeRCbPNEheCdtfar d conveyance direction, or, for exanple, the
first, second and third bypass conveyance units BP|, BP2 and BP3 and the 5
conpbnent mounting BppaReri®ess Al SHAEE Al FRE oc8PRUCHHY hellHppdriddfIst r eam

side and the downstream side of the nounting apparatus group A or
out put ti ngewidei vehei fiedt awpiving 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




el ectric power to the first and second bypass conveyance units BPl and BP2
for the driving of the first and second 10 bypass conveyance units BP1 and
BP2. As one exanple, in the second enbodi nent, the first connective
conveyance unit CCl obtains the board detection information indirectly via
the first, second and third bypass con%?ﬁance units BP1, BP2 and BP3, not
directly fromthe second connective 15 nveyance unit CC2. However, the
board detection information nay be obtained directly fromthe second
connective conveyance unit CC2. Mreover, with the aforenmentioned

constitution, the second connective conveyance unit can ﬁrive the 20
third and¥Bafenh bipassBROnvEYancElEini £8C andPBPE g§§88tap Png2b6ar d

detection information fromthe apparatuses |ocated on the downstream side
of the boapEnesh¢eyaPEeth@rrection, or, for exanple, the fourth, fifth and
sixth bypass conveyance units BP4, BP5 and BP6 and the conpanent 25
nount i ng” appar at use$OBROBRE/ Bl IPPWRAt ecF P tthe (Sper MBSt 129d4ViddAlsi de and
the downstream side of the nounting apparatus group B and the apgaratuses
| ocat ed ofFCRPenelypsmosiihisiddeapparhbupear @ fcobey B GiecBPBAL2BES f or
exanpl e, the third bypass conveyance unit BP3 and the 5 conponent nounting
appa? at us@sowp | Aantdorer| suppated cortitshel ndippedist coTpeReR S| BeunhtNghe
downstream side of the nmounting apparatus group A or outputting a drive
si gnal angbpatattsés pdwehne tmonheindi appaypiss goboveyBnceovart SBP8lEnd
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



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 aforementioned constitution, the third connective conveyance unit
CC3 obtains board detection information fromthe fourth through sixth
bypass is conveyance units BP4 through;BR6, the conponent nounting

apparatus Al'!l | ocated on the downnost-stream side of the nounting
apparatus group A and the conponent nounting apparatuses Bllll and Bl

| ocated on the downnost-stream side and the upstream side of the nounting

apparatus%gﬁog%bonenalﬂg ﬁ{e%% &g | betk %%1%£anﬁh?orhg%igﬂer@EBﬁnstﬁE all or

part of t |ng apparatuses of nDunt|ng appar at us group

A all t f th
apgara?Lsgéé%ﬁ% %§%$e%§§a £ pped g%thggwﬁQPP%££U%§%_ foEheymupbipg

ypass conveyance unit BP relevant to

the 130 driven connective conveyance, ni t nb h
first conﬂ%%Y?¥%n%%n§é§§ﬁEéanlt ér eﬁg&lg%%onghggﬁﬁg§¥?¥eSgghégggniee

unit CC2 or _the. thi co t
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control unit 1000Al of the

uppermost-stream side and the downstream side of the

mounting apparatus group A or outputting a drive signal and

electric power to the first and second bypass conveyance

units BP1 and BP2 for the driving of the first and second

10 bypass 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-



10 conponent nounting apparatus Al, a control unit 1000AlIl of the nounting
apparatus group All and a control unit 1000AlIIl of the nounting apparatus
group Alll. Mreover, the control unit 1000B of the nounting apparatus
group Bis connected to a control unit 1000BlI of the component 15 nounting
apparatus Bl, a control unit 1000BIl of the nounting apparatus group BI

and a control unit 1000BIIl of the nnﬁﬁ%%ng apparatus group Blll. The
control unit of each conponent nmounting apparatus has a relation of
connection to the drive devices 20 and sensors as shown in Fig. 5 and
controls the conponent nounting operations described in connection with, for

exanpl e, FhESRR sEidRbodRfentl®| t IPYNEETEEMnofddet haf t hE | BRYES ™A and
11A correspond to the | oader L (LA1, LA2, LA3, Lal, La2, Lai, LB1l, LB2,
LB3, Lbl, 28PBeratis), JFAEr 258 plaenente c GRRARICE Wi t C el eshd °P1B t86r r espond
to the Y 131 table T (TAl, TA2, TA3, Tal, Ta2, Ta3, TB1l, TB2, TB3, Tbl
Tbh2, Tb3)uPahdetRe sfiidestotinltbgddroard ofortieygredndideddddr QO cdPfesponds
to the unloader U (UA1, UA2, UA3, Ual, Ua2, Ua3, UBl, UB2, UB3, Ubl, Ub2,
Ub3). 5 Theahpist commeditiirg cdiypegancecnreyacce iwnipr FAdednd t Fh& board
detection sensor DCl for detecting the presence or absence of the board 2
and & not cpmMiehbr mogphchgoapprsirptuseat AL \ardt iA]hy bopatedobncéimgeyance
belts for board conveyance in the first connective conveyance 10 unit M
The boar dupsebebAg-sbneeyedswben &¢hé bbhed dowsstream 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 aforementioned 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



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
is provided with a board detection sensor DC2 for detecting 15 the
presence or absence of the board 2 and a notor MC2 for synchronously
rotatively driving a pair of conveyancgtgﬁlts for board conveyance in the
second connective conveyance unit CC2. e board is being conveyed when the
board 2 is detected by the board detection sensor DC2, and the board 20
can be conveyed when the board 2 is not detected. The third connective
conveyancgrunit CC3 is tgrovided w th a board ggtectioqbsen or_DC3.for

det ect i ngCrERE pr ESBARET bYE afsBhEY HCF héTHdar H°2 Gl & Totor- W3 for
synchronousl y rotatively driving a pair of conveyance belts .25 for_bhoard
conveyanc@ti lpﬁé'@ﬁ?ré¥ﬁéﬁné3F? veraRdEYEs eud#%l%xéinThgrb&5$ﬂ i's
bei ng conveyed when the hoard 2 is detected,by thg board ggﬁection ensor
DC3, and BRECBSar FONE&KT ¥ Sc oIV 3Heh t HB1hoaFG22 i ¥ not et &¢téd The
first through third bypass conveyance units 5 BP1, BP2 and BP3 t hat
const i t ut EORRECELVSt IRRAVEIATIGheUBPA Gre pRovi d68 IR Do&sd eSS on
sensors DPAl, DPA2 and DPA3 for detecting the presence or absence of the
boar @ 2 WhEhnolEFREAPALS MPA2 DARESVPABARSr CEPN&IF IPRESP TRt AHHNE
driving a pair of conveyance belts for board conveyance in 10 the first
bypass | anegBPA. tPhehbypase eénibpafEéd viAdt OBPthEsCPRAPRNSSAr ASdAdSy state
when the board 2 is detected by
apparatus.
The control unit 1000A of the mounting apparatus
group A is connected to a control unit 1000AI of the
10 component mounting apparatus AI, a control unit 1000AII of
the mounting apparatus group AII and a control 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 1A and 11A correspond to the loader 1L (LAl, LAZ,
LA3, Lal, La2, La3, LB1l, 1B2, LB3, Lbl, LbZ, Lb3), the

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




t he 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 | ocated on tq§lupstrean1side of the bypass
conveyance unit BP or to the connectivé "conveyance unit CC. Wien the third
bypass conveyance unit 20 BP3 is in the board standby state, a "board
unloading awaiting signal™ is outputted to the second connective

it d th [ T t h sixth
bypast corfityanbe TR (o - apa 128pS ANa  BRG /L N cobt (U1 | RE° SctBRG bypass
| BPB _ 25 [ ith b dd t] DPB1, B2 d 133
DPBs o Bebecld iy CHE pr a8 ohbes br PAbEIEE. b The Roat 82 AL ROLoTs MPBL,

MPB2 and MPB3 for synchronously rotatively rivi a pair of. conveyance
bel ts forhoa?Hr eSPRRYANE. FAS Pﬁg°§Q€6nH'd gs et%g%.lgﬁ%'b Pass
conveyance unit BP 5 is in the board standby state when the board 2 is

det ect ed Uy t¥Rl bdBa d&tdct Vol serdor'@®HPB1, DPB2 and DPB3, and the

bypass conveyance unit BP is in the board awaiting state L when Lhe.board 2

is not detected. THE Dy pakES tonceyRecel Veini EOBIEYHRES hadtthe boar d*det ecti on

sensor DPB by which 10 the board 2 is not detected_outputs the "board denmand
si gnal " terahides passhcdnviegand e deHeCtBPY RRIRF oRCLheOupltFeah ¥ de of

t he bypass conveyance unit BP or to the
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 é motor MC3 for
synchronously rotatively driving a pair of conveyance belts

25 for board conveyance in the third connective conveyance



connective conveyance unit CC. When the sixth bypass conveyance unit BP6 is
in the board standby state, the 15 "board unloading awaiting signal" is
outputted to the third connective conveyance unit CC3 | ocated on the
downstream side. Moreover, the peculiar portion of the conponent nounting
system of the second enbodi nent in thelﬁgntrol 20 unit 1000 of each
conponent nounting 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 conponent nounting apparatus is connected to the |oader L, the

Y-table T, the_unloader and the nenory MEM anpd.the 25 driving.,of _the
| oader L, UFhe &t abl gﬁ? gﬁ&r hé SR Ete X VEYE S A Do ‘iz:‘b%??%ﬁgdzwst he
control unit 1000 on the bhasis of _the program an ata stored in_the nmenory
VEM ' The FBSBEFSR PE proyitteat dn 1975 ool dCGBFREL PorT- SENboriBLPPBFC
detecting the presence or absence of the., 5 board 2 and notor M. for
synchr onofdhyPe of RYS¥EY WreVi hye LpaFd %flﬁo%QEy%%E%cB%gts for the board
conveyance of the |oader L. The loader L is in the board standby. state when
the board 2 is detetredIByStheFRa debeedi BWPESAsFOMICYanl HhétFoader L
is in the board amaiting state when the 10 board 2 is not detected. The

cont Pol uRPt, 1BBRDARNAr BEROGDALI constddokel (ther HHotUBIPR2390b8R¢ BFA10008I | |
of the component nounting apparatus that has the |loader L in the board
awai ti ng atat previpgeds wiﬁg‘l "board deresdiongnegmsqls DPAL, DPAZ and

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



the unit or device |ocated on the upstream side of the 15 | oader L, or for
exanpl e, the connective conveyance unit CC or the unloader U Wen the

unl oader U receives the "board demand signal"” and the unl oader U is naking
the board 2 stand by, the board 2 in the standby state is unl oaded toward
the | oader L. Wen the connective convegance unit 20 CC receives the "board
demand signal", a board distributing operation described |ater is
performed. The Y-table T is provided with a board detection sensor DT for
detecting the presence or absence of the board 2 and a notor MI for

synchr onoyshy Egtatiovely dul 0o ;2 &.0al 1o of Jpopueyange el tsoLon she board

conveyance 0 etected y the board

detecti on 1%&%&0?5 MEBE, WPl & d fofaé “fc?r CQ}ZH?&?P@%I P gpyntbpgestat g o

i medi at et ore or after conponen nount I time, when-t
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state, a%%ggggngggggyance 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



15 demand signal" is outputted to the |loader L |ocated on the upstream side
of the Y-table T by the control unit 1000AI or 1000AIl or 1000AIIl or

1000BI or 1000BIl or 1000BIIl of the conponent nounting apparatus that has
the Y-table T in the board awaiting state. Wien the | oader L receives the
20 "board demand signal" and the |oadersly is making the board 2 stand by,
the board 2 in the standby state is unloaded toward the Y-table T. Wen the
| oader L is in the board awaiting state too, a "Y-table and | oader with no
board signal™ is outputted to the connective conveyance unit CC 25 |ocated

on the upsipeam side.8f kheploader donddd tha winl gades, Uhs Bagyidgd with a

board det éction “sensor r detecting the presence or ence o

conveyancE BoPESSFER Tha BREF - conatysheb o (rha: & il oader U vhen (1

conveyanc rd~conveyance unl'6ader U. \Wen the

the board  auei t1ng Stat8a9and & “bohrt U Sading Al 0ihg SroRaors
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awaiting state. Onl
d loader L. yThe 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

