
;#$%&'()*e3ekEh445|<r=ZHE6~ETE=916 January 2003 1 DESCRIPTION  Device and
Method for Conveying and Holding Plate-like Member 5 Technical Field The
present invention relates to an apparatus and method for conveying and
holding a plate-like member, wherein a carried-in plate-like member can be
held and, after prescribed operations such as printing, processing, 10
component mounting, and so forth, the held , plate-like member can be
carried out. in particular, the present invention relates to a work
apparatus such as a component mounting apparatus or the like equipped with
a plate-like member conveying/holding device favorable as a board 15
conveying/holding device for hold=ng a board when the board or to which
components are mounted is used as an example of a plate-like member and
components are mounted on the board. Background Art 20 In recent years,
while electronic circuit boards vary in sizes widely from a small size type
including a portable telephone to a large size board such as a server
computer or the like, it is being required to produce their, most
efficiently in a minimum process time. As a form of a 25 mounting
apparatus, a robot-type mounting apparatus, in    16 January 2003 -, which
a working :head for sucking electronic components is moved by using an XY
robot to mount the electronic components, is becoming a main scream.
Hereafter, an example of a conventional 5 electronic component mounting
apparatus is explained with reference to Fig. 35. 



In the figure, reference numerals 120l, 1202 and 1203 denote component feed
units for taping components. Reference numeral 1204 denotes a component
feed unit for 10 components housed on a tray. Reference numerals 1205 and
1206 denote recognition. cameras for picking up an image of a suction
attitude of an electronic component in a working head before mounted.
Reference numeral 1207 denotes a nozzle station for housing a plurality of
kinds of nozzles 15 suitable for a plurality of kinds of electronic
components. Reverence numeral '208 denotes a leader for carrying an
electronic circuit board 1211 into a component mounting work area.
Reference numeral 1209 denotes a board conveying/holding device composed of
support rails 1209a, 20 1209b for supporting an electronic circuit board
1212. The board conveying/holding device 1209 is constituted such that one
support rail 1209b can be moved as far as a position. 1210 according to the
maximum size of the electronic circuit board to be applied. Reference
numeral 25 1213 ,denotes an unloader for carrying the electronic   16
January 2003 3 circuit board 1211 out of the component mounting working
area. Operations in the conventional electronic component mounting
apparatus a=a explained with reference to Fig. 35. An electronic circuit
board 12l1 is supported 5 by support rails 1209a, 1209b via a loader 12C8.
A working head (not shown) is moved by an XY robot along a path shown with
A in Fig. 35. nn electronic component is sucked by a component suction
nozzle attached to the working mead from a taping component feed unit i201.
The working head is 10 moved and a suction attitude of the . sucked
component is measured by a recognition camera 1205. After the calculation
for a position correction, the sucked and recognized component is mounted
onto the electronic circuit board 1212 by movement of the won king head
while its 15 position is corrected. Meanwhile, a component reed unit for
fending electronic components is also disposed in the rear of the component
mounting work area of the mounting apparatus as shown with reference
numerals 1203 and 1204 . 



An image of an electronic component sucked from the taping 20 component
feed unit 1203 or the components housed on a tray I204 is also picked up by
a recognition camera i206 so that its attitude at a suction position is
recognized. Rfter the calculation. for a position correction, the sucked
and recognized component is mounted onto the electronic circuit 25 board
1212 by a nozzle. This path is shown with B.   16~ January 2003 4 In recent
years, electronic circuit boards vary from of a small size type to of a
large size type. In an electronic component mounting apparatus, support
rails 1209a, 1209b are designed in a size in which a boa=d of up 5 to the
maximum size can be supported. Therefore, the support rails 1209a, 1209b
are constituted such that the support rail 1209a on the front side of the
mounting apparatus is fixed while the support rail 1209b in the rear can be
moved depending on the board size. Consequently, 10 the ccmponent feed
units 1203, 12C4 in the rear are disposed further behind the furthest rear
position. 1210 of the support rail 1209b. In a small size board, this
seriously hinders reduction of a mounting time since the moving distance of
the working read from suction of the 15 electronic component to mounting
through recognition is increased, resulting in the longer moving time as
shown with path H. B.While the mounting time needs to be reduced to reduce
costs of mounting electronic components, the distances between three
processes, that is, a suction 20 process, recognition process, and mounting
process of electronic components needs to be minimized to reduce this
mounting time. To minimize the distances between the three processes, there
is a method of integrally moving support rails 1209a, 1209b, support pins
which are disposed below 25 the support rails 1209a, 1209b and support the
electronic   16 January 2003 S 



circuit board from downward, and a support plate, on which the support pins
are disposed, depending on the electronic component to be fed. However, a
mechanism for moving the support pins and the support plate is required and
the 5 movement amount of these members itself is little. Thus, this method
is not very effective. In view of the mounting quality moving the
electronic circuit board more than necessary during component mount=ng is
not a good method. Accordingly,the object of the present invention IO is to
provide an apparatus and method for conveying and holding a plate-like
member, wherein the plate-like member car be carried in to a conveying
position and then moved to a desired work position to perform a desired
work efficiently while been held irrespective of the size of the 15
plate-like member and, after the desired work, can be roved to a conveying
position and carried out so that the platelike member is carried in, held,
and ca=rigid out efficiently and rapidly, and thus the above issue is
solved. Furthermore, the present invention provides a 2 0 component
mounting apparatus equipped with the plate-like member conveying/holding
device as a board conveying/holding device, wherein to moving distances of
a component voiding member between component holding, component
recognition, and component mounting can be 25 reduced irrespective of the
size of the board to shorten   16 January 2003 6 the mounting time and
thereby improve mounting efficiency. Disclosure Of Invention _In order to
achieve the above object, the present 5 invention has the following
constitutions. According to a first aspect of the present invention the=a
is provided a device for conveying and 



holding a plate-like member comprising a first rail-like holding member and
a second 10 rail-like holding member, each including conveying member for
conveying the plate-like member so that the plate-like member can be
carried in and out arid held; a ball screw shaft which is disposed to
extend in a direction perpendicular to a longitudinal direction of 15 the
first rail-like holding member and the second rail-like holding member and
moves the second rail-like holding member or moves the first rail-like
holding member and second rail-like holding member in parallel; a rotation
drive unit which drives rotation of 20 the ball screw shaft; a first nut
which is attached rotatably relative to the first rail-like holding member
and screw-threaded with the screw shaft; a second nut which is fixedly
attached to the ~5 second rail-like holding member and screw-threaded with
the   16 January 2003 7 scre~~ shaf t; and a sel ecti ve lock mec:na nism
which can alter natively se~ect an operaticn of engaging w=th the firs t
nut of the f i rst rail -1'_ke r:cldi ng m2:~..oer t0 S tot? 5 rotation of
t^:e first nut and an operation of re_easir.g the engage~:ent with the
first nut of the first rail-'_ike holding me^~,ber to allow the first r_ut
to rotate relatively to the first rail-l~k~ holdir:g member, wherein after
the selective =oc'.K mechanism 10 releases the er:gagement .with the first
r_ut of the fi=st 



rai 1-1 i ke :zolding member to a' low the first nut to rotate relatively
to the first rail-like holding member, only the second rail-like holding
member is moved by rotating the screw shaft, and a position cf ti-:e second
rail-like rolding I5 member relative to the first rail-like holding member
is changed, while, after the selective lock mechanism is ' engaged with the
first nut of the first rail-like holding member, the first rail-like
holding member and the second rail-like holding me:-aber are irLtegrally
moved in parallel 20 by rotating the straw shaft. According to a second
aspect of t:~e present invention, the=a is provided a device for conveying
an d holding a plate-like me:~'oer according to the first aspect, wherein
the rotation drive unit is or:e motor for driving 25 forward and reverse
rotation of the screw shaft.   16 January 2003 ccording to a thud aspect Of
t.^_e preSe:lt invention, there i s nrcvided a device for CC:lveylng and
hOldi ng a plate-~ =k2 IL:emb2r dCCOrding t0 the first aspect, W~e;e7.:1
the SeCOnd r:ut sCrew-tr:readed Wi th the SC=ctrl Shaft i~^1~ c n r 1 i~
'drn 5 is no` a,.t_cred f-x..~.ly to the eco_.d ai_-i_k:_ hol i..g member,
but attached rotatably relative to the second raillike holding ~^~erc~ber,
while the selective lock mechanism can select alternatively an operation of
engaging with the second nut oT the se~co^d rail -like zolding member to
stop '10 rotation of th.e second nut or an operation of releasing
engager!ent witr: the second nut of the second rail-like holding member to
allow the second nut to rotate; and the sel ective lock r.echar.ism
releases the engagement with the first nut of the first rail-like I5 hol
ding :~eznber to allow the first rut to rotate relati vely to the first
rail-like hol dir:g member and th e:-i rotates the ' screw shaft to move
only the second rail-like rolding member relatively to the first rail-like
holding member, or the selective lock m,echanisrn releases the engagement
with 20 the second r_ut ef th a second rail -like rolding member to allow
the second nut to rotate relatively to t:.e second rail-like holding
me_-,~aer a nd then rotates the screw shaft to move only the fi rst
rail-like holding me:rber relativel y to the second rail-like holding
member so that a gap 25 distance between the first rail-?ike holding member
and the   16 January 2003 a secor:d rail-like holdi^g member is
changed,whiletheselect=ve lock ^:echan_smengages wit h the firstnut
oft:zefirst ra_1-like holdingmember a::d the second nut ofthese~or:d
rail-like holdingmeri~~er and then rotatesthe screw5 shart so that the f i
rstrail-i i ke hold=rLg :ne:vicer ar:dthesecond rail-like holdingmember are
integrallymovedinparallel. According to a fourth aspect of the present inv
er_tion, then a is provi ded a de-Jice for conveying and 10 holding a 'p 1
ate-like. member according to ary~ one of the first to third aspects,
further co~:prising a linear guide mechanism, which is disposed to extend
in parallel to the screw shaft in a direction perpendicular to an axial
direction of each of the rail-like holding members and 



15 guides parallel movement of the two rail-like holding members. According
to a fifth aspect of the present invention, thers is provided a device for
conveying and holdir_g a plate-like member according to any er.e of the 20
first to fourth aspects, wherein the selective loc'.~c mechanism engages
with the first nut of the first rail-like holding member to rotate the
sc=ew shaft and then the first rail-like holding member and the second
ra=1-like holding member are integrally moved in parallel so that, first,
the 2 5 first rail-like holding member is positioned at a reference   16
January 2003 10 L''Osl~lCn a="s~~. t::C_"1 t'_^_~ sc..^-i2Ct? ve IOC~~C
i.:.eC~':a?':'-S:L1 re_e s~S ti.e e_ngagemant w;==r~ the first r.ut cf the
f_rst _ai'-'_i ke holcing :~;e~~~e; to allow the first nut t0 rotaye relati
v:.ly to t^~e first rail-1 i ke holding me:rber and then rotates the 5
screw shaft so t'~Lat only th a seccnd rail -' i~:2 hol di::g member is
moved and a position of the second =ail-like ho'_ding member relative to t
he ~irst rail-like ~:ol ding mem^er at the reference positicn is char:gzd
to adjust the gap between ='^:e first rail-1i ke cl di ng me~r~,^eY ar_d
t1e 10 second rail -like holding mer~:ber, and . . then, the selective lock
nechar.ism engages with the first nut of the first rail-like holding member
and then rotates t'_'_^_e screw shaft so that the first rail-like holding
member and the second rail-'_i'.~e hold=ng member are 15 integrally mcved
in parallel while the adjusted gan is :rain tained . According to a sixth
aspec~ of the present i.^.venticr., there is provided a d:.vice for
conveying and holding a piate-llke member according to ar.y one ef the 20
first to fifth aspects, further comprising a stopper which 's brcugr:t into
contact with the plate-Like member to position and hold the plate-like
member at the prescribed position when the plate-like r,~.ember is conveyed
between the first rail-like holding member and the second rail-like 25
holding member by the conveying meT:ber.  



16 January 2003 11 ACCord1^g t0 a Se'Je.^.th aSL7eCt Ot t~:e p~2Sa:':t
lnventiOn, tile'=a iS prOVi~~ed a Co::'.pOn2nt mou~ting appcratl'.S
equipped with a de'~1C2 fOr Coi?Ve_l7.rLg aid t?Oid1=':g a ;71 a`2llke
rI.lemhor~ ~,~lhe=e'_n ~C!e r,late-1 i o a i S a board... - Jn ...... . ..
- ~ ~'~.. ::!eT'_^ r tO 5 which components are to be ~:ounted, two of the
dev i ces for convey_ng and holding a plate-like nember according to any
one of the first to sixth aspects are used as board co.rweyir~g/holdir_g
dev i ces for conveying and hol di ng the board in the component mountin~.~
apparatus for r~.our.ting the 10 components onto the. board, G compor.e:!t
mount:.ng work area in the .co~tpo^:ent mour.ti ng a= paratus, in which the
components are mounted, is divided into a first mounting area and a second
mounting area along the board convey_rg direction, one of the devices for
conveying and told=ng a 15 plate-like membe r is used as a first board
conveying/holding device in the first mounting area and the other device
for cor:veying/holding a plate-like member is used as a second board
conveyir_g and holding device in the second mour_tir_g area, ar.d eacr.
board conveying/holding 20 device is indeper:dently dryer: in each mounting
area. According to an eighth aspect of the present invention, there is
provided a component mountir_g apparatus equipped with a device for
conveying and holding a pla~elike member according to the seventh aspect,
wherein a 25 first component mounting position of t'~e first board   16
January 2003 COnV2jTi~lCJ/h~-ding GeV.C2 lr. ti.e LlrSt Pour:t=ng a'_"ea
ar-C a second compor~en t mcunti ng pcsiticn of t'_:e second board
conveyir~g/he=ding device in ti a second r~.ou-~ti:.g area are di5pose'~ ;
n ZigZ,y s0 3s t0 be r_;i~gn~~l 1_ j n~rGSAd t0 23Ch 5 other. r~cco~ding to
a. r.int~~ aspect of the present invention, there is prcvided a component
mounting apparatus equipped with a dav;ce for conveying and holding a
platelike member according to the se~enth or eighth aspect, 10 wherein a
first component feed unit for 'feeding the components to be mounted onto
the board at~an end edge portion in the first r;ounti ng area or. an
opposite sida of the second mounting area, ar~d a first component
recognition unit is disposed in the vicir_itY cf the first co:~poner~t 15
feed unit, and a second component feed ur_it for feeding the components to
be mounted or_to the board at an end edge portion in the second mounting
area or. ar. opposite side of the first mounting area, and a second
ce~npor_e-~t recognition 20 unit is disposed ir: the vcin'_ty of the second
cemponer:t feed unit. According to a tenth aspect of the present 



invention, there is provided a component mounting apparatus equipped with a
Device for conveying and holding a plate 25 like member accordirg to the
ninth aspect, wherein the   16 January 2003 13 lrSt C.^.r".DC_":e=:t -e2d
u:'?lt, ~fie LlrS~ CCmpCn2rW r2COgu? L~O:"L urL7.t, the s2COn ~ CC:~,pGnent
feed un_t, a^d the second compone:~t recogni tio.^. uni t are d~.sposed
substantially paint-s~,metrically with respect to a cen,.er o. the w~ole 5
component mounting word: area coining t~.e firs mounting area and the
seco:~d mou:~tir_g area. According to an 11th aspect of the present
invention, t~:ere is provided a cG:^ponent mour_tir_g apparatus ea_uioped
with a device for conveying and holding a piare 10 like membAr according
to' the' nir_th or tenth aspect, . wherein tze first component mounting
position of the first board conveying/holding device in the first mounting
area is determined in consideration to a distance between. the first
component feed unit and the first compor_ert recogr:ition 15 unit, while
tire second component mcunting position of the second board
corveying/holding device in t:~e second mounting area is determined in
cons'_deration to a distance between the second component feed unit and the
second coLnpone.^.~ recognitiGn unit. 20 According to a 1^th aspect of the
prese nt invention, there is provided a cc~:ponent mounting apparatus
equipped wi th a device for conve_,%ing and ho 1 ding a p=atelike member
according to any one of the ninth to 11th aspects, wherein the first
component fled unit and the 25 second component feed unit are component
feed ur_its for   16 January 2003 14 hOUS lng tap in CJ CO:,:'`'JO:'.e:! t
S to be :VIOL:'.'? tcd On ~O t h 2 b0a~ d, whl.Ch are t:''_e cor::por.e'_aS
houjcd a::d held 1ri a take. t~_CCOrC.' :':g t0 a ? 3th aspect Of the
p=2Sen l~.v~='lt' C''', there iS prop.%, rl~ri a Cn:^p n~an'~ mo;,~_r7,'~i
,g ~r?V1C2 5 equipped with a device for convey=ng and holding a platelike
member according to any one of the sever_th to 12th aspects, ~/Vuerein the
first corapo^_ent mounting position of th a first board conveyirg/:~clding
device in the first mount_rg area C.r~d the second compor.en~ moun~.ing
position o~ 10 the second boa=d co^veying/holding device ir.~ t:~.e second
mounting area are disposed in zigzag so as to be d=agonally opposed to each
other, a tray-type component feed unit in which tre components to be
mounted onto the board are housed on a tray, is disposed at a posi~ion
other t::an the I5 first component moun~ing position ir~ the first mounting
area, and another tray-type compo::ent feed unit in which the components ~o
be mounted onto the board are housed on a tray, is disposed at the second
component mounting posiL:~On in the second mounting area. 20 According to a
14th aspect of the present invention, there is provided a Component
mounting apparatus equipped with a device for conveying a~:d hold' ng a pl
atelike member according to any one cf the seventh to 13th aspects,
whereir_, when the board is conveyed between the 25 first rail-like holding
member and the second rail-like 



16 January 2003 15 'r~o' ding mex..ne= by the co:~Veyirg .re yer, eac'.^_
board corva,.~i:.g/nol di~~g device rur then comp=ises a stopper ~~rzic:z
is brought into contact with to board and pcsitions and _~;~1 ds the board
in a_ vi cinity of a center of the wzcle 5 CO.:LpOneilt I'l0l:nt1:1g wOr'it
a'_"2a CCmbl.ni r_g the first mOUnting area and the second r~ou::ting area.
F ccording to a l5tr: aspect of the present ~. t- ; inv-.:__on, these is
provided a cc:nponer.~. mounting apparatus eauipped with a device for
conveying/holding a plate-like 10 member acco=ding to . any ~on~ ~of the
sevent:~~ to 14t^~ aspects, wherein, when the first board conveying/holding
device and the second board conveying/holding device are positioned adj
acent to eac:~ other in ons 1 i r_e, the board can be conveyed from t~^_e
first board conJeying/hold=ng device 1S towards the second board
conveying/holding device. F~ccording to a 16th aspect of the present ,1
invention, t::ere is provided a component moenting apparatus equipped with
a device for conveying and holding a platelike member accordi=~g to any
or.e of the seventh to 14th 20 aspects, further comprising a loader for
carrying the board into each board conveying/holdi ng device an d ar:
unloader for carryir;g the board out from each board conveyina/holdir_g
d~vlCe, who=ein the first board conveying/holdir_g device and the second
board 25 conveying/holding device car. independently perform   16 January
2003 1G Carry:.T_':g-'-.'? of the bOa'_'d rr0:'_ she 1 Uader a=':C1 C3?'r';
i~.'_''.g-OLit th.e board to tae a^loadar, reSpeCt_ve'_y. r?cco;ding to a
l7tr: aspect of t:^.e present invention, there is provided a :r.ethod for
conveying and 5 holding a plate-like member, wherein, when a ball sc=ew
shaft disposed to extend in a direction perpendicular to a longitudinal
direction. of a first rail-like hold~.ng me:;iber and a second rail-1 ? ke
hol ding ::ember rotates ir_ a plate> Tike me:m.ber ccnV2jll:':g/holdir_a
device equipped with the 10 first rail-like holding member and the second
rail-like holding me:nbe~, which can carry in and out and rLold a
plate-like me:.nber, rotation of a nut which is screwthreaded to the ball
screw shaft and attached to each of the first rail-like holding member and
the second rail-like I5 holding me::~ber is regulated so that the first
rill-like holding member and the seco::d rail-like holding meT,ber are
integrally moved in parallel to convey the plate-like member, and
regulation of =oration of the nut of either one 20 rail-like holding
r!e~nber of the first rail-like holding mea-~ber and the second rail-like
hold_ng member is released so that the rut is rotated together with the
ball screw shaft upon rotation. of the ba'_1 screw shaft, movement cf the
one rail-like holding member is regulated and t.^.e other 25 rail-like
hold_ng member of the first rail-lice holding 



16 January 2003 17 member and the second rail-iil:e holding member, of
which rotation of the r_ut is regu'_ated, is moved during rotation o` the
ball screw s::aft so that only the ot:~er rail-like holding member is moved
in parallel with respect to the one 5 rail-like holding member to adjust a
gap between the first rail-like holding member and the second rail-like
holding member. Accordir:g to an lath aspect of the present invention,
there is provided a method for mounting 10 components, comprising: carrying
in a ~ board from a loader to a first conveying/holdir:g device by the
loader and the first conveying/holding device; moving the first boa=d
conve~.~ing/holding device 15 holding the carried-in board to a side of one
component feed unit; A mounting components in the one component feed unit
onto the board held by the first board conveying/holding device; 20
carrying the board from the first board conveying/holding dev'_ce to a
second board conveying/holding device by the first conveying/holding device
and the second board conveying/holding device; moving the second board
conveying/holding device 25 holding the carried-in board to a side of the
other   16 January 2003 18 component feed unit; r^,ou::ting componer:ts i:~
t'r_e other comp orient feed unit or_to the board held by the second board
conveying/holding device; and 5 carrying the beard from the second board
conveying/holding device to an unlcader by the second board
conveying/holding device and the unloader. y According to a 1th aspect of
the present invention, t'.:ere is provided a method for mountir_g 10
components according to the 18th aspect, wherein the component mo~~nting in
the first board cor_veyir~g/holding device and the component mounting in
the second board conveying/holding device are simultaneously performed.
According to a 20th aspect of the present 15 invention, here is provided a
method for mounting components according to the 18th Gspect, wherein, while
the board conveyance from tre loader to the first board conveying/holding
device, the board conveyance from the first board conveying/holding device
to the second board 20 conveying/holdir_g device, and the board conveyance
from the second board conveying/holding device to the unloader are
performed on a board conveyance path in one line, and the one component
feed unit and the other component feed unit are opposed to each other in a
direction perpendicular to 