1bOOAII og 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



when the Y-table T receives the board unl oadi ng enable signal and the
conponent nounting operation is conpleted, the nounted board 2d is unl oaded
fromthe Y-table T toward the unloader U 20 Information of various data
and prograns necessary for the board distributing operation, the conponent
nmounting operation and so on can be stgred in the menory MEM For exanpl e,
when the "board demand signal", the "Y-table and | oader with no board
signal", the "board 25 unl oading awaiting signal" and a "board unl oadi ng
awai ting 137 production stop signal” are sinultaneously outputted from two

the'si gnal SCSPHE t e 1 nfBiat PR G THS Zorder SSFeSITESr Y o unfeadrng of |
by the  GBETSTBIor SHE Foufting BRool SeCThe sorbondit RountFag System of
Fol | one. HORFITSY GEREA , Ohf AP GUGt B ngotRecoutt i 1o o « REEEPRERE t hr ough
oper at | oM GHAE e comPneiLS nbHEr ngREFSr i PP R Be SCECE net 1 1t debal| . The
first connectjve conve¥ance unif Cd ian Bégmggrf rmthe board distributing

operati orPTV RS Her &RPo M g Ae haf anted n TR T hP Rpparst us

roup A and the
J P of this Y~-table T, the already mounted board on the Y-table

T cannot be unloaded toward the unloader U located on the
downstream side. The unmounted board 2c cannot be fed onto
the Y-table T, and the mounting operation is stopped.
10 Consequently, the "board unloading awaiting 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.




nount i ng apparatus group B by awaiting the "board demand signal" outputted
fromthe first nmounting |ane JA, the second nounting |lane Ja and the first
bypass | ane BPA when 20 there is no board and conveying a board to the | ane
on the basis of the "board demand signal” issued fromthe |ane. For
exanple, in the case where sane conponggt-nnunted boards are produced in
the nmounting apparatus group A and th ﬁnunting apparatus group B and the
conmponent - nount ed 25 board production efficiency of the nounting apparatus
group 138 B is higher than the conmponent-nounted board production
efficiency of the nnunting@;pparatus group A, by conveyin the board to be
nmounted (i.e., the Prardnbeader EohHoredtdadurit Fhgy ?%afaedﬁﬁﬁﬁF?ﬁB
apparatus group B by priority 5 with respect to the nmounting apparatus group
A by neanse®$ort ¥ ffest dereddNanEhePATresHER dOodi stPFBUEF Ny lopeh&tion in
consi deration of the bal ance between the nounting apparatus group A and the
nmount i ng bpaed a? BN Graupe B &MU bECT peYReR Feo R F bih ¥Pea viBapsi AE1BERT
production efficiency. 10 Mdreover,. in the case where different
conponentanpahtedf boavdyance peddacderi rheheamitht¢onyeyaeatas §h6up A and
t he nounting apparatus group B and a conponent-nmounted board production
timeSin theloaderi Hg appheat tshegrbaprd s isholat@ctdsanbyhéhe board
conmponent - nount ed board production tinme in 15 the nounting apparatus group
A, by condeyengidme smarar t ®U,be tieunted ordetrhe Unodst | Ay appar apasrgroup B
by priority wth respect to the nounting apparatus group A by neans of
awaliting 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 is in the board awailting state, and a board
unloading enable signal is outputted to the Y-table T
loéated 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




the first bypass | ane BPA, a board distributing operation in consideration
of the bal ance between the nounting 20 apparatus group A and the nounting
apparatus group B can be perforned fromthe viewpoint of production
-efficiency. The second connective conveyance unit CC2 can performthe board
di stributing operation in consideratioq:ypf "board unl oadi ng awai ti ng" and
"board conveyance 25 request" by awaiting the "board demand signal”
outputted 139 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 lape on the basis of the "board demand signal.'. issuyed fromthe
| ane. ThePHRABGRLRE B %%g?%920ﬁ68yéﬂﬂ{ CAR e Yot © QﬁF??$s#%8Flsecond
nounting | ane JA or J? or the first b Ea s | ane BPA of the.firs% mount i ng
appar at ust§Pofip BOh§ L8RESf LPsEAE nﬁ@@% GE1¥ENTRYRR¥B GRI FRECL. “Thé S
unmount ed board 2c conveyed to any one of the first_or second 10 untin

| ane JA o?cgﬁpéﬁb%ﬁetpiF§PrﬁoGHﬁ|%§%ﬂﬁﬁﬁwﬁQ% t%ﬁoh%f%Fm%tk%BjS%t&g%to thg

conmponent nounting operation in _the front-side_nmounting unjts A, A2 and A3
or the re@Fdesi@é RBbAFLRY ORI ¥8lapding aAdthe fRERelBofPbAReAt SABANt i ng
apparatuses Al, Al and Alll of the nmounting apparatus 15 group A, The

unmoiint edtheardl I kvnadifed ingorRatippst Pebypasr st BPASY dohveéded as it

is to the second connective conveyance unit CC2 wi thout undergoing any
operator or the mounting program.

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




conponent nounting operation. It is also possible to make the board stand
by in the standby positions of the bypass 20 conveyance units BPl, BP2 and
BP3 of the bypass | ane BPA of the conponent nounting apparatuses Al, All
and Alll of the nounting apparatus group A, which constitutes the first
bypass | ane BPA as the occasi on demandg.zgThe unnmounted board 2c fromthe
first bypass | ane BPA is conveyed to the 25 first or second nounting |ane JB
or Jb of the nmounting 140 apparatus group B by the second connective
conveyance unit CC2. The nounted board 2d fromthe first or second

ToUNt LN kans, A ghoda ol NenIOUOLLD0,RPAE SLuS.AT QR | 5o dBRaYered o the

second bypass | an he secon connective conveyance unit CC2. The

of 1 he nott %%YE%%? & §é@ﬂ%zgﬁﬂ%%t§9%?ra%%r§%§g VAL AT BPCEPRY S ERE Boarc
. d I f
[he. thr oo RonMEYEREEC! Afag B THo 11 8c” andle CoRt Hott  ng° BRACLTB and Jb

and the secong.bg ass lane BPB aof the fron%-side and rear.-side nognting
uni ts B3 BAYTH3 8f he" #hi FYEEShentP #bd F?n&rgﬁﬁbr%tuéprFﬁog the

rount L9, BT LASOEOLR B S SRCALSE NN B D NP BRER L 02°
init b3 [T GLAGE BVPRASanGIE of PRB0RAE o R B nEPREeoAEE
" 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
boards 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



mounting | ane Jb. Therefore, the board is required to be 20 set back to the
original reference phase by being turned at 25 an angle of 180 on the third
connective conveyance unit CC3 after being unl oaded. However, when not
turned at an angle of 180 in being | oaded into the second nounting | ane
Jb, there is no need for taking the abgwe action. The followi ng wll
descri be an exanple in which 141 sane conponent-nounted boards 2 are
produced in each of the first nounting | ane JA of the nounting apparatus
group A, the second nmounting | ane Ja of the nmounting apparatus group A

he fi ' . JB of. th [ h
Second moBhETng Fard LT o0 ENE NouN R U Sapparat Tie o7 uRe ThEar Tt e

el ectroni ¢, conponent - nount ed, board .prod ion lLin e conpec
conveyancgbuﬁgg %M??F%P%ogyaasﬁu}ﬁqﬁﬁﬁﬁéoﬁhsg gﬁﬁ%% fﬁQFﬁg.E?%%ghd Fig.
22 is arranged 10 between the nti apparat us group and the _caonnective
conveyanc@? ranQﬁ§%EW?oﬁnﬁb?$%§gggrdB%?sﬁFPﬁht?ﬂgqu eggf%gn ?ortéﬁloading
in a distnibutina manner .t he_hoards rgceived féOﬁ]the board received from
any one of PPREdt ApBand| aheRadr FEEBPFedTPRoREhe®B§pass | ane into either of
the 15 lanes or the integrating operatiqgn for unloading in_ an _integrating
mannér the board reE%?v%HmPPBﬁ?Qngoéﬁg oF ﬂﬁeCQQﬁ%%?$aﬁ%sa?8mﬁP8 Bhe

downstream |l ane. In order to provide a |ljne balance of electronig
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



conponent - nount ed board production line, the boards 2b 20 |oaded into the
second nounting | anes Ja and Jb are turned at an angle of 180, thereafter
subj ected to board | oading, turned at an angle of 180 and thereafter
subjected to board unloading. By so doing, quite the same conponent
nounting operation can be performed byiquite the same 25 production program
as those of the first nmounting | anes JA 142 and JB even by the second
nounting | anes Ja and Jb, and the nanagenent of the production process tine
can be easily managed in unity. The fundamental conponent nounti ng

operati onzgharsttfi §relgchr oY ORI -danis edi boasenpe pdieti onilti ne is
as follows. As indicated by the conveyance routes (1) and (2) in Fig. is,

the unmoupted boaryl 2¢,,0m+Wai chogehdesqi serdii ndred B ridte pri Nkeeo9@0 i s
unl oaded to the first 10 nounting | ane JA or the second nounting | ane Ja of

the nDunﬁ-@Htfﬂ&aiéﬁQSJﬂrQPPJé‘Hfatﬁ@?m&ﬁﬁ§ln§°8?§§khﬂ@s §epvgyance unit
CCl, and the conponent nounting operation is perforned by the front-side

mount i ng Wpit : A hat h - 5§ Mo Y | URK] bcoad and a3
as shown ?ﬁ §Y§£ fggaﬁgg%igéc%4g A§y§§g%ca%%ﬁeby themggnveﬁingecfoﬁies (4)

and ¢S) iQogﬂgégiig,C%@g?ggHgéegnpgaé@Z2d of which the nounting has been

conpleted i'n ron nounting units Al, A2 and A3 or the rear-side

?gagﬁgng unit al, ag . and A3;of I e MOUL | G ARRARIHS WG RUP A3l S YRl oaded
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




20 the second connective conveyance unit CC2 | ocated on the downstream side
of the nounting apparatus group A. In the second connective conveyance unit
CC2, the nounted board,2d is unloaded toward the rear-side nounting unit of
the nounting apparatus group B, or, for exanple, the reflow 2S device 904
via the second bypass | ane BPB while bgkﬂg 143 distributed into the second
bypass | ane BPB of the nounting appar s group B, as indicated by a
conveyance route (10) in Fig. 17. In Fig. 10, Figs. 14 through 16 and Fig.
18, the board obtained after the unloading of the unnounted 5 board 2c
toward the first nounting | ane JA or the second . mounting |ane .S denoted
by 2a or QBmeCﬁOFHQHSPﬁé%OH858§ Q@arﬂa 2a?§8 8§ogu88ﬁvé§aﬁgg% P%ﬁgge(3) in
Fig. 15, the unmounted board 2c on _which solder is printed by the._p
900 i s di SEFFBUFOENGIES Fthed i PEt tHPp RN ENY Hrathe HHGHPI Ay
appar at us group A via the first connective conveyance unit M and conveyed
to the se&BRISE6ARECTPYRtABAVEFRACEAUALL CRE2IBYLGAPIoPPPRES S S %Y pass
| ane BPA. In the second connective conveyance unit CC2, the unnmounted board
2c is unl Baddda oRArdtt Meoursing stanpund nyl | A6 JRWITIME $8BGTE TWSunt i ng
| ane Jb of the nounting apparatus group B, and the conponent nounting
oper &t i ongirsuper fPoramd bhet fechrentiaitel MburERAgIBnials B T™BIdRGIB3 or
the rear-side nmounting units bl, b2 and b3 as shown in Fig. 10. As
i ndi cat edabpathéusongeganse B outfes 2@ (BLegtdopiyr i AROEPENeRs ~MONE t86unt ed
board 2d of which the

board production line.

ri nter

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



nmounting has been conpleted in the front-side nounting

or the rear-side nounting unit bl, b2 and b3 of the nounting apparatus

group B is unl oaded toward

and (9)

mount i ng Fae IE 07 T RE SEoRCABnFr AG A Bot S denat o by a ar 2b.
Lhe thi Td connective conveyance ynld, GESL e, 10 fhoard.2b wol gaded o rom the

untrng |ane” Jb of the nmounting

5in Fig. 17. In Fig. 10 and Figs. 15 through 18, the board

second nount i s denoted by 2a or

secon

appar at us grouEgB. and.t he second bypass | ane BPB is | oaded into the

rear-side

TEhBH

In the 144
i s unl oaded
nounti ng apparatus group B, or,
the refl ow device 904, as indicated by conveyance routes (8)

2b.

units Bl, B2 and B3

the third connective conveyance unit CC3 | ocated
on the 25 downstream si de of the nounting apparatus group B.
third connective conveyance unit CC3, tjhye nounted board 2d

toward the rear-side nmounting unit of the
for exanpl e,

In

i hg BRittY or, for exanple, the reflow device 904. The board

2b unl oaded fromthe second nmounting 15 |ane Jb of .the i appar at us
group B in the thirﬁhecgﬁﬁgéﬁﬁ95a&oﬁﬁg§§ﬁggl nt uaéﬁagé @%%ﬁégpg? g% angl e
of 180 on the third connective cqnveyance unit and . thereafter. | oaded
i nto°t he FRaf- §1-86CHBOAEI FETBRTED WQQQWﬁﬁd-g%&ﬁﬁfg?r?ﬂ%cF%??oﬁﬁaévﬁge 904.

20 For exanpl e

in order to continue the production in the nounting

appar at us2gr 68p18"dhi | e a procedural change

10

15

20

25

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
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
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
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

device 904 via the second bypass lane BPB while being



for board nodel change, the repl enishment of the conmponents in short supply
and so on are perforned, the first and second bypass conveyance units BPl
and BP2 of the first 25 bypass | ane BPA perform operation control in the
first 145 connective conveyance unit CCO, and the third bypass conveyance
unit BP3 perforns operation control initsse second connective conveyance
unit CC2. Moreover, power supply is perforned fromthe first connective
conveyance 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 | anesBPfveadla benpperated-e¥88 Whgastheanel epkr oni engofpaAentgnount i ng
apparatuses Al, Al and Alll of the nounting apparatus group A are all off.

10 By end&}?‘%a£9€u§’0 FJupOBYeYaNGe ARG oy by ddigve gonnectbyeeCcqnYyance
unit CCwthin the lN'ne process tinme of the electronic conponent-nounted

board productigon kkne | .y t SS i h t1 t hgat needs
oy k18 hb #Atfiegbpgghpf@ ges 1k 78 Rhghhe opsiat kog. thet

the |ongest me out o t1ons of 'the conmponent 15 nounting

appar atuses, LHE.r | BLEL000 and dheche! Low daice o904y AsexemRiLLied here

by the process tine nl oadi n t he nounte romthe refl ow

devi ge 9 4O§Pa°9gh dhkrd %A@W;g&geeg@tuﬁgig%apl?fggcwrarefe‘ﬂé:i encyngan be

prevente rom bei ng reduced roug nveyance operation. 20 The
poard o SHEUBLAGDLBOP A" AR APR 41007 ob0 the comnective canveyance
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



The fundamental rule of the board distribution function of the first
connective conveyance unit CCL wll 25 be described first. 146 As a
prerequisite, if there is no board 2 held or standing by in the conveyance
| ane (the | oader LAl of the first nounting |lane JA, the | oader Lal of the
second nounting |lane Ja and the first jhypass conveyance unit BPlI of 5 the
first bypass | ane BPA) | ocated adjacent to the first connective conveyance
unit CCl of the conponent nounting apparatus Al |ocated on the

upper nost-stream side of the nounting apparatus group A (when no board is
det ect ed @éi%gecogﬁgEQi@%t%%%ﬁ%%aﬁ%@s%rVtt ) the "Roghd-depaadgshgnal ” s
10 inputte romthe T'ane wt 0 board to the control section of the first
connective_co ' 1 e es'ihoargd, deppn |.gnal ", <o from

t he convg§aﬁgﬁﬁ%§%%§(3%%&F§§agpwﬁA§e%P thgfiﬁét nou tﬁﬁg' aﬁgp ?%% t he

| oad Lal of . th d ' I h '
un e:?plafgeﬁ%én?i PR bR Bon) SFunow ne RRAPh daranaoeronal « e
turned on

th i t ti i
the | ane %‘ﬁ&%cﬁaéfoléggaﬁfﬁgn R8P BN Ak, re T, o ERa%n fre”
asis of the_'boa emand. Si [ ", . 20 f_th ,
(%) Bnd (35 Fidoet dot ear ket AT 51 oL CoVESRE of b T ReCSR et d
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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
second ﬁounting 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



dermand signal s" are turned on at the sane tine), the boards 25 2 are
successively conveyed to the | anes according to the 147 order of priority
predeterm ned by the operator or the nounting program Wen the "board
demand signal s" come fromthe three |lanes of, for exanple, the first
mounting |ane JA the second nountingill4@ne Ja and the first bypass 5 | ane
BPA in this order according to the order of priority, the boards 2 are sent
to the lanes in this order. This order of priority should preferably be
able to be changed and added by the programin the first connective

conveyancgonHakti Gl . cbhvifah @ beunotedcthat ihe "bHiear dedesandbgpgsal " 10
outputted fromthe first bypass |ane BPA is outputted when 15 there are

boards | essn{8aantbe wybersy3l h&:%%ﬂdkﬂ§1eo%%%!&donem@ﬂtﬂfﬁﬂt) iaf bpards that
can be stocked in the first bypass | ane BPA e., the first through third

bypass CQ@&@M&H%dﬂaéﬁﬁplcémeygﬂcg%nﬂéﬁec@éesen%r@ov@z&senp@wei the
"board demand signal” in the first connective conveyance unit CCl is

checked i8,36£0r danCse tdihddie Ll npahen Lhe dirfulcr iG@NNeshi¥gagepveyance

unit CCl perfiorm ng the board conveyance (in other words, the timng

whens the onr .20 datection csensor DCLds Wetestinganae hoard)ccThayi s, the

flrst connective conveyance unit oes not performthe checklng at al

during 1 g, DOR! gy CORYLYRNCE, GREL LA 2Pa Bfasd MPaldd ShpRONBEST LNE SPBVEYance
of the first bypass lane BPA can be operated even when the
electronic component mounting apparatuses AI, AII and AIII
of the mounting apparatus group A are all off.

10 By ending the board conveyance 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.



dermand signal” in accordance with the timng when the board 25 conveyance
operation in the first connective conveyance 148 unit CCl ends. Wen the
board conveyance operation is not performed, the first connective
conveyance unit CCl consistently checks the "board demand signal”. However,
when two or nore "board demand signal s" %gne at the point 5 of tinme when the
"board demand signal" is checked, the Kdards are successi vely 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 perfornmed when the "board unloadin% 10 awai ti ng
production stop si ghdl @ RFGrEREIsYLEaplé SRATS| 48dBP WCEAChe B5&HY o gnal "
described later are not outputted. As a result of nmaking the first
connect i vEtaBghlayBiicdunFe CCNBeY#bEe LABShdAPE dixdehutdhg Cdpeidti on 15
as described above, the boards 2 can be distributed to the first nmounting
| ane JA ahdrfhe BeddhthFourilicg JPaneshga épadehe hdlnt®hg HEpparsa®Group A
in a well-balanced manner. |In the case where the aforenentioned
di-stri butinagnopegation Jé sandt thperfbrsiedydass ecnsvandsd whe B @4 s
conveyed 20 only to the lane from which the "board demand signal” has cone
i n aBvancghet Marrsttheoywassls L1anar ER*0 beoodkedi dddbgentnltwadeiet diarsd ei t her
one of the first nmounting |lane JA and the second nounting | ane Ja,
consequentbynkobsveg donve yapaleamemit 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" is turned on), the
first connective conveyance unit CCl sends the board 2 to
the lane that has outputted the "board demand signal".
Therefore, on the basis of the "board demand signal", any
20 one of the conveyance routes-(l), (2) and (3) 1s selected,
and the board 2 is conveyed along the selected conveyance
route. If the "board demand signal" comes from two or more
lanes at the same time (i.e., when two or more "board

demand signals" are turned on at the same time), the boards

25 2 are successively conveyed to the lanes according to the




25 It is also acceptable to input the board 149 unl oading stop signal toward
the lane to the control section of the first connective conveyance unit CCl
while the procedural change for board nodel change, the replenishnment of

t he conponents in short supply and so on 5 are perfornmed in either the first
mounting |ane JA or the second nounti 4 ane Ja so as to prevent the board
from being unloaded fromthe first connective conveyance unit CCl toward
the | ane where the procedural change is being perfornmed and perform no
check of the output of the "board 10 demand signal” fromthe | ane where the

procedural change.is _.bei, perfaqrped. .The fund nt of 1h oard

01 Stribut PEASET Ut PG Q:g’hepgg%8551:@68%§ct?¥/e%(§genv§bg%§lé85nict)} c%?%vm Il be
described next. 15 As a prerequisit if,there i,s_no board 2. hel r

st andi ng Hﬁup%lPﬂefUGHVE%%nce%ﬁgﬁb %Pﬁe ﬂﬁﬁﬁgf E@TaSP't%%gn?%gstqﬁ%ﬁ%ting

| ane JB, the |oader Lbl of the secon mount i | ane Jb.and the faourih

t hrough sifkPR ByiFasSPre®nveysfce nig%rB@ﬁaﬁﬁﬁgﬂgﬁﬂ§PGPbFsEh@%ﬁﬁﬁ#%&bypass
| ane 20 BPA) | ocated adjacent to the seﬁond conneg&ive Cc nveﬁgnce unit CC2
of the coRpBReNt iR i TREDPFAHDEIRY 685t ¢F AP t Hee upperimo Y Péteam si de
of the nnunting apparatus group B (when no board is detegted,b the board
det edt i onlaBRsEFR, 1int i st F Ao A HeHRA &P g OF €8F nBht B3 Frid¥ t he | ane

25 with no board to the control section of the second .
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




150 connective conveyance unit CC2. When the "board demand signal"” cones
fromthe conveyance |lane (the |oader LBl of the first nmounting | ane JB,
the | oader Lbl of the second nounting |ane Jb and the 5 fourth through sixth
bypass conveyance units BP4 through BP6 of the second bypass | ane BPA)

(when the "board demand signal™ is turmed on), the second connective
conveyance unit CC2 sends the board 2 to the |ane that has outputted the
"board demand signal". Therefore, on the basis of the 10 "board demand
signal", any one of the conveyance routes (4), (4) (6) and (7) is selected,

and the heard Z:i Se£Q8YVeyReenakangpbhe S /IRIRARANIANGE JOUL €. nbt the
board demand signal” conmes fromtwo or nore |anes at the sanme tine (i.e.

when two O&érf%@e&,boamederm%tsi gahSe B e t UEBRGe9BnaE 1%idie seoe tine),
the boards 2 are successively conveyed to the | anes according to the order

of prior ?an?igﬁe%%ﬁf ;Eﬁgckgy drie mﬁgégﬁoﬁeﬁanwesgwgi " Ng ProPERLY, \Wien the

"board eman cone fromt ree | anes for exanple, the

first MOUMAN0.)ANE.d o kha RRGondi il | 00, 208- JBoABA 20 difte secend bypass

ane BPB inthis order according to the  order of priority, the boards 2 are

sent-to t S t hi T4 Thy : lardt I bl

e 3bi e o balendiysl Ty adioe by Amett o ahabn o EoSomTohnrect ve

conveyance unit Q2. oIl Ls. i be noied, Lbatot 08125 ,board dermnd signal”
Y30t tte A B ¥

outputte Seco ypass Tane
outputting the "board demand signal", and thereafter, the

"board demand signal" is checked again. It is to be noted
that this operation is performed when the "board unloading
10 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



BPB is outputted when there are boards |ess than the nunber (three in the
second enbodi nent) of boards that can be stocked in the second bypass | ane
BPB, i.e., the fourth through sixth bypass conveyance units BP4 through
BP6. The presence or absence of the "board demand signal”™ in the second
connective conveyance unit CC2 is chegked in accordance with the timng
when the second connective conveyance unit CC2 is not perform ng the board
conveyance (in other words, the timng when the board 10 detection sensor
DC2 is detecting no board). That is, the second connective conveyance unit