25 an extending direction of the board conveyance path, the   16 January
2003 19 ccmper:ents are mour_ted cn a half area of the beard cr_ a side of
the one component feed unit in tie first beard conveying/holdir_g device
and t^:e components are mounted on a half area of the board on a side of
the other component 5 feed unit in the second board conveying/holding
device. According to a 21st aspect of the present invention, there is
provided a method for mounting components according to the 18th aspect,
w'~:erein the board conveyance from the loader to the first board 10
corweying/holding device, the board conveyance from the first board
conveying/ho~ldir~g device to the secor:d board corweying/holding device,
and the board conveyance from the second board conveying/holding device to
the unloader are simultaneously perforr::ed. 15 According to a 2nd aspect
or the present invention, there is provided a work device for a plate-like
member, comprising: a first plate-like member conveying/holding device
4~hich can carry in and out a plate-like me_nber at a 20 plate-like member
conveying position. and hold the carriedin plate-like member; a second
plate-li~e member cenveying/holding device which can be adjacent to the
first plate-like member conveying/holdirg device at the plate-like me_~er
conveying 25 position, carry in the plate-like member by the first   16
January 2003 ~C plate-' ike me:zber convey=ng/ho 1 di ng dev i ce via t^:e
firs plate-li'.:e member conveyir:g/holding device, hold the platelike
~"Le:^.~'JE~ Carried in by the first plate-1=ke me_nber convey_ng/holding
device, and carry out the held plate-like 5 member at the TJlate-like
r~.ember conveying posi tion; a first moving device for moving the first
plate like member conveying/holding device in a direction crossing the
plate-like me_;~.ber conveying direction between the plate-1 ike me:r.~er
cor:veying position and a firs. wo=k 10 position at whic:: a prescribed
work is, performed for the plate-like me~Wer held by the first plate-like
member cor.veying/rolding device; and a second moving device for moving the
S2COnd plate-;ike member conveying/holding device in a direction 15
crossing the plate-like member conveying direction between y the plate-like
member conveying position and a second work position at w:~ic:~ a
prescribed work is performed for the plate-like member held by the second
plate-lire member conveying/rolding device, 



20 wherein the plate-like member is carried in a^~d he'_d by the first
plate-like member ccnveying/holding device positioned at the plate-like
member co:^_veying/holdi:~g posi tion by the first plate-like member
conveying/holding device, the first pla~e-like member 25 conveying/holding
device is moved to the first work   16 January 2003 21 position by the
=first moving crevice, and the prescribed work is performed for the
p-ate-like member held by the first plate-li~:e me~er cenvey_::g/holding
device, the pla~e-like member held by the first plates like member
corve~ring/holding device is carried i r. from the fi =st plate-li~:e
member convey_r:g/holding device position ed at the plate-like member
conveying/holding position to the second plate-like member
cor_veying/holdina device positioned at a posi=ion adjacent to the first
plate-like 10 member corveying/holding device by tr:e first plate-like
r:~ember conveying/hol.ding device and the second plate-_ike member
conveying/holdir_g device and held by the second plate-like member
conveying/r:olding device, the second plate-like member conveyir.g/holding
device is moved to the 15 second work positron by the second movir_g
device, and the prescribed work is performed to the plate-like :,ember held
by the second plate-like member conveying/hclding device, and the
plate-like me:nbe~ held by the second plate20 lice member conveying/holding
device is carried out from the seccnd plate-like r:ember cor:veying/holding
device at the plate-like member conveying/holding position by the second
plate-like member conveying/holding device. P:ccording to a 23rd aspect of
the present 25 it:vention, there is prov'_ded a wcrk device for a
plate-like   16 January 2003 2G member acCOrding to the 22nd aspect,
wherein a ~or~: area of the w~~rk device is divided ir~t~ two, a first work
area and a second wor;; area, assuming the plate-like ~r.ember conveying
direction at the plate-like member conveying 5 position as a border, and
during a wcrk for the pla te-1 i ~:e member, the first moving device moves
the first plate-like member ccnve_,rinc/holding de-rice to the first work
position in the first work area in which the prescribed wor:r is performed
10 for the plate-like member held b~ the first plate-like member
corveyir~g/:zolding device, while the second movir_g device moves the
second plate-like member cor_veying/holding device to the second work
position in the second work area in which the prescribed work is performed
for the plate 



15 like member held by the second plate-like member conveying/holding
device. According to a 24th aspect of the present invention, there is
provided a work device for a plate-like member according to the 22nd or
23rd aspect, wherein the 20 plate-like member is a board onto which
components are to be mounted, the work device for performing t~_e work for
the plate-like member is a component mounting apparatus for mounting the
compcner_ts onto the board and the first and second plate-like member
conveying/:~olding devices are 25 first ar_d second board conveying/holding
device; and   16 January 2003 23 a COmpOnerit mUUnting work area in the
COmpCnent noun ring apparatlls, in whi Ci'1 the COmt~One:':tS are mounted,
15 divided into a first mounting area arid a second mounting area along a
board conveying direction, the first board 5 conveying/r:olding device can
be moved to a first component mounting position as the first :pork position
in the first mounting area by the firs= moving device, while tl-_e second
board conveyir_g/holding device can be moved to a second component mounting
position as t'_'_^.e second work position ir_ 10 the.second mountir_g a=ea
by ~he secor_d moving device, and the components are indep~e:~dently
mounted onto a board held by each board cor_veying/holding device in each
mounting ar ea. According to a 25t:^_ aspect of the present 15 invention,
there is provided a work device for a plate-like member according ~o the
24th aspect, wherein a first component feed un't fo. feed'_ng the
components to be mounted onto the board is disposed at an end edge portion
in the first mou=sting a_ea or, an opposite side of the 20 second mounting
area, a first co:~.ponent recognition unit is disposed in a vicinity of the
f_rst component feed unit and 



on a side of the first work posit=on, and the work device further comprises
a c~~orL;ing head which can move in the first mounting area, holds the
components from the first 25 component feed unit, and mounts the components
onto the   16 January 2003 7 ,1 board held by the first beard co
nveying/i~olding device positio::ed at the first component mounting
position after the components are recognized by the first component recogni
Lion uni t, ar:d S a second component feed unit for feeding the components
to be mounted onto the beard is disposed at an end edge portion in the
seco.^.d mounti r~g area on an cpposi to side of the first mounting area, a
second component recognition unit is disposed in a vicinity of the second
10 compcner:t feed uni t a__^.d on a side Qf' the second work position, and
the work device further comprises a working head which can move in the
second mounting area, holds the components from the second co:^ponert feed
a nit, and mounts the co~:~poner_ts onto the board held by the second board
15 conveying/holding device posit=fined at the second component mounting
position after the componeras are recognized by the second component
recognition unit. According to a 26th aspect o~ the present invention,
there is provided a work method for a plate-1-lke 20 :r,ember, comprising:
while a first plate-like member conveying/holdir~g device which can carry
ir. Gnd out and hold a plate-like member, and a second plate-liK:e
:r.er~ber conveying/holding device which can carry in and out and hold a
plate-like 25 member, are positioned adjacer:t to each other at a plate
16 January 2003 L. ~ like mer;;cer conveying pos'_tier:, ca;ryi:~g the
plate-1 ike member into the f-rst date-like m2:aber con~eyig/ holdi ng
device by the first plate-like member conveying/holding de'JlCe, carrying
_n and holdinJ the carried-in plate-like 5 me;aber by the second
tilate-like member conveying/holding device via the first plats-like member
corweyi.^.g/holding device by the first plate-li~:e member
conveying/holding device, and carrying in a:~d holding a subseauent
plate-like member by the first plate-like member conveying/holding 10
device by the first plate-like member conveying/holding device; moving the
first plate-like member 



con.reyyrg/holding device from the plate-like memoer cor:veying position to
a first work position in a direction 15 crossing a plate-like member
conveying direction, and moving t~.e second plate-like member
conveying/hold~r~g device from the plate-like member conveying position to
a second work position in a direction crossing the plate-like member
conveying direction; 20 performing a prescribed work for the pate-like
member held by the first plate-like mer~,ber conveying/holding device at
the first work position, and performing a prescribed work for the
plate-like me:n_ber held by the second plate-li~:e member conveying/holding
device at 25 the second work position;   16 January 2003 2~ mov_ng the
first plate-like :r,e:~.ber conveying/holding device from t:~e first work
position to t^le plate-like member cc:^_veyir~-7 posi tion in a direction
crossir._g to the plate-'ir:a member conveying direction,5while moving the
second plate-1'_~:e member conveying/holdingdevice from the second~,aorL:
nesitionto the plate-likemember conveying position in a direction, crossing
to theSplate-like member conveyi:^g direction; andwhile thefirs;. ~
elate-li~:e :ember10conveying/ holding devicear_d t:a seco:~dpl ate-1'_ke
memberconveying/holding deviceare positionedadjacent to eachother at the p'
ate-1 ike ~r.e:nber conv?yir:gposition, carryingout the plate-like member
held by thesecond plate-likeme_nber cor_veying/holdingdevice f nom
.thesecond plate-like15member conveying/:^_oldingdevice by t~:esecond
plate-likemember conveying/::oldingdevice whilecarrying out theplate-like
member heldby the firstplate-lil~:e memberconveyir_g/holding devicefrom
_.:e firstplate-like me:~,berconveying/holding deviceto tre
secondplate-like member20conveying/holding deviceby t:~e firstplate-like
memberconveying/holding deviceand t:~? secondplate-lire
memberconveying/holding device.According toa 27t:~L aspectof the
presentinvention, there is provided a ~,rork method for a
plate-like25member according to the6th asbect, wherein, when a work   16
January 2003 27 ar2a Of th2 'vJOr:: d2vlCa 1S dlvlded l: t0 two, a flrsL
work crea and a SeCO_nd WOr: area ass',~~'mr~g tL^.e pic=e-17.k2
Ii~.~?i!.be'_" conveyi ng direction a~ the p 1 ate-like me~.ber convey-ng
positior_ as a border ar:d the plate-like member 5 conveying/holdir_g
devices are moved to the wore: positions; the first plate-li'.~e mem_'oer
cor:veying/holdi ng device is moved to the f=rst work position in the first
v~ork area, in which the prescribed work is performed for the plate-like
member held by t'.^.e first plate-li~:e ^~ember 10 co:weying/holding
device, whi_a the Second plate-like me_nber conveyina/ho~lding device is
moved to the second work position in the secon d work area, in which t^e
prescribed work is performed for the plats-like member held by the sscond
plate-like member conveyir_g/holding device. 15 According to a 28th aspect
of the present invention, there is p=ovided a ~~~ork method for a
plate-like member according to the 26th or 27th aspect, w^erein, when the
plate-lif:e member is a board onto whicr. components are to be mounted, the
work device for performing the word: for 20 the plate-like member is a
component mounting apparatus for mount-ng the ccmponents onto the board,
the first and second plate-iii:e member conveying/holding devices are first
and second board conveyir:g/holding devices, and a component mounting work
area in the component mounting 25 apparatus, in which components are
mounted is divided into   16 January 2003 27/1 



a first mounting area and a second me unting area along a board conveyi.^.a
directi or.; the first board co::ve~:_ng/holding device can be moved to a
first component mountng position as the first 5 word; position in the irst
mounti::g area, while the second board conveying/holding device can be
moved to a second component mounting position as tie second work position
in ,, the second ~~cunting area by the second moving device, and components
are independer:tly mounted onto a board held by 10 each board conveyi
r:g/holdir_g dev=ce i r. ,each mounting area. According to a 29th aspect of
the present invention, there is provided a work method for a plate-like
member according to t~e 28th aspect, wherein, in the first mounting area,
the ccmponer_ts are held by a working head 15 from a first component feed
uni~ installed at an end edge portion or, an opposite side of t=a second
mounting area in the first mounting area during the prescribed work and,
after the components held by the working head are recognized by a first
component recognition unit disposed 20 in a vicinity of the first cor.;
po_nent feed unit and or_ a side of the first work position, ~he
compor_e~~ts held by the working head are mounted onto the first board
conveying/holding device positioned at the first component mounting
position, 25 while independently from the above component   16 January 2003
27/2 ho=ding, componen t recogr_i tion, -r:d cem~onent mounting, is the
second mounting area, t~ze compcne nts are r:eld by a working head from a
second component feed ur:it ins=alied at an er_d edge portion cn an
opposite side of the secor:d 5 mounting area in the second mountir_g area,
arid, aftev the components held by the working head are recognised by
second component recognition unit disposed in G vicin_ty of the second
componer_t feed unit and on a side ef the second work posirion, the
components he'd by t^e wor::ir.g head a=a 10 mounted onto the second board
conve~~~ing/ho'ding device positioned at the second componen= mounting
positicr:. According to a 30th aspect o' the present invention, there is
provided a wo=k method for a plate-like member according to tr_e 28 ~h
aspec,t, wherein t::e pl ate-li~:e 15 member is held across both the ~'_rst
and second plate-like member conveying/holding devices, ar_d t_ze firs ar:d
second i plate-like member conveyir.g/r:olding devices are synchronously
moved in parallel ~o either or_e o= the first Mounting area and the second
moanting area to r~.ount the 20 components. According to a 31st aspect of
the present invent,-on, there is provided a method for mou:~tir:g
components according to the 18th aspect, wherein, while the board
conveyance from the loader to the ~i=st board 25 conveying/holding device,
the board conveya:?ce from the  



16 January 2003 27/3 first board conveyir:g/roldi::g de~rice to the second
beard conveying/holdir_g device, and the board conveyar:ce from. the second
board convey_r_g/holding device to the un'_oader are performed on a board
conveyance path in one line, the one 5 component feed unit and the other
componer:t feed unit are opposed to each other ir: a direction
perpendicular to an extending direction of the board conveyance path and
each. compor:er:t recognition. unit ~.s disposed in a vicinity of each
cor:ponen t feed unit on a si d~ of the beard cor_v~yance 10 path, the
componera mo~.~nti ng of the first board conveying/holdir:g device is
performed by holding the components from the one componer:t feed unit,
recognizing them by the compor.er_t recognition unit disposed in the
vicinity of the or_e component feed uni~ on the side of the 15 board
conveyance pats:, anal then moun ring them on a half area on the side of
the one co~:~ponent feed unit of the board r:eld by the first board
conveying/holding device in the first board conveying/holding device, and
component mounting of the second board conveying/holding device is 20
performed by holding the components from the other component feed unit,
recognizing them by the component recognition, unit disposed in the
vicinity of the other component feed unit on the side of the board
cor_veyance path, and then mounting them cn a half area of the beard on 25
the side of the other component feed unit of the board held   16 January
2003 27/4 by tr:e second beard conveying/ho_~.ir_g device i n t.ze secer~d
board conveying/holding device. brief Descript'_on Of Drawings 5 These and
other as~ec~s and features of the present invention will become clear from
the following description taken in conjunction with the preferred
e_~:bodim~nts thereof with reference to the accompanying dr aT~ ings, in
which   16 January 2003 G a. F ig. i 1S a general SCi:eI?':a~.'_C
perSpeCLi'v'e Vie:v s'~cwing a compone.^.t :noun_ir.g apparatus :zavir.g a
board conve,ri ng/~:olding device accord_ng to an e~rbod;r~:ent of Lhe
,.~ro,~rlt in ~r4r,'-i r 



r,_ . _b,.. . ._ _ .r?1; 5 Fig. 2 is a general schematic layout plan of the
component r~ount'_r.g apparatus of Fig. 1; Fig. 3 is a general detail plan
view showing the ccmnonent r^ounting apparatus of Fig. 1; Fig. 4 is a
detail pl ar: ~riew sho.ai^:g tha board 1C ~ conveying/halding device of
Fig. 1;. , Fig. 5 is a detail rig'r.t side v_ew showing t'~e board
cor_veying/holding device of Fig. 1; Fig. 6 is a perspecti~e view showing
the board conveying/holdin g device of Fig. I; 15 Fig. 7 is a detail
e:_larged right side view showing a selective lock mechanisTn of the board
co^veyir.g/holding device of Fig. I; Fig. 8 is a detail front view showing
t~:e board conveying/holding device of Fig. 1; 20 Fig. 9 is an explanatory
view showing an operation of conveying a board by two board
conveying/holding devices in the co~npone:Lt mounting apparatus of Fig. 1;
Fig. 10 is an explanatory view showing operations 25 of returning to the
origin and mour_ting of support rail   16 January 2003 G ~ units in the
boa-d conveying/ho' dir:g de~Tices i r_ the CO^L'y.70:!P.-':t
^LOL:=":t_?':g ap'yJaratL:S Gf Fig. 1; Fig. 11 is an explanator~r view
showir_c a ~ initial Jtat ~* ~`,y V1i"1v^1i' r~ ~ t~nl1 ty T ~r1> >Yd a ,.y
,. ~, _ _ _ o_ t._~ bo.... 5 conveying/holding deVlCes in t'.^.e compone^.t
mounting apparatus of Fig. 1; Fig. ?2 is an explanatory view showing an
operatio.^. or retur.^.ing to the or~g_ns of support rail units on the
loc~:ed sides of the board conveying/holding devices 10 ~ in the component
mounting apparatus of Fig. 1; Fig. 13 's an e:~:p lanator~r vie~~r showing
ar_ operation of returning to the origins of support rail units on the
always roved sides Of the board conveying/hold=ng devices in the component
mounTing apparatus of Fig. '; 15 Fig. 14 is an ex~la^atcry view show~r_g an
operation of adjusting the support rail units on the always r 



moved sides of the board conveying/holding devices ir~ the cor~por_er.t
mounting apparatus ef F ig. 1 according to the board widt:~; 20 Fig. 15 is
an explanator,,r view showing a state of the suooort rail units of the
board conveying/::olding devices in the corponent :;.oun.ting apparatus of
F ig. 1 wren a board is beir_g conveyed; Fig. to is an explanatory view
showing a state of 25 the support rail units of the board conveying/holding
16 January 2003 J ~J devices --in the c~:~,por:en.t :~.oent;:~g apparatus
cf Fig. ' Whcn CCI:'Lp0=:e:ltS a=a Geln Cf TrOUnteC"~..; F lg. 17 1.S an
expl a:'_atCYy V=eW Showing a State OZ t^ S''D^C=t r~'_~ '..'.nirS Of' the
rn~~^~i rnr~,;2'y'in~/:l0idlng 5 devices in t:e co:nponer:t ::~our~ting
apparatus of Fig. 1 during ~.air_tenance thereof, replacement of support
p_ns or support plates, or change of nozzles; Fig. 18 is ar_ explanatory
view s:-:owir.g a sta:e of the support rail units of the board
co^veying%holding 10' deVlC2S in tre component mounting.apparatus of Fig..1
when a mounting operatior_ is completed; Fig. 19 is an explanatory view
showing a state of the support rail units of the respective board
conveying/holding devices in the component :~cunting 15 apparatus of Fig. 1
when boards are carried out a~te~ the compl etion of the mou.^.tir_g
operation; Fig. 20 is an explanatory view showing a state of the support
rail units of the respective board conveying/holding devices in the
co:rponera mounting 20 apparatus of Fig. 1 wren boards are carried in; Fig.
21 :.s ar: explanatory view showing a state of the support rail units o~
the board conveying/r:oldir:g devices in the compcnent mounting apparatus
of Fig. 1 WLzen mounting of components is started after completion of 25
carrying-i:~ of the boards;   16 January 2003 31 Fig. 22 i s a tim_ng char`
o. a board ccntreying OL''eratl.or: i.'1 a first boa=d COr~V2;
il.ng/~':C~ding d2ViCe ':1 the CCWpO:'?eT'tIi~O!1:':tln'.~' a_L''parat~l.s
O~ Fl.g.F~g. 23 is a timincr chart of a boar: coav2uing5operationi r. a
second board co:~ve_~irg/holdin~ device in thecompo:~e:~t~:ou^ ti r.g
anparatus of Fig. 1;Fig. 2a 1S a sCS?em3tiC r7.gi:t side Vlew S'10'.v_ng
astate c`the board co:^:veyir_g/holdir:g devices in theccmponen tmounting
apparatus oFig. 1 when ccIel~OnentS are10. ~beingwo~.:n_ed as, shorn in
Fig. '_6;Fig. 25 is a schematic ri~.ght side view showing astate ofthe
board conveying/holding device in thecomponentmounting apparatus of Fig. 1
when the supportrail unitis returr:ed to,the origin as shown in Fig. 13;
15Fig. 26 is a schematic right s=de view showing astate ofthe board
con.reying/holding device in thecomponeramounting apparatus of Fig. 1
during themaintenance in Fig. 17;Fig. 27 is a tiring c~.art of the support
rail20unit of each or the board corvey'_ng/holding devices ir~
thecomponentmounting apparatus of Fig. 1 when the supportrail unitis
returned to the origin. and adjusted accordingto the board width;Fig. 28 is
a bl ock diagram showing a con nectio:~25relationship cf a control unit to
respective drizle units   



16 January 2003 32 ar:d s e~ son s -:: toco~r;por.er. t~:o~.:r. t=r_g agpa
ra tus o f Fig. ' ;F i g. 29is a p' an vi ew showi ng a comnor.er~t r!oun
ti^g appar atus^coYdi ng a~to another e:^bodi::~en t or ther.,-esent i
--n~rant i pr; - - --r- 5n ~ ig. 30 is a pia~: view showing a s rate of
t'.^.ecomponent~rounti:~gapparatusof Fig. 29 during componentmounting; Fig.
31 is a plan view snowing a state of a first board cony eyi:~g/holdir_g
de'JlCe .~.. t:e component moun~ing 10~ apparatus o~f Fig. 29 when boards
are being replaced;. ~'ig. 32 is a plan view showing a state of a second
board conveying/holding device in the component mounting apparatus of F=g.
29 w:~e:~ boards are being replaced; 15 Fig. 33 is a plan view showing a
component mounting apparatus according to ,~~et another embodiment o` t~:e
present ir_ventior.; Fig. 3^ is a perspective view showing a modification.
cf a board conveying/holding device in a 20 component mounting apparatus
accord=r:g to the yet another embodiment of the present in~.rentior.; Fig.
35 is a plan view of a ccrwentional ccnponent moun=ing apparatus; and Fig.
3G is a general schematic layout plan of a 25 component mounting apparatus
according to yet another   16 January 2003 33 embodimE_^.t of t::e present
i n;rention . 