CC2 does no rformthe checking at all . durin he,_hoard_.co e
operatioh?n%%%gl?%e %%%%nd”égﬁiecgfv5”§%n§%fan%gn%niFgccégghe§é§¥?ﬁg "board
demand signal! in accordance with the timng when the rd.d nyeyance
operationg?ﬁ{%%% ggcgﬁﬁ é%t?%%n%SEﬁ%§aﬁggve¥ﬁpfe qghﬂ%¢fvﬁggyghe boar d
conveyance operation is _not erforned, the second.connegtive con ance
unit CC2 t%%ns?§?€ﬁ%l 2dhecK¥ e "ggﬁrdﬂﬁgﬁﬁﬁd @?8ﬁ§I"F§f%ﬁ§%br,¥ﬁéhen t wo
or nore "board demand signals" cone at the point go of &ine en_the "board
?enand si Gt ent SNBRREKEE, TPRe CHRARD H M5 utReEsi FEFPY 30&V£€éﬁ°t8nall t he
anes that are oqutputting the "board demand sigpal", .and thereafter, the
"boar d deme®dP8r§Raled; dncReciied ik n.flﬁti%w’tlgtbagn&ﬁ&& a?ftf’ﬁ%
operation is perfornmed when the "board unl oadi ng 2S awaitinglggoguction stop
e

signal " aPRICPR@ MPUPABRE driel532| $fdedS witfh B WHr dEEF gl EPTbed

| ater are not _ . .
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




outputted. As a result of making the second connective conveyance unit CC2
performthe board distributing operation 5 as described above, the boards 2
can be distributed to the first nmounting | ane JB and the second nounting

| anes Jb of the nmounting apparatus group B in a well-bal anced manner. 1In
the case where the aforenentioned distri%uting operation is not perforned,
for exanple, if the board is conveyed 10 only to the lane fromwhich the
"board demand signal" has cone in advance, then the boards 2 are to be
one-sidedly unloaded toward either one of the first nounting | ane JB and

t he second nmounting | ane Jb, conse uen%ly | oosing line balance. 15 It is

al so accepPBBFELLBSi APUYCYRRCBORTFYT tihFoadi ng stop signal toward the |ane to
the control section of the second connective conveyance unit CC2 while the
procedural change fBReBod® nDBERTENARENE hé19Pedl enFSRRent i AT t hES
conponents in short supply and so on 20 are perfornmed in either the first
nounti ng FaRECYRNe? fRES Jd&d6ndarsst ilRy |Ahetldd Sbrak PeUBFépentahRe board
from bei&a unl oaded from the second connective conveyance_unit CC2 toward’
the | ane Wher 8nehéopdeseddrlal oEhbhgespsopdi AguUnpérPorkid® affdl peef 6Rf no
check of the output of the "board 25 demand signal” fromthe | ane where the
pr ocedur afowhingeh 1audls 3 dimd yrarssoraesde vaheef undase RBP4l thabugbf BPRe board

di stribution
of the second bypass lane BPA) (when the "board demand

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 turnedvon 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




function of the third connective conveyance unit CC3 wll be described
next. 5 As a prerequisite, if the "board unloading awaiting signal" cones
fromthe conveyance | anes of the wunloader UB3 of the first nounting |ane JB
of the component nounting apparatus Blll that is adjacent to the third
connective conveyance unit CC3 and Ioczg d on the downnost 10 stream side of
the nounting apparatus group B, the |lo r Ub3 of the second nounting | ane
Jb of the conponent nounting apparatus BlIll 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. un] oadi 15_awai ti signal "
is sent. PRBr&foPeCPREEBAdVRE  t BRERR 2THOAP AT TR %ﬁ?ngg% F??nﬁugggﬁalg,

sel ection between the conveyance routes %8)7ﬁ§? and (10) js perforned, and
the rmount&8redard 28hes AR e§TPEIEREDF&f | B AL TKE™ bB&r d

unl oadi ng awai ting signal" of the 20 first nounting |ane %gba d the second
nounti ng FaAEk9® i1& Bk pseceadwiePashodrBeexd s tnethe B aEﬂué’andby
position" of the unloaders UB3 and Ub3 of the first nmounting |ane JB and

t he seconthnousli i taneyDsss ThenVeparee udh badli Bg4 aRr e vey BFfnal " of the
25 second bypass |lane BPB is outputted when the board 2 exists 154 in the
boar @8 unl oadi ng posThé¢orpusgsaree sioxt habypass bnudygancecanct BeB2BE t he

first bypass |ane BPB. Wen a plurality of "board unloading awai ting
signal™ in the second connective conveyance unit CC2 1s

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




signal s" are outputted, the board conveyance is perforned 5 according to
the determ ned order of priority. The board outputted fromthe second
mounting lane Ja is turned at an angle of 1800 in the third connective
conveyance unit CC3 and thereafter |oaded into the refl ow device 904. The
board distributing operation in considesation 10 of the. |ine balance of
the nounting apparatus group A and the nounting apparatus group B wll be
described next in addition to the fundanental rule of the board

di stribution function of the connective conveyance units CC. First of all,

in the fifsigepnnecti ve,Lomeyance gha1uni HeCEtibagat edrar thee not
upper nost -stream si de of the nounting apparatus group A, unless board

distribut+£%b&§te@grforned by grasping the states of production of the first
nmounting [ane JA and the second nounting | ane Ja of the nopunting apparatus

group A and the firgl npuntdng. ane J»[%\a%&r%ndth@e sgeand npuRhipg;lane Ja of
I ne Da

the nounting apparatus group B, the | ance of the electronic

e ol UL EE, RAAL REOGILIR e posr a;gegg;gegngpggegge%ﬁ“ vity

cannot be i nprov eretor I's require orm Istributing

oper at | on. acgordifg.d o sever aly. 25, Lpbes,ob .apgLalan Mgt ge, o 16 The rule
Jtl ce O ?'(e |

of operation prac ITs connecti ve conveyance unit S as
[ o1 Lov. et DAL 0, R0, 3hAnsh SUIER.S LG | SRS bilogt 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



5 of the second nounting | ane Ja of the nmounting apparatus Al |ocated on the
upper nost-stream si de of the nounting apparatus group A and the first
bypass conveyance unit BP1 of the first bypass | ane BPA, the first
connective conveyance unit CCl sends the board. 10 When two or nore "board
demand signal s" conme at the sanme tinejsghe boards are conveyed according to
the determ ned order of priority. The "board demand signal" is checked
while the 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,apuptingslaneg JA of the conponent nounting apparatus Al |ocated
on the uppernbst-stream side of the nounting apparatus group A and the

Y-table TAL |ocat edmfé‘ ggnhﬁﬁe?l%\é@ﬁf@?én sirder o bhe doadesterpuwbesnno board
exists in both the [oa Lal of the second nounting |ane Ja of the

corrponentfmg@{(%rpgofpw atﬂ{ﬁrﬁi #}e Y_@@h@é‘ &Bﬁvgggﬁ&av%mtstdoﬁmmﬂe of the

nount i ng appar us group an table Tat Tocated on the downstream
si de of 39 ﬁ%ﬁ? % "Y-table and | oader with no board signal" is
out putte $r0 The control unit 1000AI of t he conponent nounting

apparatus Al to thg fiLst §QE%§8%%§@E2 unit o CCH Igﬁgggglga t he

upstTeam si de of t He® | odde the "Y-.table and | oader with

no board 5 sogpaISlgngEs to r&ﬂ? %& %F-&&Qn%%kh%yaﬂ%koaﬂéﬂgs5Q£§'QHecxly

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



meaning a state in which the production is stopped for the reason that the
conponent nounting apparatus Al is awaiting the |oading of a board, the
board is sent to the lane that 1is outputting the "Y-table and | oader with
no board signal™ 10 prior to the "board demand signal"” which neans that no
board exists only in the |oaders LAl apd,Lal. The "Y-table and | oader wth
no board signal" is also outputted fromthe first bypass |ane BPA. That is,
when no board exists in both the | oader LB1 of the first 15 nounting |ane JB
of the component nounting apparatus Bl |ocated on the uppernost-stream side

of the mounti aratus gro B | ocated on e S S§ t he
first byhﬁ§s1ﬂ§ﬁe ruPQ$h9§%#%bl%Pﬁigaq%cé%gd gﬁg?héigg%;n§?§%§%1side of
t he | oader or when no bo%%g ex%sts ip, 20_bot h t he IggdgﬁBLbl of the second
mount | ng SENEFR G Thet Hotpdnerte nobit F iy bpar s [ocated on the

uppernost- stream side of the nounting apparatu roup B and_the Y- table
Tbl | ocated on thevﬂﬁﬁhsf¥e8ﬁP§F3é%¥f ?ﬁe ?55&5?,gPﬁgadJQQta%V%%gﬁ%gloader
with no board signal” is outputted from25 the control unit 10gOBI f the
conponentS ¥kt ngR BPppaHaPUS tEs7 BiRG oPPREY sECBREYESHTectT VREEORVETAnce uni t
CC2 | ocated on the upstream side of the |oaders LBl.gnd Lh+ - The_second
connect | ECGUiYaNER GRPt OCER TTHAC h X $ce? veBFERELSYgnal TROUPRAES t he
signal to the first bypass |ane BPA of the 5 nounting_apgaraI%s group A. The
Put3tt fg

first bypaduird BRzonfthe heerplft RAYREHPEr 4EBS JPoup ABR

"Y-table and :
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.



| oader with no board signal” to the first connective conveyance unit M

When the "Y-tabl
bypass | ane BPA
state in which

nount i ng appar at

e and | oader with no board 10 signal" cones fromthe first
to the first connection unloading section M neaning a

the production is stopped for the reason that the conponent
us Bl is awaiting the Lbading of a board, the board is sent

to the first bypass |ane BPA that is 15 outputting the "Y-table and | oader

with no board si
no board exists
of the concrete
20 unit CCl1. It

gnhal" prior to the "board denmand signal™ which neans that

only in the |loaders LA1 and Lal. Fig. 11 shows a flowchart
dimtd i hutlieng odpevakiranioh theaticise cofinechéve Eodiveyance
is determned in step S1 whether or not a conveyance

oper at i On-GEmING;d Scvve Jdtade init tcdis ifd resd faletw@rsr ned that the
conveyance operation can be perforned. Only when the conveyance operation

can be perforned,

follow ng 158 bo

the 2 StRE0OYBHa 4 O\ epizoceedsghal $t e t Grexecthe t he
ard conveyance operation. \Wen the conveyance operation

command i§,1ly Qg AN A eNduodiie parahd aadi gy aperbdader byat he first
connective conveyance unit CCl is stopped at the end. The conveyance

operati on, £ommng i s, P Mn@fhcj’mf‘éhé hes ds# ving edubbens oameaeatusoAnt i ng

apparatus 10 1s stopped f sone reasons of, for exanple, conponent feed

located

on the uppermost-stream side of the mounting

apparatus group A and the first bypass conveyance unit BP1

of the

first Dbypass 1lane BPA, the first connective

conveyance unit CCl sends the board.

10

When two or more "board demand Signals" come at

the same time, the boards are conveyed according to the

determined order of priority.

15

20

25

The "board demand signal" is checked while the
first connective conveyance unit CCl 1is not performing the
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
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

"y—-table and loader with no board signal” is outputted from



to the conponent feeding unit and mai ntenance. In such a case, the
above-nentioned determ nation is nmade in order to prevent the board from
bei ng | oaded. Next, it is determned in step S2 whether or not there is a
conveyance route of which the "Y-table and |oader with no board signal” is
on. Mre specifically, it is determ ngd whether or not the "Y-table and

| oader with no board signal" has cone fromany one of the first 15 nmounting
| ane JA and the second nmounting |ane Ja of the nounting apparatus group A
and the first bypass | ane BPA. Wen there is a conveyance route of which the
"Y- table_and | oader w rd_signal” is on.in_ st S2,th ards are
conveyed esFBBgégitBnéFITgﬂgggoﬂéebgﬁc8°§80P88Fe@oyﬁggngoﬁfgﬁﬁgfggthe
conditions_of step 2., Subsequently, the programfl.ow returns_to step Si.
That is, “whéf tHhér ef15Sh EBﬁ@%?Eh%% FOUTEYEFRhi h<§lYi?SS%8daﬁ& | oader
with no board signal” is on, the boards are_conv yfd to all the conveyance
routes thibPecBREBFARTOSLAR €6nERE| bA_ESESatt raPﬁg £b-the order of priority,

and the processes of 159 step Si and step S2 are executed again after the
end of conveyance. WiRen Eher e’ Yst#RleonveYante2ddtit eVdFPwhfeh PRETd v-tabl e

and | oader with no board signal” is on in step S2 5 it is deternmined in
st ep5S4 whéghel"oFomes thekBei 51ESEORVBPAAERCROURLOBALIRAI ERSCHE™ hbar d
demand signal” is on. That is, when the "Y-table and | oader with no board
signal" 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




is not outputted, search of the conveyance route of which the "board demand
signal” is on is executed. Mdre 10 specifically, it is determ ned whether or
not the "board demand signal” has cone fromany one of the first nounting

| ane JA and the second nounting | ane Ja of nmounting apparatus group A and
the first bypass |ane BPA. \WWen there4ics no conveyance route of which the
"board demand 15 signal"” is on, the programflow returns to step S1. Wen
there is a conveyance route of which the "board demand signal” is on in
step S4, the conveyance route that confornms to the conditions of step 4 is

reQiSter%Q%L§?3E5§ §5C%%dcgg¥§%%%%%éw%gﬂ%é 1ﬂy€nﬂﬂfykﬁéb 2Qc-Lhegmepory MEM

Next, the nveye the conveyarnce route ~the highest order of
Wi ch t het R oRP SRRt baaH e S oy B 1 e AeT b A PO TRer de THE feasry 25
out e | niORRREFbVE oGT St FEUET b Br o oY CRRPnr RG T Aot hE Bonary M When
the 5 NGRS REMEEneS Pt arer | BhET doarie PEPaten St vReR 145 58 0 "
e ke PA8PanbakH8hs ' §EoufP WY AREE FOULE LLALTR Qe Mk sbered 1
the mounting apparatus group A outputs the "Y-table and
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 a state 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



remaining in the nenory MEM it is determined in step S8 'whether or not
there is a conveyance route of which the "Y- 10 table and | oader with no

board signal” is on. Wien there is a conveyance route of which the "Y- table
and | oader with no board signal™ is on in step S8, the boards are conveyed
in step S9 to all the conveyance routeggof which the "Y-table and |oader

with no board 15 signal"™ is on, and thé conveyance route information of the

board conveyance routes to which the boards have been conveyed is del eted
frominside the menory MEM Subsequently, the programflow returns to step