Best Mode for Carrying Cut tha present invention Before the description of
the present invention 5 proceeds, it is to be noted that like parts are
designated by like reference numerals throughout the accompany=ng dYawir~gs
. In a component moo^ting apparatus equipped with a plate-li'.~a mer,~.ber
conveying/rolding device and a method 10 ,t:~erefor according to a fist
embodiment of the present invention, as shown in Fics. 1 to 3, components
are moon=ed onto a board 2 onto which components are mounted (a board
referred to irrespec~ive of i=S p05itlori is designated by referenc?
numeral 2, while beards at specific positions Gre 15 designated by
=eference numerals 2-0, 2-1, 2-2, 2-3 cr the like) as an example of a pl
ate-like member . A case where this embodiment is applied to such a board
conveying/holding device and a method for holding the board 2 is explained
below. The component mounting apparatus is outlined first before explained
in detail. In the above component mounting apparatus, in a component
mour.~ing work area of one component mounting apparatus, two electronic
circuit boards 2 are diagonally 25 disposed in zigzag so as to be opposed
to each other.   16 January 2003 -, CompouentS can be r:LOU.n ~eC''.
~Cldep2=i'~.a:'? ~_.y O:: tL:~ r?jp eCtlTJe bOardS. Ti_2r2rO~e, tl.JO S2tS
Cf WO~~ii.g heddS, drive LnitS thereof, board conveying/holdir_g devices,
recogni~_on ~mc,-ac =nd a, f rt_n ara rig Sn c~~1 ~irtha~^^~nra tha beard
c~.."._ .,, ~... c _o_ _ . o__ . F~._ _...__.., _ 5 conve_.ring/'ro~ding
device ~:0ldir:g the ele;:tronic circuit board 2 is moved to a positi o:_
closer to a comoonant feed unit in each mounting area to rnou~:t
components. The reference for adj us ring t~:2 board conveying/ho' ding
device according to the wi d~h o= the board 2 (distance adjustment 10~
according to the board width) in a.front-side mounting area closer to an
operator of tre two divided component :counting work areas is an edge
portion. on the front side, while that of the other mounting a=ea, which is
further fro:a the operator, is a.^. edge pcrtio~: on t:-!e rear side. 15
Consequently, the mounting time can be shortened by rai ni mining the
mover.!ent distance of the wor:;i ng head from component feeding, component
recognition to component rlounting. Board 2 carried into the respective
board conveying/ho'dir_g devices are once positioned in a Central 20
portion. and then the board on the board cor_V2ylng/hOlding device on the
rig~t hand side ~r_ Fig. 2 is positioned to th a left, whil a t:~e board on
trLe board conveying/hol di ng device on the left side is positioned to the
right so that the moue ring movemen t distance can be reduced and t:zus the
25 time can be shortened. Furthermore, when the two boards 2,   16 January
2003 3~ 2 ..ra pOS=~i Oned i''? ZigZag SO as t0 be d'_ g,'~railV OppOS"~ a
to each other, two tray =eed un=is can be disposed in zigzag so as to be
diago=ally euposed to each ot:zer. Therefore,, the successivel~.~ d=snosad
ru~ber of cassette 



5 feed units does not need to be reduced a:~d ~he t=ay feed u::it and the
recognition posit=o^~ can be pcsitioned c'_osely, thereby shortening the
mounting time. Thus, this mounti^Lg apparatus has various advantages. A
constituticn of the component mounting 10 . ~ appaxat us according to one
embodiment . or the preSar_t invention is explained in detail with
reference to Figs. 1 to 9. Through these figures, like compor_er.t members
are designated by like reference numerals. Figs. 1 and 2 are a general
schematic perspective 15 view and a plan view, respectively, showing an
electronic component mounting apparatus in the above embodiment or the i
present invention. A component mounting wo=k area 200 ef the mour_ting
apparatus is divided into two areas, a first mounting area 201 and a
seccr~d mounting area 202, in a 20 plate-like member conveying direction at
a board conveying position, that is, divided assu.-~irg a component
conzeyance path as a horde=. In Figs. 1 and 2, refererLce numeral 1 denotes
a loader, which is disposed on the board carryingin side of the component
mou^aing work area 200, and 25 carries an electronic cir~~uit board 2 into
the component   16 January 2003 J v COr:ve~7a:lCe path G.': t he
CO:::p~:7::ersr' =:!Oi.:n i.=i_'~' work area 2~~0, 1:1 wh~C.^. tl"':e i i
rSt TCi.:'_":ti'?g a~ea 2v ~ a:lr tile 52CCr_d TCLO'1:!Llng ar2a 202 are
d15'_JGSed a~~ aC2n t t0 each Oti.er . 1-ZeferenCe nL'_::.2ra''_ il 1S an
Ln'Oad2r, wrllCi'1 1S dlSpOSed On the board 5 carrying-out side of the
component cor:v2V'ance path on the compor:ent mounting wor:~c area 2C0 and
ca mes the electronic circui t board 2 out from the compo ent conveyance
path on the CO.TL:pOne-'lt mounting work_ area 200, in which the first
mounting area 20i and the second r~_ounting area 202 are I0. disposed
adjacent to each other. In the electronic. compcnent r'~ounting apparatus
of the above embodiment, various componerLt members are positioned
pointsymmetrica=1y with respect to a central point 102 of the component
mounting work area 200 ('See Fig. 10) as described 15 below. That .s,
reference numeral 3 denotes a first board ccnveying/ho;ding device eguipped
with a pair of support rail units 2I, 22 when support rail uniis are
referred to irrespective of Chair positioned, reference 20 numerals 21, 22
a=a used while reference nu:-nerals 21-1, 21 2, 22-1 and 22-~ are used for
support rail units at specific positions) for conveying and holding the
electronic circuit board 2 carried in from the loader 1 at th a board
conveying pos~.tion. deference numeral ~ demotes 25 a workr~g head, to
w!:ich a plurality of, for exampl e, ten   



16 January 2003 3" co:rpo~!e:~ t suction nozzles 10 fe= s'wcking ~~d '.^.o?
di 7 an el eCtrCr:iC C~^:.^.~'L'Or!e_`:_ art rc`J ~ aCEa~~'..' attaCL''_2d
ir: t.12 f7.=.-',t mour.ti^g area ~Oi. ~.Eference r.~.::r~eral 5 de.^.otes
an X'~ roLot, w:l' Ch ;,.7pS 1 t 7.0:1S ti_2 '~nlOr:'C;ng :"'.ead ~ In
t:'1S f 1r S t :.?o'a'_'? tl=':'r...f' 3 area 201 at a prescribed position
in X-Y directions, which a=a two diYec~~ons perpendicular to each ether in
the first mounting area 20.. Refer.eT:ce numeral 7 der:otes a nozzle stati
on, whic~~ is disposed in the v=ci~:i ty of a cor~.pona^.t feed a^i` oA
described later in the first. r.:our_tir.g area 201; 10. houses a
plural_ty.of .kinds of .nozzles 10 suitable for a piurall.ty Of kinds Of el
G'~'trOn7.C COmpOnentS and reJiaC2S these nozzles with r:ozzles 10 attached
to the working head 4 as requi red. Reference nu:r,erals 8:., 8B de..^.ote
compor~ert feed units, wh i ch are positi oned at an end portion or. tile
15 front side of the operator with respect to the first moulting area 2C1,
that is, in front of the operatcr, and house taping co.;~poner_ts, which
are COmpOnentS housed and he'd in a tape and are to be mour_ted cn tha
board 2. Reference n'a~^eral 8C danotes a colrponent feed uni t, which 20
is disposed in the vicinity of the compone:lt feed unit 8B ir: the first
mounting area 2C1 and houses tray ccmponents, which are co:~po:~ents housed
and held on a tray and are to be mounted on the board 2. Reference nume=al
9 denotes a recognition ca~-nera, which is disposed on the side c'_Oser tO 



2~ the center of the compcnent mounting work aYea in the   16 January 2003
33 viCi^=tV C= t ~2 CC:~IJOn e:':t feed l.ii:=,. as y..^. t^2 f~"jt
rvour_ting area 201 and p'_c'.s up an image o~ ~ s~,:c~~cr_ dttltude Of an
e_eCtrO='iiC COm00:'le.^it 5L1C.'~Ced bV t:^.e '.102Z' a 1 0 1 r o- the
working ead ~. Re_erence nu:r.eral 9a ir. rig. 3 5 denotes a
two-dir.te:?sional ca:r.era is tha recognitio:~ camera Cage a 9. Reference
^umeral 9b da ctes a t hrea-dile:lSie::a_ :; r in the recognition camera 9.
Meanwhile, reference ^u:~eral 13 denotes a second board cc=.veying/rclding
device equ'_~ned with a pal r of 10 s~:pport rail a^its ?1 , 22 for
conve~uing and holding . the . electronic circuit board 2 carried ir_ from
the first board COnveylng/hOld.lng device 3 in t^e first mounting area 201.
Reference na~reral 14 denotes a working head, to which a plurality of, for
exa:~ple, ten ccwtpor.ent suction ^~ozzies 20 15 for sucking and holding
a:: electronic componer:t a=a replaceably attar^ed in the second mounting
area 202. Reference numeral 15 denotes an XY robot, which positions th a
worki r~g head 14 in the second mounting area 202 at a prescribed position.
ir_ X-~' directions, which are two L 20 directions prpendicular ~o each
other in the second mounting area 202. Reference r_u~neral 17 denotes a
nozzle station, which -s lisp osed in t^e vicinit~.r cf a componer:t feed
:nit 18~ described later in the second mounting area 202, houses a
plurality of kinds of nozzles 2C suitable for 25 a plurality of kinds cf
electron_c components and replaces 



16 January 2003 39 Chese nGZZIeS :J't nGZZI eS 20 a~=taC.:2~ CO t:?e
LJOrv?:1g head F T 1~ as regal red. Re;e;er:ce nu:~;erals 18r, 18~ denote
comp orient feed ur:'_ts, wzicr are positioned at an end t~GrtiO.^. O:1 tue
5~.de fL:rt'~eS~ fr0:^ ~2 t GT7eiaLOy OL the 5 second incur t'_r_g ar ea
202, that is, ir~ the rear side wi th respect to the operator, and house
tapir:g COmpOnentS, w~!yCh are COrTfLpOnentS h oused a^d held in a tape
a:~d are to be mounted on the board 2. Deference n~~meral 18C denotes a
co~:por~ent feed unit, which is di spcsed in tire vicinity of 10 , tr:e
.componen t feed , uni t 183 ir. t~_e second moon ring area 2 02 and
'houses tray components, which are components housed and held or. a tray
and are to be mounted on the board 2. Reference numeral 19 denotes a
recognition camera, w^:ich is disposed on the side closer to the center of
the component I5 mounting wor k in the ~,icir.i ty of the compcnent feed
u-:i t 1BA in the second mountir:g area 202 area and picks up an image of a
suction attitude of an electronic compener_t sucked by the n oZZI a 20 of
the worming head 14. Reference numeral 19a in ~ ig. 3 denotes a
two-~:i:~ensiG:~al camera iz 20 tre recognition camera 19. Reference
numeral 19b denotes a three-dimensional caaera in the recognition. camera
?9. These is further included a first T.tlOVing G'~eVlCe composed of a ball
screw s'_haft 35, first n~~t 27, second nut 48, motor ~0 for moving a
support rail unit, select=ve lock 25 mechanism 7J, and so forth, which are
described later. T:~e   



16 January 2003 40 firSL :^Ou'ru. CO:'_veyi:?g/f:O~CinC de'I~C.e 3 ~S I;
?oved b~,i the yirst ~^ov~ ng dav=ce '-r_ a d_r2ct-or: crossing t'.^.e
board 2 Con'Jeyl.ng d~.r2CL~.On i~2~~ie2'.'1 t.^_e DOard CO:lVe~lin Q
lJCS-ti On and a filrst wCr~C DOS-t10^, at 4JhiCh a l~r2SCr_'..^~ed tnlCrk
fOr 5 tile board 2 ~.eld L7'~i' t:e FirSt board COnveyinCj'/~'?O~dl.ilg
device 3, for example, co:,:pc.nar.t mounting, is performed in the first
r:ounting area 20i, for example, a first compor.cr.t r,~.ounting position.
^here is al so =ncluded a second moving device co:~posed of a ball scr ew
s!~:af t 35, fir st nut 2 ~ , 10 second nut 48, :~.otor 40 for moving
support rail unit, . selective loc:~ n.echanism 70, and soforth, which are
described later. The second board conveying/holding device 13 is moved by
the secor_d moving device in a direction crossing tre board 2 conveying
direction: between the board 15 con~.reying position and a secor:d work
position, at which a prescribed work for the board 2 held by the second
board cozvevir.g/hold~ng devi ce 13, for example, component mounting, is
De=for::ed in the second mounting area 202, for exa:~pie, a second
cor~p~cnent mounting position. 20 T'r:e XY robot 5, 15 is consti tuted as
follow:,. T'Wo Y-axis drive units 6a, 6a of an XY robot device 6 are fixed
ar_d disposed at front and rear end edges in the board conveying direction
of the component ~r~oa:~ting won,{ area 200 cn a mour:tir.g apparatus base
w6. Two X-axis drive units 6b, 25 oc are disposed across these two Y-axis
drive ur_i is 5a, 6a   16 January 2003 4 S^ aS '~'O m0 V 2 '-nd2p2nden
~.~~.,i =.'! th Y-d:~'_S Ct==2d10^ and a~,~oid colt is-o:.. ~ ur the=:nor
e, =;:e wor::=ag h ead ~ for moving i n t-''e firs = ~cunt; ng area ?0' is
disposed '._r: the X_ vi S dri ~;g L,1=lit nb ~r_^Var;l ~: .l t'1 t}'1
X-~:~' S dlr=CtlOn. Tf'_2 5 werkir_Cj head 1~ Ior ii'O'v'~n~ lr: ti'?C
SCCnd I;lOU'_''.~'-ng area is disposed in the X-axis dr_ve unit 6C ~,cVabiy
in the Xaxis direction. Therefore, the XY robot 5 is constituted b~ the
tPiO `r-S:`C1S r".a~Ve ',lnltS Oa, ba ~lX2d i.0 tile I:LOllntlng
G,,.'~paratuS ba5 ~ E, the X-axis dr i V uni t ~b mOJable in tile IO .
Y-axis directior. o_^.. the.`y-a:~is drive u::iis 6a, 6a, and the working
head ~ r:ovable in the X-a-x.is directi on =n the X axis drive unit 6b. The
XY robot 15 is constituted by the two `I-axis drive units 6a, 6a fixed to
the mounting apparatus base 16, t:_e X-aXlS drive unit 6c r:ovable 1n t'.^.



15 ~'-axi s direction on the Y-axis drive '~r_its 6a, 6a, and the wo=king h
ead 14 r,:ova:ole in the X-axis d;-ection in the X axis drive unit 6c. The
above embodiment o. the preser:t invention .s characterized bsr, first of
a11, tPe structu=a o` tile first 20 and second board conveying/holding
dev-ces 3, 13 eguippec~ with the front and rear support rail units 21, 22,
respectively. The first and second board conveying/hoiding devices 3, 13
have exactly the same structure, except that the first board
conveying/hoiding device 3 and the second ?S board convey'_ng/hclding
deVlCe 13 are positioned poirt   16 January 2003 4 S~~J'^IWe=rlCa1 ly wlt::
r 2j~~Ct t0 tha L.e=Lt=a~ T70'_n 1. 1 ~2 Cf ~rl COWr'l..`Or_e`1t
mOli:':ting '~n'OriC a'_"e3 2L'~J. i:7.e=eiJr2, th a st'_';1C`:.i=a of each
boa=d conveyi ng/hol ding device is explai ned belo~~a With r2=2r2^CE.' ~O
Figs. 4 to 8. 5 Ir_ Figs. 4 tc 8, reference r_;,-~erals 21, 22 denote a
pair cf s::ppor t rail units, c.~hicz extend al ong the X di rectior~, are
each eqaipped with a belt 500 for corm2y i ng ar_d holding a board and
corwey and hold an e~.ectronic circuit board 2. fron=-side support rail
unit 21 of the f0 pair of support rail units 21 , .2~2 functions as d
support rail unit on the referer:Ce side when the di stance between the
support rail units 21, 22 is adjusted (distance adjustment according to the
board width) according to the width of board 2, ti-~at i s, the locked
side. P_ rea= side 15 support rail unit 22 functions as a support rail unit
on the moved side, which is moved according to the with of the board 2.
Furthermore, ir_ Figs. 4 to 8, refererLce numeral 23 derLotes a linear
guide :~e::vber, wh i ch i s d=sposed in the vicinity cf both left and
right end portions of the 20 board conveying/holding d~vyce 3, 13 it Fig. 6
and extends 1n a d'_reCtl.O:': (`t d7.r2Ct'_On) perpend'_Cu l ar t0 the 



longitudinal dir2ctic-~ (X direct'-on) of the suppo=t rai 1 units 21, 22.
Reference nu:~eYa1 24 denotes a front side slider, which is disposed at
each ~O'Ner end portion of a 25 left end support pole 2?a and a support
pole 21b in the   16 January 2003 3 v=c_nity of a rig^'. e::d of ..^e front
side support rail unit ~i in C 1g. E cr.d m0'JeS 1 inear 1 y On 2aCh li
n2ar gL:.lde IC:ember 23 to guide so that the support rail unit 2i Can mOJe
in ~ i i +. V '"~:.re^~'1.-,n. ~`ya~.^.c  n,4:..~er~.'.. ?5 yrara_.Le~
alCn~ ~:Le ~. ..~ ~ . _ , 5 denotes a rear side slider, which is disposed
at each lower end portion: of a left end supp ort pol ~ 22a and a suppor t
pole 22b ir_ the v_cinity of a right end cf the rea= side support rail Lnit
22 in Fig. 6 am moves linearly on each linear guide mer^~er 23 to guide so
t!~at the support rail 10~ ur~i t 22 c.an . move in par al'_el along ~ the
~' direction. Reference numeral 3J der:otes a bal l screw shaf t, w::i crL
i s disposed above each linear guide ner~~ber 23 in the vicir_ity of both
left and right end portions of the board conveying/holding device 3, 13 in
Figs. 4 and 6 and extends 15 in a direction (~' direction) perpendicular to
the longitudinal direction (X direction) of the support rail units 21, 22
and both ends of whic:z a=a rotatably supported by a board conveying device
base ~4. Reference nu^~era1 40 denotes a rotor for moving a support rail
unit, which 20 drives =otation of the ball screw shaft 35 in the forward
and reverse rotation directions. The linear guide member 23, the front side
slider 24, ar_d the rear slider 25 constitute a Iir_ear guide mechanism.
Reference nu.~neral 27 denotes a rut, which is rotatably attached to each
end 25 portion of the support pole 21a at the left eT~d of the   16 January
2003 :4 S'.:.~t70r v ra'_1 u?":1 t 21 a__^_d ti:e SL:D.~Or t C70-a 21b 1^
L:'12 V_C1:? 1ty C. t:'?2 rl g i t end Tv'i3 ea;_^,r: IJe3rl_^:g G J ~uS
S::O'N:1 1n ~1.C. % and SCrc'''.Wti:r2ade.^.'. with t~"'~_ 'Fall sCre'nl
Shaft 35. Tea npt 2'J rprdteS intec7=a.l iV with a sleeV2 4b W:'llle t'12 5
w~hel a :oody th ereo` is covered w~.th the sleeve 46 frc~r~ outside with
the r_ut 2 i disabling relat've rctation a:~d is rotatably supported a. the
bearir_a 47 b,~ the sleeve ~6. A gear 28 is f i xed to or_e end por tion
._^. the axia'_ direction of the sleeve 46. Reference numeral 30 de^otes a
c'y'iir_der 10 iorv a selective lock mechanism, . which^. .is attached to,
each support pole 21a, 21b of t:ze support rail unit 21 and :~cves a piston
rod up and down . A rack gear 29 engagabl a with the gear 28 i s fixed to
an upper e~:d of t'_he piston rod of tre cylir_der 30 for t:~e selecti~-e
lock mecharLisT:. Wher. the 15 piston rod rises and is positioned at the
upper end position, the rack gear 29 is er_gaged with the gear 28 to i stop
rotation of the nut 27. 0n the other hand, when the piston rod lo~~lers and
is positioned at the lower end position, a pin 43 of the lower end of the
piston rod 20 penetrates the cylinder 30 downwards and is engaged with a
hole 45 of the board conveying device base 44 to fix the support rail unit
21 at t:.e position and disable its movement. The hole 45 of the board
conveyir_g device base 44 is provided only at a position at which each pin
43 can 25 be inserted when the support rail unit 21 is positioned at 