S7. Wien there is no _conveyance, route whi.ch the 20 "Y-tabl ad_| oader
with no Hﬁﬁ?ﬂgs?%%%$ya?§eoﬁpFﬁa§98B'SS%kePhéﬁﬁ?dﬁ?%%?¥?%ﬁ?r§?S?ﬁgg o step
S6. Next, the secand connective conveéance uni O%i%I Igcatgg gn t.he
downst r ea™? SRR oft S h&rouRtt ng™apparat & p KBS P8AGFr ed°R8 Ml oad t he
nmount ed boards 2d 25 pr ducgd in the first and second nnuntinqgg nes JA and
Ja 161(ﬁ°ﬁ?%?%ﬁﬂhtpﬁgt§ﬁba TFEE GOBGE CAIVEWT I THEERET ofG iy p 1Pane BPB
of the nounting apgaratus group B and distribute the,unnounted(?oards 2C
that haveS{RRREY &hr &dgh e firkte FRPERETIEheOBPA M OPhEHTIART ngS
apparatus group Ainto the 5 first _and second nounting | anes JB and Jb of

t he Prount®dly cappamatike @Fobipi® ohebhe HePTRARRRF NECBREERE FPPEFAtHBuUNt i ng

| ane JA and the second nounting |ane Ja of the nounting apparatus group A
i s not pek¥ orrARPEDrIQr |ame tyeesons of, for example, component fee

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



t he mounted boards 2d cannot be unl oaded, and the 10 production of the
nounti ng apparatus group A stops. |If the unnounted board 2c is not | oaded
into the nounting apparatus group B for a long tinme, the production of the
nount i ng apparatus group B stops while awaiting the board. Therefore, the
second connective conveyance unit CC2 ihgqgis required to performthe board
unl oading fromthe nounting apparatus group A and the board | oading into
the nounting apparatus group B in consideration of the situation in which
t he nounting apparatus groups Ais awaiting the nounted board 2d and the

situation_in which the unpougted . 2 2¢ Iq$g§%:iegg they neENt i ng
appar at ussb?%n%hB.anFﬂes\L’J%ﬁ)eg?)f a%ﬁer%%?%%%?a%tgliagg of the second connective
conveyance unit CC2 is as follows. The second connective conveyance unit CC2
per for ns S&1EC{3 U bet ween the conveyance routes (4), (5), 25 (6) and (7)

in consideration of the "board.demand signal" 16 d_ the, shoar dunl oadi ng
awai ting signal" frgmthé 658n0§?a.%ecP§%§§3ﬁ %p§?$gggsoEoggggggngeyance.

The conveyance route_can be ch ed and added by.,the ogr a there is
no board 'iy¥1‘tt§%1€? @é’b‘%rf‘iﬁe%fwﬁﬂg ng 9}t %Jn?ril%]g I]asnecplnggfg)Eﬁ%\hgghponent
nmount i ng apparatus Bl |ocated on the uppernpst-streamside of t.he unting
appat at ustgr ép %??ﬁr%h%ﬁgtH@resF%pn§4boggagﬁﬁrtﬁ€:I88 er efL e I°

conveyance route of which the "board demand signal” is on.
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.




Lbl of the second nounting |lane Jb of the conponent nmounting 10 apparatus B
| ocated on the uppernost-stream side of the nopunting apparatus group B, the
"board demand signal" is outputted fromthe control unit 1000BlI of the
conponent nounting apparatus Bl to the second connective conveyance unit
CC2 | ocated on the upstream side of theghoaders LB1 15 and Lbl. Further,
when no board exists in both the | oader LBl of the first nounting |lane JB
of the component nmounting apparatus Bl | ocated on the uppernost-stream side
of the nounting apparatus group B and the Y-table TB1 | ocated on 20 the

downst ream si de of \he. | oader . on uhen; 1BoAr d 18y I Jifb et Mot ot oader

Lbl of the second nDuhElng | ane conmponent nDuntlng apparatus B

he V- taBte T8 OPGEATSd "o Thet HVLE Fbin Srae o Che Thadors (he 35

€d on ream Si t he t he 25

"Y-tabl e and | oader .with no b rd al" tt 63 I
unit 100082 HE ¢Bnp een?ne tﬂr%f'apngdr%t usH?% C%% eﬁ%rﬂs%ecoﬁgggoﬁggf:{ |Ove

conveyance t CC2 t t, t d

(bl gﬁeﬁqﬁogé%am %%Sg?gﬁﬁé‘goeﬁlet% St oddor T °§e¥ﬂgﬁghﬁﬁ e munt i ng
ane of t t

 downimst TR NG e (HP ARl SPOR SR U gHotp A and the Y-t abl e TA3

| ocated on the upstrean15|de of he un] oader en t b S st in
both the unl oader UH¥Bf the stcdidFoliitihg Paner%Po SF PeALES £xL

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 tabla‘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




10 the conponent nounting apparatus Alll |ocated on the downnost-stream
side of the nounting apparatus group A and the Y-table Ta3 | ocated on the
upstream si de of the unloader, the "board unl oadi ng awaiting production
stop signal” is outputted fromthe control unit 1000AIll of the conponent
15 nounting apparatus Alll to the secondiconnective conveyance 20 unit CC2
| ocated on the downstream side of the unloaders LA3 and La3. This neans a
state in which the production is stopped in the conponent nounting
apparatus Alll since the board unloading is not perfornmed. Wen the board

eXiStsi'bfr%%&”ﬁgﬁggin%AQpBBrﬁhﬁs Girbsh mouaa lane sécohdt bgpeosponent
nmounti ng apparatus Alll |ocated on the downnost-stream side of the nounting

appar at us, grougpA 8 When ddie: by dagxheksul nokbeoun eaderdibedinhtehe
a

second nounti ng ne Ja of the conponent nounting 25 apparatus Alll | ocated

on the danmoshaSiieam 8hdeqol sbNEnles MiNIING APRALaun OERupArsthe

"board unfoading awaiting signa I's outputted fromthe control unit

1000A1 || ,0f, 1he ) coUPagnt Mot Liag, 208 aldisAlkls Lardie secend emanect i ve

conveyance uni | ocated on t ownstream side of the 5 unloaders LA3
and lLa3

conveyance Tt €51 Ene FolbbC IR HRRTTE (BT e . TE (Re“beid s to
be conveyed in . consideratipn of ;the "heard,degand gl gpal "raRd thestY-table
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”




10 and | oader with no board signal” fromthe nounting apparatus group B and
the "board unl oading awaiting signal” and the "board unl oading awai ting
production stop signal™ fromthe nounting 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-taggg and | oader with no board signal”
and the "board unloading awaiting production stop signal"” are outputted.
When the signals are outputted fromtw or nore conveyance routes, the,
board conveyance is performed 20 according to the determ ned order of

priority._ Further, en _there are. bhoard S the er+Qf boards
t hat can %%yst 2ked ﬁafﬁe §ggéﬁﬁh§§gas§wgfg%§§Bqugﬁgﬁde the second bypass
| ane BPB, i.e., the  fourth through sixth by yance units BP4

t hrough Z5°'BEYY BICE HERR AUHY %%g(g%msf a%%aﬁgégﬁfig%g%% d demand 165 signal "
is outputted fromthe fourth through sixth_bypas conye C Lts.,BP4

t hr ough BP6 of thet@&%oﬁﬁ“%@%%%%elgﬂEEeBﬁé? r €0 Eﬁéa&éﬁgkﬁ%?géiéya boar d
in the board 5 unloading standby position of the third bypass unl oadi ng

section BP® ATYHSM4rst bypass |ane BPA, the "board unloading awaiting

signal" is outputted fromthe first  bypass, |ape BPA_ Fig.. 12 sho a
flowehart of the cdi&etereid HFSFPiﬁﬁ%V%§5Hbe Bei §736F sé%%ngﬁe

connective conveyance .
first 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



unit CC2. It is determned in step S11 whether or not the conveyance
operation command is on. That is, it is first determ ned whether or not the
conveyance operation may be is performed. Only when the conveyance operation
may be perfornmed, the programfl ow proceeds to step S12 to perform the
foll owi ng board conveyance operation. WWen the conveyance operati on conmand
is not on, neaning an end, the board |oading operation by the second
connective conveyance 20 unit CC2 is stopped at the end. The conveyance
operation comand is not on when the driving of the conponent nounting
apparatuschs shoppsd Ll SeABofeasenen0f cohBbnef¥aiplerifomagpattleed to
t he conponent feeding unit and nalntenance. In such a caSe, the
above- ment i oped t ' i I8, made J rod o FEyent-Lhegbegard from
166 bei ngékoggeaggNg%tc%ﬁ %I%T%ln e%teelﬁfr% ne‘éjll ié}ag{c’g% u812 whet hercor not there
is a conveyance_ route of whigch e " I n I er wwth no board
signal " OEX?h%pségg?% gﬁg?t?ggtégp%%%%%?goﬁBgt%%ds?ggél" is on and the
"board demand signal.' _and the_ "board. unl padj ayajti gpak'rsape both
?#§?n.€g?sb%3¥§? ex1%@mﬁgthggh YaL Pﬂgﬂg&gf ha3ap

t
on. Mrre specifica [ er nine eér ‘or no Y table and

Jb of

e second nountln

any Sne PP hot TTTeL TOURIHG 10°1Gng 8 tind T SETBRY RbUn{ NG Tafe Jb of

any

the nDuntgggaratus 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




apparatus group B and the second bypass | ane BPB and whether or not the
"board awaiting production stop signal" and the "board unl oadi ng awaiting
signal" have conme from any one of the first nounting | ane JA and the second
15 nmounting |lane Ja of the nounting apparatus group A and the first bypass
l'ane BPA. When there is a conveyance rouue of which the "Y- table and | oader

with no board signal” or the "board waiting production stop signal” is on
and the "board demand 20 signal"™ and the "board unl oadi ng awaiting signal"
are both on in step S12, the boards are conveyed in step S13 to all the

conveyance routes that conformto the ndi,tions, of . st 12 rding to
t he predeb&Hhi et BPH@FaB‘FSplgirBPPtf" %ﬁﬁse & ylfnjt%aég%%%gragl%ggg returns

to step S11. 25 Wien there is no conveyance raqute .of i e "Y_167 table
and | oadeFig®ah’ nbs boRarRuEFhaf rOBr thRe Goﬁ’géﬁog %Qct i%%%ﬂc??o%ﬁgt op
signal” is on and the "board demand signal” and the "board unlo%ding

avai ti ng &mpRRenbr BOBRERNY 0APPATEEEE 8131 %0 iU BT M NedOPReSTE5 514

whet her or not 5 there is a conveyance route of which the "boar g mand
signal " ocronvRvamear dnikl 688 APCAkEd iy ShgndrVISSIEAM % gﬁe EFi cal ly,
it is determ ned whether or not the "board demand signal"™ has cone from any
one of thenidaders nbhdtamg bahe JB and the second nounting |ane Jb of the 10

mounti ng apparatus group B or the second bypass | ane BPB and whether or not
the "board unl oadi nfhawaissiargdsi gaapnective conveyance unit c2

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 ﬁhat 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



has come fromany one of the first nounting | ane JA and the second nounting
| ane Ja of the nobunting apparatus group A and the first bypass | ane BPA
When there is no conveyance 15 route of which the "board denmand signal" or

the "board wunloading awaiting signal” is on, the programflow returns to
step Sil. Wien there is a conveyance rquyte of which the "board denmand
signal” or the "board unloading awaiting 20 signal” is on in step S14, the

conveyance route that confornms to the conditions of step 14 is registered in
step S15 as conveyance route information in the nenory MEM Next, the

board is conveyed.to the conveyance t h '§§ﬁ§t Br pobaREi Ority
in step Sﬁ%?n%%d ﬁﬁeoug§u%%ﬁ§% he %gétgoﬁ%F%rﬁgp=o ofs?%g rog%g to which
the 168 board has been, conveyed,i s del f i nsj h r M Next,
115 det@rHTHER TR SEERS SE T WRBE AR o o (e conveyangebeat 2o
information registered in step 14 is 5 remaining in the nenory MEM Wen the
conveyanc@®Poute information registered in step 14 is not remaining in the

menory MEM the programflow returns to step S11. Wien the conv e route
i nformation regi st H@HSOVHL st &f oY F@eFénaigiﬁb PR2Ffe ﬁ%n&%ﬁpwéé%g?t is

whi ch t heunloadbng SF@Nbxde?rOsi EhORo Boarkf si

Pt
awai tin roduction stop signal” is on. ,
J gection BP3 J% t%e first bypass lane BPA, the "board

determined 10 in step S18 whether or not therg,i conveyance route of
ﬁﬁé"%%¥ ungggdg nl oadi ng

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




Wen there is a conveyance route of which the "Y table and | oader with no
board signal™ or the "board 15 unloading awaiting production stop signal"
is onin step S18, the boards are conveyed in step S19 to all the
conveyance routes that conformto the conditions of step 18, and the
conveyance route information of the bo g conveyance routes to which the
boards have been conveyed is 20 deletez rominside the nenory MEM
Subsequently, the programflow returns to step S17. Wen there is no
conveyance route of which the "Y-table and |oader with no board signal" or
t he "board _unloaq#ﬁg,amaiting production stop signal™ is on in step 25
S18, the PRRF af returns to step S16. 169 hbxt, the rule of operation

practice of the third connectl convey nce u i ollo

Selecglon bet ween fW%FEon%%ybﬁc F%ﬁ?ﬁ% g g%% Wﬁ% ﬁ?% %%rﬁ%Fned
according to the "board unloading 5 amaltl l." fr,om.t unlLgader UB3
of the fifFReremdsti Ag FAMECYH6F tqﬁP%%uﬂgldgh %aﬁgﬁﬁ 3_5 % ﬁé

unl oader UWb3 of the second nounting, | ane Jb of tg gonponent nD

appar at usl®1der aridl tthe 2oOnviegaRte ?hﬁ%alof ?he ER&th ngégs 88ﬁ6 §89ce pat h
BP6 of the second 10 bypass |ane BPB, and the nnuntgd boar 2d is gonveyed.

WhenSa plereductiai stemrd @t ba dihgeaweREi He SPRRA deﬁ?% OE%SB?% t he

board conveyance is perforned according to the determ ned ?;d r
priority.and the "board unloading awalting signal"” are %

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-




The board outputted fromthe second nmounting lane 15 Jb of the nounting
apparatus group Bis turned at an angle of 180 in the third connective
conveyance unit CC3 and thereafter |oaded into the refl ow device 904. \Wen
t he boards exist in both the unloader LB3 of the first nmounting |ane JB of
t he conponent nounting 20 apparatus Bhlh | ocated on the downnost-stream
side of the nounting apparatus group B and the Y-table TB3 | ocated on the
upstream side of the |oader or when the boards exist on both the unl oader
Lb3 of the second mounting | ane Jb of the conponent nounting apparatus Bl

| ocat ed OQ?%ggedowgnqi}é%%as%g%ﬁﬂgﬁégg?ggréh%ﬂ_ ti ng .apparat ug,grgup B and

the Y 170 IO on ream si of the | oader, the "board
ni ¢ T0D0ETT THSF PREUCORbOREEoE ntatThg HPpar afid ENTI Pe-tRe CREFd -

Gl oader s5: FR8) LNAR DDA ReTAPO=REARE o Srate 117 WHITGh THE r odlF SRS

s hot  pePh ot e SRur Lher L EwhbroE her Boae e PaY SRl F EAdy BERR 107 sPARdi ng by
t he nunber of boards that can be stocked -Ea%ggbsfﬁﬁgﬂq 2%pa s .l.ane .BPB and

|
there aretBoBf dd S ndt ROUHGHRFS TPASSof° 59 aH&e™32%¢ the

conponent nounting apparatus Alll |ocated on the downpost-gstream side of
t he signal” or the "board unloading awaiting signal is oh.

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 secon@ 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




nounting apparatus group A and the Y-table TA3 |ocated on 15 the upstream
side of the loader or in the unloader Lai of the second nounting |ane Ja
and the Y-table Ta3 |ocated on the upstream side of the |oader, .the "board
unl oading awaiting production stop signal" is outputted. This neans a
state in which the production is stoppggdgin the conponent 20 nounting
apparatus Alll 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 Itdis determned in step S21 whether or not the 171
conveyance operation command is on._Th ' ikt 1S fid erm whet her
or not.trﬁp%ﬁﬁvgﬁanggeBpéﬁﬁﬁ%gﬁ névsb%giﬁgé?okkgg.JEE¥§£thﬁétﬁghgggveyance
operation may be performed, the programflow proceeds to step S22 to

per form 5%¥e fol | owi ng board conveyance operation. Wen the conveyance

operation conmand i s not on,. meaning an end, the r [.ng..0 ation b

the third connectiV%e%an%QaH%éiﬂﬁ%%l?ig 3 %Y%%ﬁggéagh%ggg%ng? gﬁé Y

conveyance operation command is not on when the driving of_ the gcopponent 10
2 &y 15 Skt €, 1

mounti ng EppaFaRugYRRCE: SHPES it FRAF VLRI DFSTT & donponent

feed to the conponent feeding unit and maintengnce. In such a casg8 t he
from

above- nentemRELNgetdr nthtat PEROFY AHdE in rCBo PVERP I He bk

information registered in step 14 is not remaining in 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.




being | oaded. Next, it is determned in step S22 whether or not there is a
conveyance route of which the "board unl oading awaiting production stop
signal” is on. Mire specifically, it is determ ned whether or not the
"board unl oading awaiting production stop signal™ has conme fromthe first
20 nounting | ane JB of the conponent ngglti ng apparatus Blll |ocated on the
downnost - stream si de of the nounting apparatus group B or the second
nounting | ane Jb of the conponent nounting apparatus Blll |ocated on the
downnost - stream side of the nmounting apparatus group B or the second 25

bypass |ane BPB. 17g.Wenddhergdsya SooNs B0Y0 & £ Ot £cOf owhigh therd" board
C a

unl oadi ng awai ting production stop si Is on in step S22, the boards

22ﬁdf??gﬁ §%@é£¥§%gg%gg§e%8n@éluﬂpg cEONYEYANCe,{ pY,8s that conformto the

ccording to the predeterm ned order of priority.

Wien there i I N § iti
broduct s on Stop. st guer 2or oS hege BRSO ByanBESro LRt NI ROl a

v 11 ng Um0 & BB RAENE ARGRZURS~ gar B il GSHTR “wartiRg D

( _ S "pboard unl oading awalting
Wi ch t NS SUarRs unF o hy SRR | RECS DAMS0TE OFeTs Sfecired “MMen there
's no conveyanss noue A W cfhiNgouReahd UBAdAL ARLLL%, 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-



15 signal” is on in step S24, the programflow returns to step S21. \Wen
there is a conveyance route of which the "board unloading awaiting signal”
is on in step S24, the conveyance route that conforns to the conditions of
step 24 20 is registered in step S25 as conveyance route information in the
menory MEM Next, the board is conveyed;Ho the conveyance route of the

hi ghest order of priority in step S26, and the conveyance route information
of the route to which the 25 board has been conveyed is deleted frominside
the menory 173 MEM Next, it is determned in step S27 whether or not the

conveyanc {)% ﬁb§”f O”Tﬁ Lon,,I egl St }éggré SLeRe24 1 Stn&Xi§kkag, | Rnkhe

menory MNE yance rou ornatlon regl stered in step 24 is

not exi stj, in the mory NEM

LgﬁnfonxgyggéﬁdrOHE%?gE%BQHHF gﬁt §.s%éréﬁﬁ“¥ﬁ9§@éﬁéﬁanfEEQQ?E?Png%}n Yﬂgn
y s er m S28

conveyanc@uFBHFEe%f%fﬁmmﬁﬁﬁ% ?#ékft g?%l ﬁ@ g%ﬁglg&%??%%%hgrg'ﬁéfﬁgn stop

signal” is on, Wen th t f whi
avel t1 ng PrBAGLEF OAPBEBRESPGRAE [0 i rEbrED 838 CERLe PP S AT o

returns to step S26. Wen there i veyance.r,0 t of. wh
"boaPd unkBabi f§avddariRf p?BdG@@ldﬁ’ Bngi4e; 1 t?% W8t

IB3 and Lb3. 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 stapdinghby 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




step S28, the boards are conveyed in step S29 to all the conveyance routes
of which the "board unl oading awaiting production stop signal” is on, and

t he conveyance route information of the board conveyance routes to which
the 20 boards have been conveyed is deleted frominside the menory MNEM
Subsequently, the programflow returns o step S27.. It is also possible to
perform a board conveyance operation such that the el ectronic conponent
nounting apparatus where troubl es have occurred at the tinme of 25

el ectroni ¢ conponent nounting apparatus trouble is bypassed 174 by using the

first throug%g&%k%%pgpg%%§f&§aééﬁﬁﬁﬁgnggBoHnitﬁﬂgg_f@;oyghigC%gyg%the

first and“S&¢ slanes . As escribed above, according to
bypass | aREEBTIRG oIt Bmatt V8" cShpey i E KT G a6 Hatc hed above 1 n
Appar at us B4R CEAER bypadtl T anb o BPE e GRIBURLER bRNT A or tar bl Chnveyed
of producPRSRCEFre] Gty PTaRa P LRBURLES B0k, ° S5 Ean He nSadsd T rom the
opti mum conveyance |ane from the viewpoint of production efficiengy,
al | ow ng th€é bo&ldLWing bé’%?{/eﬁé?f“f FYral M}P%ﬁ? *Phe conveyance 1 ane. 15
In particular, by perform ng the board. distribution_i.n consiq§{aqhgp of the
st at es of COPILALIGE gperation command is not on, meaning an endag,
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.




the el ectronic each conponent nounting apparatuses in the nounting
apparatus group A and the nounting apparatus group B, stop in the board
awai ting state can be restrained to a 20 mninumin each el ectronic
conponent nounting apparatus. In order to performboard distribution in
consideration of the "board demand signai? and the "board unl oading

awai ting signal"” fromeach el ectronic conponent nounting apparatus and to
achieve the |ine balance of the 25 el ectronic conponent-nounted board
production line, by 175 perform ng the board distribution also in

consi deration of thgchY-habhle agd 4 oadereyiahBenorboas d o5 owak tnandhd he
"board unl oadi ng awal ti ng production stop Signal", the optinmm board

conveyance,ganabey seluensd fuomihe Jupaiih, S HLoduOtion et il ency.