16 January 2003 L '~ tile TJOS'_t10": Of tile Orig~i ~2~ as a~ exa:T:rJie
Oi a refer2r':ce pOSitiOn (ti^.e JCS? ~.iCn Of t:F' S',.'.vpOr~. ral.l
L:`!_ _'- S)':O~ri:": Wlth a dOttSd line in ilg. C) . __ L7L~li2V ~2, al is
cOn:'?arta_~? t0 t~_a =Pft anr( _ric~;'1_ bail SC.re6J S}':d~tS 3~, 35 i 5
Whlle a belt q0 .15 placed acrOSS t:~ese pulleys 92, 91 s0 that ti:e left
a::d right bal'_ screw shares 35, 35 rota~e i.^. the sa~!e directio.^.
synchror_ously by a rotatio:~ drive off' the ICIOVOr ~'.0, Z1a t1:2 pu112;
,iS 92, 91 ar:d tr:e ~'J1 t Q0. fPj:'?e?": each ball screw shaft 35
rotates, the nut 2?, which is 10 rotatabl y . suppor t~ed by the bear=ng ~7
~ and scre~r-threaded with each ball screw shaft 35, alsc rotates. Thus,
while the nut 27 is rotating, r~o force along the Y-axis direction acts on
the front-side support rail unit 21. Therefore, the front-side support rail
unit 21 is not novel in t'r.e ~' 15 axis direction. On the other hand, when
the cllinder 30 is drlVen t0 rai se th_ pl.StOn rOd and ti:erebji the raC~:
gear 29 I is engaged with the gear 28, rotaticn of the nut 27 is regulated
via the gear 23 and t`:e sleeve 40. Therefore, a force along the Y-axis
direction acts or. the nut 27 in 20 response to rotat_on of eacz ball screw
shaft 35 and the front-side support rail unit 21 is mcved ir_ the Y-axis
direction. Thus, each selective lock r::echanism 70 is constituted by the
gear 28, the rack gear 29, and the cylir_der 30. As a result, the
front-side support rail a^it 25 21 is moved in parallel in the Y-axis
direction when t:ne   16 January 2003 C G rack gears 29, 29 are engaged
with t~~e gears 28, 28 bl the left a:''_'~ _iC('1~ Sal eCtive 10C1:
I:~.e~iia-'1;S::~s 70, 71J t0 St0`J the rOtatl.On Or tile nL:tS 2 7, ~7. 0n
the Oth er hand, W::en tP.e pi_gtnn rOd O~ t=r:? Cyl' n^Lar .~~.J i S
lOwarer byy' t!'~._ Seie~:ti ve J _OCk i'.!2C:':a~:lS:V lf, 7i7 a_'ld
IJOSitiOT_:a~."~.. at Lhe lower end pOSitiOn, tile pln 43 at t}':c 104ver
end Of t^.2 pi StOn rod penetrates the cylinder 30 downwards. When t~:e
support rail un i t 21 is pos i ticne~? at the or igin positi or. a21, the
pin ~3 '_s engaged with the hol a 45 oy the board corve~rirg ~10 device
base 44. T'r_us, the fro~lt-s=de suopert rail unit 2~1 is fixed so that the
support rail unit 21 canno'~ be moved from the origin position P21. When
engagement o~ the rack gear 29, 29 and the gear 28, 28 is released to allow
the rotation of t^:e nut 27, 27, tr:e fro^t-side support rail 15 ur_it 21
is not moved along the Y-axis direction but is kept at the position.
Therefore, the distance between One pair i of the suppor t rail units 21,
22 is adj usted accordi ng to the width of the board 2, the front-side
support rail ur:it 21 is not moved along the Y-axis direction by the
selective 20 1 ock mechanism 70, 70 of the support rail ur:i t 21 bu~ is
kept at the position. T~.us, the wont-side support rail unit 21 can be
functioned as a support ra'_1 unit ?1 on the reference side, that is, the
locked side. On the other hand, reference numeral 48 denotes a 25 nut,
which is provided rotatably via each bearing 49 at   



16 January 2003 4 eaC-i O~ ~ ower 2r:d p Or't10~?S O' a .S'.ippCr i. p0_e
22a at n 1 oft 2nd Of the rears=de SI.I~:rOr ~ =al''_ un-t 22 a..^.:1 a
5~.1 :rOr t _ _ Y_ pole 22b in t~:e vi ci nity of a right end thereof and
s~re~wtr.rea,d;e:-~ .ri th thp a311 scre~a s~,aft 35 ns s'r_owr. in Fic. 7.
S Each nut 48 rotates ir:tegrall y with a sleeve 50 disabling relative
rotatio;: wh i le the whole bod,r thereof is CoTJered with t:^.e s' ee~.-e
50 from, outside ar.d is supported rotatabl y at t~^_e beari:-:g 48 by
sleeve 50. a gear 5i is fixed at one a^d portion of each sleeve 50 in the
axial direction. The i 0 gear 51, 51 is cor_r.ec~ted to each lower end
portion of t:~e s~:pport pole 22a at the left end or the rear-side support
rail ur_~t 22 and the suppo=t pole 22b in the vicinity of the right end
thereoT by a bracket 52, 52. Therefore, when the ball sc=sw shafts 35, 35
rotates, the rear-side support 15 rail unite 22 is gui ded by the linear
guide members 23, 23 and the sliders 24, 24 and can be moved in parallel
alor_g the Y-axis direction. Furthermore, reference r_u:~.eral 99 denotes a
belt drive shaft, whic:-i extends al ong the 'f-axis di section, i s 20
o=ovided to each support rail ur:it 21, 22 in the longitudinal direction
thereof and drives a belt 5J0 ror placing and conveying a board 2 via a
pulley or the like synchronously in the forward and reverse directions.
Reference numeral 42 denotes a belt drive motor. which 25 drives the belt
500 for placing and conveyirLg the board 2   16 January 2003 s~JnChrpnOLS ~
V '_n t::e fOr~NCrd a:'d 'DaC~C'vvard dl'_"eCtiO:s by' driV'_^g forward and
re~rarSe rOtat=on Of th2 gel t CrlV2 shafts 9. ~~ ~,. a ... . _ (~ i., n n
L~ l.ly ~_ Crl,:VrC, l.i:C irl.IG'_l.l I.VmV CY-i:g l,ie V l~,C lJaJe `t`s
5 on the right side i s equipped with a frorlt-silo li~,it position
detecting sensor 40G for detecting a TronL-side linit position of tze
frorlt-side support rail unit 21, a fr ~ i r ; ~ n a~ n -i r ' f on:.-s-de
o~ig_ nositio.. c..._ecti..g se..so_ 40_ or de tec ti ::g the orig_r: pos i
tion P21 of tile from-side suppor t 'i0 ~ rail unit 21, a col 1 ision
avoiding san'sor 40o for stopp?n'g t~.e rear-s i de suppor t rai 1 unit 22
to ~ approac=: the fror:tside support rail unit 21 so as to prevent a
collisicrl of the front-side support rail unit 21 arid ti-!e rear-side
support rail unit 22 when a dog 407 projected frog the 15 support pole 22b
ir1 t he Vicinity of the rig!:t end of the rear-side support rail unit 22
is detected, a rear-side origin position detecting sensor 404 for detecting
the origin position. P22 as an e~a~ple of the reference posi`ion of the
rsar-s=de support rail unit 22, and a rear-side 20 limit pos:.tion
derecting sensor 405 for detecting the rearside limit position of the
rear-side support rail unit 22. 



A11 of these SenSOrS 400, 401, 406, 404, 405 are connected to a control
unit 1000 to input their respective deter=ior: results thereito. 25 On the
support rail unit 21, a board passage   16 January 2003 49 ~-~rr;-~g r 3'
for detecting passage oT a=. electronic d2~.c~~_.. Ser_SOL c'._rcuit board
2 is disposed at ~. r_g!~t a^d portio n, t~:at is, at an e:.d portion on
the loader i side. A board stopper 32 "n t;,~ of o-tro^' ~ ~i ,.c"yt beard
~ ,:t 3 nYescr~^ed 1vr .7t~.upi.i_~ ~w. `.w.v. i.w. v-~:_ ... _ c.. y 5
position is d_spossd at a lets erLd portion, that is, at an e:~d portion cn
the unloader 1? side. A board arrival detecting sensor 33 for detectir:g
approach and arrival of the electronic circuit board 2 to the prescribed
position i:~ the board cor_veyir_g directi on frori the loader 1 towards
1'0 t'~e ual oader ~ 11 'si de is provided in the vicinity of the board
stopper 32. As shown in Fig. 9, a cylinder 3?D for tre board stopper drive
has an upper end position detecting sensor S32 for detecting an upper end
position of tae p_ston rod. '^he board stopper 32 is positioned at the 15
raised position. and kept in cor:tact with the board 2 w!~ile co:r~ponents
are being r:ounted. As show: .n Fig. 9, the support p'_ate dive cylinder 39
has an upper limit position detecting sensor S39U for detecting ar. upper
limit posit=on of tr:e piston 20 rod and a loT~rer limit position detecting
sensor 539L for detecting a lower lifi~?t positiorL thereof. To mount
electronic co:,ipor.ents or_ an el ectror.i c circuit board 2 in high
quality, the board 2 reeds to be supported from the lower direction.
Accordingly, tha board 2 5 conveying/hold;ng device has a support plate 38,
whic:~ is   16 January 2003 50 