As shown in rs accept e to arrange a defective board

unl oadi ng ti B , xanpl ropt side ©fs the segondg
connectivgﬁggn§g§3n5%8%nP%gé%§,gq%ng?nﬁﬁgﬁﬂg g@fgg%gve board is genéiated
during the 10 conpanen upting rati iRt nt, AUt BG
apparatusc8PvFH8n uﬁ?bﬁggag%égafgg%ﬁggugBA%HFoQﬁﬁﬁgggggﬁe% defeg{ive board

e N

an "angl e of egrees ‘i nstead of

conveyi ng the defective board to the d st rea ide e d
connective conveyahb@nu#ﬁﬁr€t213héﬁ’t?ﬁp %ﬁé%ﬁ?sgééég f%;pgggcﬁhﬁgﬁbh t he

second Congggghv%n %gég 8”%%a€@&%g0%%bdbkth%naE %p 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 awéiting 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




acceptable to arrange a simlar defective board unloading section BD on,
for exanple, the front side of the third 20 connective conveyance unit CC3
and unl oad the defective board generated during the conmponent nounting
operation in the conmponent nounting apparatus of the nounting apparatus
group B. The constitution of the aforengnioned production 25 line is one
exanpl e, and all the conponent nounting 176 apparatuses are not required to
be provided with the front- side nounting unit and the rear-side nounting
unit. The present invention can also be applied to a production line in
whi ch conp %ent nount i ng appar at uses each being conposed 5 of one nounting
unit and a bypass | ane are joined together, a production line in which a

conponent mount i ng ﬁ% ar at r%%%d%g @Btgn 8Ergn%2%'%%e%ﬂ%ﬁtngn%Q't a

isP
rear-side nounting a d 8 ypass Pane and a conmponent nounti ng

the I ke %rgﬁ%y%ﬁ%”&oﬁ%”iéﬁgaya%%a 78 %%%%&L%{?e = 5Paparl y changet

the Iike. properly changed
according to the specifications_ of pr duct o nce

di rection® ﬁﬁ§%689ekFendé8 IW3P°5¥I§h$ﬁ onew(%1 d;%gr%e %ﬁggtway
into a 15 plurality of wa s or partially reversed Nbre r c pass

| ane®i s an%PFWPFéHXtdxi a??aﬁg B fi'dwky BEfwesi 1 throﬁtqggﬁe

nmounting unit and the rear-5|de untln% uni t _and |s gllomed to be
memory MEM, the program ow returns to ste

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




arranged above or below the front-side mounting unit or the 20 rear-side
nmounting unit or arranged on the front side of the front-side nounting unit
or arranged on the rear side of the rear-side nounting unit. Each bypass
lane is only required to be roughly parallel to the first nounting
conveyance path, i.e., the first nountijpg | ane and the 25 second nounti ng
conveyance path, i.e., the second nounting 177 lane and independent of the
first nounting conveyance path and the second nounting conveyance path. By
properly conbining the arbitrary enbodi nents of the aforenentioned vari ous

enmbodi mengs. SPi | gﬁ; ft;%%t tsﬁ%/g@d g;(rol?%ﬁ he iespecidnye &Tkedi FBRALVE Barcbe

pr oduced. 0 € present vention, in one conponent nounting

apparatus, the nent [ : t i i Vi i

R L i L < o b - A

conponentBégdng né%@g work area. In each of the first conponent nounting
e

wor k ar ea cond conponent nounting work area, there are

i ndependently perforned, the | oading of the oar t fi er and
ep?fsﬁlﬂegini ﬂ‘go‘éﬁd 751 f’fﬁénﬁ ?ée ¥ S()%E)gng%q

t he second | oader, Rhe @ oar y the first

15 placenent-position determn ni ng conye . uni

PLacfnenEmﬁ%%?%?%nsg%?%mn?ﬁiE ecgﬁ9%9%n%§gﬁﬁ%¥$£{hgggsé %F?ﬁgﬁgggﬁﬁghents by
e first and second conponent di Vi h i.Qn [
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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
viewpoint of production efficiency, and the mounted board
2d can be unloaded from the optimum conveyance lane from
the viewpoint of production efficiency, allowing the boards
to be conveyed integrally into one conveyance lane.

15 In particular, by performing the board
distribution in consideration of the states of operation of
the electronic each component mounting apparatuses in the
mounting apparatus group A and the mounting apparatus group
B, stop in the board awaiting state can be restrained to a

20 minimum in each electronic component mounting apparatus.

In order to perform board distribution in
consideration of the "board demand signal™ and the "board
-unloading awaiting signal" from each electronic component
mounting apparatus and to achieve the line balance of the

25 electronic component-mounted board production line, Dby




20 recognition of conponents by the first and second recognition devices
and t he unl oadi ng operations of the boards by the first and second

pl acenent - position determ ning conveyance units, the first unloader and the
second unl oader. Mre concretely, the board is |oaded into 25 the first
conponent nounting work area by the firgstsloader 178 in the first conponent
nmounting work area. The board is positioned and held by the first

pl acenent - position determ ning conveyance unit for the nounting operation
in the first placenent position that is a portion |ocated 5 closest to the

component . f.eedi g unit, Ardanged; al ong, i He,n beasd canvexanee rdiviest ion in the

first conponent nounting work area and cl osest to the canera to be usually

rost  freqyenthy. ysgd.as, one 18xap! &, otnt h, fikst-qcogpenent  iegodmd i on
device, i.€e., the two-dinensional canera. 10 Subsequenfly, a conponent from

the comonent, Leedbag Uil Lsasueked andohel doby drdyi na g f) 1 sine

pl acenent recogni z di nensi onal canera ‘and thereafter

pl aced on the board. After repeati t his I di Jih8 Ut i ng

operationop&lpuﬁe% st SPoul |%geu%%p,@th%ggeg%gsgr?@'5n%oadédsggbn1the

first. plac nt - posi.tion . det.erm ni ng conveyance unit to the first unl oadi ng
Rér PaRFGae

and Yurt . ¢80 Gt T FREYFi rst conponent mounting work area by the
HENUE PR o i f Co TR Tt T
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




conponent nounting work area by the second | oader in the second conponent
nmounting work area. The board is positioned and held by the second

pl acenent - position determ ning conveyance unit for the nounting operation
in 2S the second placenment position that is a portion located 17 9" cl osest
to the conponent feeding unit arranged @®ng the board conveyance direction
in the second conponent nounting work area and cl osest to the canera to be
usual ly nost frequently used as one exanple of the second conmponent 5
recognition device, i.e., the two-dinensional canera. Subsequently, a
conponent _fromth o] nen b upit . i . h ri_ving the
second p|geg%gﬁfuﬁgéd?Pgr§8%g%§§§%9%9 ?hebfm§r§?%§§§i§ﬁ§P'?gﬁégé“gﬁh °

t hereafter,

| aced .an the hoard. After_repeating .$:and r ending 10
t he nDuntFﬁﬂgoﬂgFgﬁ%ﬁgi?P% e223cHAE ﬁ%ﬁﬁt?%%guﬁ%p%%ﬁﬁg 1%%%?6 i s unl oaded
fromthe second_pl.acenent-positiqgn etermnin onveyanc it t.Q_the
second unPb&afRG ARTS" ﬁ??hgﬁnuﬁﬁggd%§(ﬁﬁp{%e$h€0s%c%ﬁﬁxﬁgﬁgé%bﬁgnﬁbunting
work area b% thg second ugloadin . 15 As a.result 'nk}he fir%& %%_second
mounti ng *BnfsCht FETRERFH |BQHPﬁngtﬁ8p86ﬁ6888ﬁteﬁ8 di'g;"% e Eoponent
recognition, the conEonent glacegent and th board unLoad'Q%?c n bhe
per f or ned°f nBBBeRABREEYPI o bhedREnGt KIPHS tRESr & AVE Dp Q§h%e tat es,
and the 20 productivity can be further inproved. That is, when either
conponent 3 mBERCAGE TORISL i ati alBd Chn & ohcBPPRMF ymounting apparatus

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




perform ng the conponent nounting operations in the plurality of conponent
nmounti ng work areas, the board obtained after the conponent nounting can be
unl oaded 25 without awaiting the end of the other conmponent nounting 180
operation or the board unloading, and the areal productivity can be further
i nproved. Moreover, the distances between the board positioned and held in
each conponent nounting work area, the conponent feeding unit 5 and the

t wo- di nensi onal canera that is usually nost frequently used can be

remar kably shortened in conmparison wth the case where the board is held in

the boardlaﬁ8ﬂ%ﬁﬁaTﬁaq§@Jaéﬂ£t Eﬁ@tffr§@r%%ﬁﬁt9égtQ%n@%@ﬁ%&%n%atﬁpunting

work area as in the conventional case. This enables the reduction in the

mount i ng Li e, And s, o MBLAYSENL QL RaRdUCEEYELY. Noreover, in regard to
it pl'ace

the pl acenent "pos onin “eac nt-position determ ning conveyance
port] on | ocat ed ¢l 096stTBCE e TARBEA 7D BE U 137 et aannt 13 used as
One XA £ oL D, EOTPRIEE v LECOOLELON IR o o 0 o QX sbe
placgnenté805|t|on detern1n|£§%cq?ve an%ghunlt t@ﬁ ot her 20 support rai

port Pon i SPRoYEEPSFbEEe tTURIHPE 5 f9BMIhE TOSNE Stipport rail portion. In

order to cope with the bgard i ze, .the conponent .suctjion, hol.din nd
recognition by the Accorglng %o the prggéﬂk 1nven£10n, 19 P

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




t wo- di nensi onal canera in each conponent feeding unit are perfornmed al ways
near the position in the shortest distance, 25 not depending on the size of
the circuit board. Therefore, 181 the di stance of novenent of each pl acenent
head, i.e., the positions of the three operations of conmponent suction,
recognition and placenent are |linked in7ghe shortest distance, by which the
nmounti ng process tinme can be reduced 5 and the production efficiency can be
increased. In particular, conventionally in the case where the conponent
nmounting is performed on a board in the vicinity of the board conveyance

posi tion, ;fheyd SE ScHf &ﬁ@ﬂttﬁsunm%'gt insc ofrthe thnee ppgratijens of

conponent suctlon recogni ti on and pl acenent have been el ongated and the
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Accor di ng € presen even in e case of small boards or
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suction, %ﬁ%o tloan El nent. pgggnqjﬁﬂpras Tger A& themaynting

process t ?educ particul a, 1n each conponent
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board pl acggl?ntarea 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




position in each placenent-position determ ning conveyance 25 unit is also
arranged on the center side in the conveyance 182 direction of each
conponent nounting work area, the distances between the positions of the
three operations of the conmponent suction, recognition and pl acenent becone
shorter, and therefore, the nounting progess tine can be 5 further inproved.
Mor eover, by dividing one conponent nounting work area into two parts, the
di stance of novenent of the placenent head is reduced to allow the nounting
process time to be inproved. For exanple, in the nounting apparatus of the

present e{gﬁ%%ie n:tho thE LG fO?l%Iﬁ@%é@ﬂlglouﬁ@% GORERRYY 5aBnke dreduced to
e

one- hal f at o conventional case, and the nounting process tinme can

be renar%%%Eﬁh%oc%%gggbewgﬁ%%%%ﬁbnsEﬂc%hkwgeggﬁﬁdé AbBnanandstht i9Rposi tely

. ) .
as a pair nent nounting work area in I5 one conponent nounting

appar at “sh,ofﬁ%héﬁgt '821 eeé%sg%sgé‘gﬁppe{héj”ic%m%g%?‘ £anphe | aps oved rdit

conpari so y one board i1s arranged. Motreover, by
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and the nmounting unit, the nounting
operation can be perforped nore efficiently, _and,. s in ess tine
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Subsequently, a component from the component feeding unit
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 first nmounting unit and the second pl acenent head 25 drive device of
the second nounting unit have their driving 183 5 areas that do not overlap
each other. Therefore, the nounting operation in each nmounting unit can be
freely set without consideration for the mutual interference of both the
drive devices. Al though the present inveggion has been fully described in
connection with the preferred enbodi ments thereof with reference to the
acconpanying drawings, it is to be noted that various changes and

nodi fications are apparent to those skilled in the art. Such changes and 10

nodi fications ar.e to he understqo i ncl it hi h h
pr esent i P&t o fas 85finedebqu%Eﬂgppgﬁégg%qc%%in;gaﬁlgsgﬁ%ﬁgséﬁ%%%rs

therefrom 184 CLAI, 1. A cog t ' t i i
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, ich is arrange et n the first t d
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e mounting operation in the first nounti it (10 : d
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7, wherein the bypass conveyance uni i i
5 and thgu)two—dime sionaf Iéaéggg '%h%@”pﬁése%éﬁafYy

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,




upper bypass conveyance unit and a | ower bypass conveyance unit arranged
bel ow t he upper bypass conveyance unit. 3. A conponent nounting apparatus as
claimed in claim7, wherein the bypass conveyance unit (30) is conprised of
two bypass conveyance units arranged parallel to each other. 4. A conponent
mounting nmethod as clainmed in any one ofgy clainms 14 through 16, wherein a
board that is not subjected to the first nounting operation and the second
nmounting operation is made to pass through a bypass conveyance unit (30)
arranged between the first conveyance path and the second conveyance path.

Thpch i o ERIPANSRLAMBUNY B AYRLAT SO iR ! POacanthi SholBy AL RA Uit (101).

whi ch is provi WtTh a oa I's arranged in a first
conponent

work ar eaptbgg%)lngin%g Jpr l%h%r e@h£‘ggl)0é%t¥atqfor{[§1eo%i rs mﬁwe@uéﬂl&m,i ng

) “ahd @ second conpon mounting work area (202) that are
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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 inEreésed 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




direction, and a first unloader (U for positioning and holding the board
in a first post-placenent standby position (FC) where the board is conveyed
beyond the first placenment position (FB) in the conveyance direction,
wherein a conponent that is fed froma first conponent feeding device (8)
and held by a first placenent head (4) is placed on the first board (2a)

| ocated in the first placenent position (FB), by nmeans of the first

pl acenent head (4); a second nounting unit (102), which is provided with a
second | oader (L) that is arranged in the second conponent 186 nounting work

area ( 202}5_,irf6gq:lgBS| tJoni ngand. ol i g- a méhﬁ@in@oa&@rQZb)ar@h whi e a

conponent 1S to be placed in a second pre-placenent standby position (SA)

| ocat ed agggg gceée%:}%éﬁm%ﬁ%ﬁ%%%f¥ﬁéh§ &fe&ﬁgttBE%@ ddtidnLyweyance

pat h insi secon conponent nmounting work area a second board

Convey'ng§§8g9€$$%%n ?IO é%éggoﬁfmrr%%%' 1%@5%9 afiRd ﬁPé@éﬂ&hEhEbéEEﬂéil n a

second pl board i's conveyed beyond the
2 Second TR SaGer T FOr BEeTer o g Ié@s@%%ﬁ@%. R aTae P econd
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in the Se%%ndtk% a%%_rarxecrétme%g)cmltlelagg (lSSB) i’eQXCQEa 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



of the second placenent head (14); a bypass conveyance unit (BPA), which is
roughly parallel to a first nounting conveyance path conprised of the first
| oader, the first board conveying and holding wunit, and the first unl oader
and a second nounting conveyance path conprised of the second | oader, the
second board conveying and hol ding uni{gsand the second unl oader and
arranged i ndependently of the first nounting conveyance path and the second
nount i ng conveyance path; 187 an upstream si de connective conveyance unit
(CCl) for |loading a board into any one of the first | oader, the second

| oader and the bypass conveyanc i.t. (BPA); stre I tection

devi ce (D8*$%t égﬁzctéﬂgluﬁ}e g %ga r g ?%négﬂﬁﬁpa boggé§kgggﬁé f%égt

| oader, the first board conveying and holding unit, the s | o r, the
second bo@tWHTRAEYIRY AP hot Ui B CBnW?PngﬁaggﬁglEyﬁﬁég%N%gﬁgggg%cggﬁnit

(BPA); a third nmountin unit,%%g ). wWhich i ovided.wth a thi oader
that is aWPéHﬁEH:iﬁo%sgﬂ?Fﬁt% %ﬁénﬁfﬁbdﬁ%f%g WO Ergﬁggngﬁt(%¢ %ﬁ%éthird
conponent nounting work area and a fourth conponent nounting work area that

are two paits Aot HRE RS di vi di ng a downst r eam si de conponent nounti ng

wor k area and do not overlap each other, for positioning and _holdj a
third board (2) on Vit ofpEneteFelto Jb‘é‘Pe trJaR:rladlhia% agteﬁflr dJfllifﬁg

re-pl acenment standb osition | ocated :
P P described %JP connection with the preferred embodiments

thereof with reference to the accompanying drawings, it is
to be noted that various changes and modifications are
apparent to those skilled in the art. Such changes and
10 modifications are to be understood as inclpded within the
scope of the present invention as defined by the appended

claims unless they depart therefrom.



along a third conveyance path inside the third conponent nounting work
area, a third board conveying and holding unit for positioning and hol di ng
the board in a third placenent position where the board is conveyed beyond
the third pre-placenent standby position in a conveyance direction, and a
third unloader (U) for positioning andygol ding the board in a third post

pl acenment standby position where the oard is conveyed beyond the third

pl acement position in the conveyancerdimgcti on, wherein a conponent that is
fed froma 188 third conponent feeding device and held by a third placenent

head is p{ @CedAOBoﬁlIE@néH’:crgo@ﬂ@iggl Qggbggtw hBecthimdd RhAGRIENMngast tion
(FB), by nmeans of the third placenen head; a fourth nounting unit, which

s Providegh b haa dauiidh }oaderchlal dsalianged, | BuLss <l QUSLIL Gamonent

nounting WO ar ea, positioning a board on which a
conponent is tQ placed in a fourth pre-place t tandby_positio
| ocated af'dhy a[3$§mt‘ﬂ“c veyante P EFEV@FEE&%% o%lttﬁg t%clpr}‘gé%éor}]@eeyance
path inside the fourth conmponent nmounting work area, a fourth board
conveyi ngPaRl &Yl dithf uiacost F68VEYSRCRg BABRhol HPhg RHESHEAr 9%
fourth placenment position where the board is conveyed beyond the fourth
pr e- pl acerepneugh amlbyoqosd t itdati nishenebnveyaneetedi reet i ore dRREEEIHUrt h
unl oader for positioning and holding the board in a fourth post-placenent
st andby posétaohomhamne thdefhoard raircameyedibeyddd )t hend otheh s cedent
position

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.



in the conveyance direction, wherein a conponent that is fed froma fourth
conponent feeding device and held by a fourth placenent head is placed on
the fourth board located in the fourth placenent position, by neans of the
fourth placenment head; a downstream si de connective conveyance unit (CC2)
for unloading the board fromany one pd5the first unloader, the second

unl oader, and the bypass conveyance unit and | oading 189 a board into either
one of the.thixdcbopaeenandotihei igusyStemoadcepriaidgwnst ream si de detection
device for detecting the presence or absence of a board in the first

|oader, the  sgogndsunlpadalind henthi rdounl oadaion the phbydabaand crcanveyi ng
and holding unit, the fourth |loader, the tourth board conveying and hol di ng

uni t, ande{pe, bypass. conysyange, ULt LBRA)C AN WPSLI eant o} de Gantiol:

section for executing c rol ghest order of priority given

to either_a state in which ard, exists in.both either ane of the first
and secorfBPYB5HR? s"3R ?ﬁgabggpg?c8H5e§ﬁn§%§hgﬁﬁﬁﬁﬁ9ﬁfp?1?%%sﬂﬁﬁﬁéiﬁ%g t he
| oader or a state in which no board exists in both the pypass conveyance
uni t (BPAYOTkhéreRi r PObr £BMrth FBadRf, G&ﬁkﬂ’otnl‘?éltbd&?l&lnEb‘K e;‘?’uoﬁg‘ %ol di ng
unit succeeding the | oader or the bypass conveyance unit and with the next
order of p2ODrityhgitvenare t Hewot h@rrten belsisingd ddétvect HoMidighal s2%rom

t he upstreamsi de detection device

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



and the downstream si de detection device, a board is fed to the | oaders
according to the order of priority by the upstreamside connective
conveyance unit (CC), and, in a state in which no board exists in the
first loader or the second |oader or the bypass conveyance unit (BPA)
according to a next order of priorityqgg board is | oaded by the
upstream si de connective conveyance unit (CCl) into the 190 | oader with no
board or mbenbypgssweohveysszce (aory , ( BRPAY ;pasid imordiovenstaneiamhsiidéngondr o
section for executing control so that, with highest order of priority given

to a statejiBt Wiheh n@doasd fxiehsSal it @itt hey evepef phheddiid and
fourth | oaders and the board conveying and holding unit succeeding the

dovi ce, a°Board B USRS PORe PRI Gae o T he RShest ordad of

devi ce, oader evant tot est order of

priority by th downstream si de connectiyve conveyance. .unit , , 1n a
state in ﬁ%?8ﬂ8n§Q§¥ﬁ¥?Q5ﬁsﬁﬁg?n%fﬁgefﬁpxd Iﬁ?ﬁegﬁgr%ﬁ%§tf%é%%%y?ﬁgger
according to a next order of priority, a board s |oaded by th

downst r eaRR 8 dénEdARe NPy & SCORTe FARPS NERITt mQHQEBnQrWQ¥§F%F‘%aﬂé@zhﬁt% no

board, and executing control so that, with the highest order of priority
gi ven to aesepadeboprdwtiatvey psaran@xhetiding both difheroy creett ol the
board conveying and holding unit |ocated on an upstream side of the
unl oader , aadbdarldiiirsy unheaded ridr am t be sedaateplaeémeant pasd tilee higBest
order of priority toward the downstream side
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;




connective conveyance unit (CC2), and, in a state in which a board exists
in the first unloader or the second unl oader or the bypass conveyance unit
(BPA) according to a next order of priority, the board is unloaded fromthe
unl oader with the board or the bypass conveyance unit (BPA) with the board
toward the downstreamside connective ggpveyance unit (CC2). 191 6. A
conponent nounting systemas clained in claim5, further conprising a
second bypass aanvgysiiceanHs idd BEBhnecwhiveh denvegugidey patal | @Cl)o &othird
nmounti ng conveyance path conprised of the third | oader, the third board

conveyi ng1aadihgl di Basil tintdndinhedehidgd 1l opdest anshder f otié hsgdondi ng
conveyance path conprised of the fourth |oader, the fourth board conveying

and hoIdi@gFHgEtanangh%hggpgggrEgnggpﬁggggug@g qg@g@ged i ndependently of the

third nounting conveyance path an urth mounting conveyance path,

and wherein the_downstreamsid ontrol secti.on (3Q09), u ad rd
unl oaded fron1?HeUPF?§Fa@ﬁF&QS§F%8FEEHQ SEYV35E unﬁ%ﬁdera%gma§%£€§ggggcond
bypass conveyance unit _(BP) and | oads the board unl oaded fromthe ngéss
conveyancBre§RNES( BP BRSENCke ohi ad Peager gt the thirth leaget, 71
conponent nounting systemas clainmed in claim6, further conprising: a
downst r eafiisistie kswoshdcenveetnyvendovaelydime wnit, toe3)sswmnunieadfhg t he
board fromany one of the third unloader, the fourth unloader, and the
second bypags second board conveying and holding unit, and the bypass

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



conveyance unit; a downstream si de second detection device (DL) for
detecting presence or absence of a board in the third 192 unl oader, the
third board conveying and hol ding unit, the fourth unloader, the fourth
board conveying and holding wunit, and the second bypass conveyance unit
(BPA); and a downstream side second copggol section (309) for executing
control so that, with the highest order of priority given to a state in
whi ch a boatddexbspsnentbatbdiagt Herviere anld hled dt iy ch artdi fduptdcemémader s
and the third or fourth board conveying and hol ding unit succeeding the

unl oader pAaRaskspdhcadqdehechtonhsr@nBbataomtieeqddownsheeant side second
detection device, the board is unloaded fromthe unl oader rel evant to the

hi ghest o prjority by doyws S} et%ﬁgo ficanneci iMbant
conveyancéggéﬁﬁ%n%(Iéggﬂﬁﬁfﬁﬂ A%§§§t§¥2 %%Eﬁﬁgcﬁga oarg éxisggpin tﬁé third
unl oader 8% éhe fourth unl oader or the second bypass conveyance unit (BPB)

accordi ng the next order of priority, the board is unl oaded fromthe

unl oader with the board or the second bypass conveyance unit (BPB) with the
board toward tﬁefaﬁﬁﬁgtW@éﬁﬁépaeu§é60n&héﬁﬁnéﬁ%ﬁV%’Jégﬁbéyﬁﬂbéaugé%rgﬁxB).

8. A conponent nounting systemas clained in claim7, wherein, with the

hi ghest otdedensf Wrator iy aFvanged dnstbhe fPunipi cRORCPHGAE RP¥RS1IR%H both

t he second bypass conveyance
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



unit (BPB) and either one of the first and second unl oaders 193 and the
first or second board conveying and hol ding unit succeeding the unl oader on
basis of a detection signal from the downstream si de second detection
device, the downstreamside second control section further unloads the
board fromthe second bypass conveyanceggginit (BPB) relevant to the highest
order of priority by the downstream side second connective conveyance unit
(CC3). a board into either one of the third loader and the fourth

loader;

a downstream-side detection device for detecting the
presence or absence of a board in the first loader, the
second unloader, the third unloader, the third board
conveying and holding unit, the fourth loader, the fourth
board conveying and holding unit, and the bypass conveyance
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
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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).