^r ' ~"'~ :!'',a:~ T:-S :.~~ board i^ S~ ''e Cr ld=g2r d'_:d Cd:l 2.~Lid1
t0 m.~ 1:."~1~~ be ITlCVed up and d04Jn . "_'Pc r ~ClLl~.red r:1'T.~er OF
S;.ippOr ~ pir:S 87 are prow=ded o.^_ the suc~por t plate 38 . The support
pl ate 3 is ra' sod '^,~ t^~ s"^~^Yt L~ ate dr~ ire c~~:l ; ndor 3g, The 1
wy _ - i r - r.  5 lower surface of the electronic circuit board 2 is
supported by the support pins 87 and t'r:e board 2 are interposed between.
the support rail units 21, 22 at both side portions therect and held.at a
prescribed position. As s:~:own i_^. pig. 28, each oL tze sensors and the
10 drive ur:its is connected to the control unit I0.00. ~ Drive of each
d=ive unit is con:trolled based on a prescribed mounting program. That is,
those connected to the control unit i000 include at least the board passage
detecting sensor 31 (31-1, 31-2). board.arrival detecting sensor 33 15
(33-1, 33-2). upper limit position detectir_g sensor S39U of t:ze support
pl ate drive cylinder 39, lower 1 unit position i detecting sensor 539 of
the support plate drive cylinder 39, front-sida 1 i~^it position detectir_g
sensor 400, rrontside origin posit_on detecting sensor 401, collision 20
avoiding sensor 406, rear-side origin position detecti::g sensor 404,
rear-side limit position detectir_g senscr 405, recognizior. camera 9, 19,
XY robot 5, 15, workir:g head 4, 14, loader 1, unloader 11, motor 40 for
moving support rail units, belt driva_ motor 42, board stopper drive
cylind?r 25 32D, support plate drive cylinder 39, cylinder 30 for   16
January 2003 5e~ eCtlve ~.OC.': meChani Sm, G'~a~c0a3e i01 i0= S~O=ing i n
forma tlon r 2 ~ c ted t0 mCUntl:':g Cpera tiOnS O= tr:e ~ 1ke 5:.1.^.f1 as
~nf~=:nation about t'.^.e sire of a board o:.to whicz .. +- n r +- rv Y. ^i
., +- i- 1.,, c l ; lr p i .~ t ., ,r.... ~ ~ i n n ~ 1-, r, W
VV~pV~iiC.ll~.7 ~.l~e l.V Le l~.~lr.tl.ed ~~ l.a.V 11.V, 1111V..L..~I.~V..
41JV4~. 5 the shape, height, and so forth of the components, lllfOrT;a~~0:1
about pOSitlO.^.S at wh.~Crl trl.e CO:(?L70r:ertS t0 b2 r.:ounted are to be
mounted Into tha board, m~ourairg order, or tze like, t:~e shape of a
compe^:ent suction rozzl e, nformation abort =ize board conveying position
of eac:-! i0 support rail ur:it or~ the like; arid operation unit 1002 for
perform=ng desired operatic::s and so forth. operations of the electronic
component mounting apparatus ef the above e~raodiment constituted as above
are explained witrl reverence to cperatioT explanatory ziews in 15 Figs .
10 to i 7 and a t i ir.ing char t ir: Fig . 27 . The electronic component
mountirlg apparatus is operated unlder the control of the control unit
1000. ig. 10 is a gar:eral layout pla_^. stowing operation of the support
rail units 21, 22 to return to the 20 origin and mounting operation
thereof. The component feed units 8A, 8B, 18=~, 18B, recognition cameras
9,19 for picking up of ar: image of a suction attitude of an electronic
component, working heads 4, 14 having suction. nozzles 10, 20 each having a
shape suitable to an 25 el ectronic cor^pon er.t to be sucked (ses Fig. '
7) , and board   



16 January 2003 COnVey'_ .ng d2~." CeS 3, 13 h3Vl.:?g t':e S'.:.pport ra' 1
L:nitS 2., 2~ ( Se2 F ~CJ . 1 8 ) dr a di S:JOSe'v., p0~''":t-SyiJ_'L2
tr=Cal l :,i 'vv=t respect to the C2^:tral point 102 of tha co~r~ooner~t
mount_ng t. 'lh.~'1 n .-7.~ v;'n. ~ ny^nr..ry~~n~' -nvW r`~~~g wurl area
~~~ . r_S ~,.~.SC~~..2~... abOV2, t.... ._.,...,~.,._,...~ .., ,... ,. 5
work area 200 is d~.vid?d b',~ a stra=g::t 1 ine passing tzrougz the
central po; n t iC2 al or:g the board convevir:g di section into two areas;
the fist mounting area 201 (lower half of the comcc^ent r'.ounting wor'.~c
aiea 200 in Fig. 10) aad ti:e second moun tin g area 202 ('upper :~a l f or
the co:.^,pone:~ t - i0 ~ rno'antirg work area 200 in Fig. v0) . The
support .railwnits 2i, 22, board passage detecting sensor 3l, board stopper
32, board arrival detecting sensor 33, and support prate 38 are shown is
the first raountirg area 201 as the support rail units 21-1, 22-1, board
passage detecting se:~sor 31-1, 15 board stopper 32-1, board arrival
detecting sensor 33-1, and sur~port plate 38-1, respectively, whi le shown
in the second mounting area 202 as t:~e support rail units 21-2, 22-2,
board passaga detecting sensor 31-2, board stopper 32-2, board arrival
detecting se: sor 33-2, and s'appor t 20 plate 38-2, respectively. In the
first r~ountir:g area 201, the support rai 1 unit 21-1 on t~'.e locked s i
de is r;c ved in a range to tr:e origin position P21-1 shown wits: a lower
right solid line. Tre support rail unit 22-1 on t^e moved side is moved in
a 25 range to the origin position a22-1 show:: with an upper   16 January
2003 5~ M a N lie, ir_ the s d . o~.:. r_g a a r.ght SGlld 1 ~~:e.  n' :
eCC~ '?'; ~~ ti re :, 202, the support ra_~ unit 2=-2 en the locked side is
moved a range to the origin position P2'-2 show:: ~~;ith an upper i:~ 1~f t
solid ii^a. The s~yp ort ra~' a^' t 22-2 0^ t'^~ ^o ~~~d 5 Side is moved n
a ra~.g2 to the origin position P22-2 shown ' left solid lire. wltn a
104v2r Fig. 11 shows a state where the support rail . uniis 21-I, 2~.-2 on
the '_ocked side and t~:e s~,~ppcrt rail units 22-1, 22-2 or. the moved
side are not positioned at 1'0 the origins ~ whil a the compo-~ent
r~ou~r.ting apparatus is tur n ed on . Fig. 12 shows a state where, after
the compo::ent mountir_g apparatus is turned on, the support rail a^its
21I, 21-2 on the locked side are moved to their respective IS origin positi
o__^.s P21-1, P21-2 at a low speed to return to the origins and locked at
the origin positions P21-1, P21-2, aZd then the support rail units 22-1,
22-2 on the moved side are moved towards their respective origin positions
P22-1, P22-2 at a low speed. 2 0 That is, ir_ Fig. 12, in each mounting
area 201, 202, the motor 40 for moving support rail units is dr_Ven and the
ball screw shafts 35, 35 rotate synchronously. T:~e rack gears 29, 29 are
engaged with the mars 28, 28 by the selective lock mechanisms 70, 70 to
regulate the rotation 2 5 of the nuts 27, 27. Therefore, the support rail
ur:it 21-1   



16 January 2003 G A J '. On t:le J. i~ ~ .~rv...~~. 4'n t::e ~r~:^1.. Side
OL tha ~_r.7t llol.a::~.~ ng area 2C1, that is, t~^2 ' o~~er r~.ght ~ias o.
F ig. 10 a:~d t he r i. r ; ~ , ., ~ ;- ~ - ? ," 1 ~ -a ; a +-1. ~ ,
suo~o:... a~.~. L..~~ 2 on t..~ oc.te~, s_d~ on ~ a re.a s_d r i ..~ ..1 .
. ,.i J- ' r ^. (1 '7 ~..  .  ~. t :., r~ , .. r, ~ r 1 a y t CJ 1 1. ~. C
s C 1. l7 : . l1 :-t V ~...~ _ : ~ 1 i : g Gt i. G Ct :- .~ .= , t.c~ ~. i
.7 , ~. a . `. lw ~ r. ~. _ 5 side of Fig. 10 are independently moved to
the c=igin positions, at which the holes ~5 of the board conveying device
base 4~ are for~:ed as shown .n cFigs. o and 7 (lower right origin
position. P21-? shown: with the solid line in Fig. 1 0 fcr tr:e fi rst
mounting aria 201 a::d uy~per left 10 origin position. F21-2 shown with the
solid line in E'ig.'10 for the second r~our.ting area 2C2) a't a low speed.
The respective origin positions P21-1, P2I-2 of the support rail units
21-I, 21-2 on the locked side are positioned closest to the reccgr.~.tion
cameras 9,19 and the co~pcnent I5 feed units 8~, 18a. That is, in tze first
mounting area 201, the support rail unit 2I-1 on the locked side and the
support rail unit 22-I or_ the moved side are integrally moved downward at
a low speed as shown with a do:utn~~r3rd arrow in Fig. 12. Then, the
mcvement of both the support 20 rail ur:its 21-1, 22-1 ~ s stopped w'_:en
the support rail un it 21-1 on the locked side is positioned at the origin
position P21-1. In the second mou:.ting area 202, the support rail unit
21-2 on the locked side and the sun?ert rail unit 22-2 on the moved side
are integrally moved 25 upward at a low speed as shown with an upward arrow
ir. Fig.   16 January 2003 55 I~ . -'n:?, tr?c :Ct~OVE12'.'lt O. bOri'1
t..2 5~,~?.~~~Ort .ai ~ Ll''?i=s 2~-2, ~2-~ 1s S tOi~~~d ~f~~":~^ the S;
ppO= t r'al' i:.=?=t 2 ~ -2 0.': tha locked side is positioned at the
^.rigin position. P2i-2. ~yL,S~C;'~_: tl s , Wher the Ss.r~nnrt rai 1 Ltni
is ~~-~ i 5 21-2 or: t':e locked side are completely returned to their
origins, the cyl_:^_de;s 30, 30 0. the support rail unit 2I-1, 2I-2 on the
locked side are driver_ and the pins 43, 43 at a o~~,~er a^d of each piston
rod are engaged wit:n the holes ~5, 45 ef the board cor:veying device bases
44, 44. mhos, the '10 support rail ur_i'ts 21-1, 2_-2 on the locked side
are locked 



r r .- *- ; ,~ g i r P _ 1 at they_ espe,.~~.ve o_igir. ,po tic s 21 ~,
P2I-2. That i s, after the support rail units 21-1, 21-2 on the locked side
are moved to their respective origin positions P2I-1, P2i-2, engagement of
the rack gears 29, 29 With t:ze gears 28, 28 15 is released by the
selective lock mechanisms 70, 70 on the respective support rail units 21-1,
21-2 on the locked s_de 1 and free rotation of the ruts 27, 2? is allowed
and the pin 43 at the lower er_d o~ the piston rcd of the selective lock
mechanism cylir_der 30 is inserted ar.d e~:gaged with the hole 20 45 of
t:->,e board ccnvsying device base 44. The support rail units 21-1, 21-2 or
the locked side a=a fixed at tre positions immcvably. Subseauen~ly, when
the front-side origin position detecti ng sensor 4CI, 401 detects t~^.at
the support fai l 25 units 2I-I, 21-2 on t:.e locked side are positioned at
their   16 January 2003 J '_'esl70c ~'_v2 Or lgl:~ pOS'_t'_Or~S Q21 -I ,
Q21 _2 ( w~:~~ _ a . all lock (fu=th:est pcsi ~'oz) is sw-tc'_^.ed ~;~om
o_~. to crf i:1 F ' ~g. 27 ) , a pr escribed ti.:~e per iod i s measur ed
b_~ a =i mer T 6 and n n no Tt't!~,1-nr ~n 'rr`r T1'ICW i ^;~ ~~ ~ rt ^ i t
".s ~ S FCTeY ?t_.2.. t.... _. - -.. - -. _ ~_ T_:. S Lp0_ ~~.1_ _lrl._ ~ r
S 5 driven so that the support rail units 22-1, 22-2 cr: the ~.;oved side
start r~~ev i n g towa=ds the? r respective or igir_ position Q22-l, P22-2
in a direction reverse to the above at a low speed. That is, the.support
rail units 22-I, 22-2 cn t'.^.e moved s=de are L~ rst moved =r.tegral'_y
wit^_ the IO ~ sun~cr t rai 1 u:~its 21-1, 21-2 cr_ t'~~2 l ocked si de ~in
the same arrow direct'_on aL a low speed by the low-speed movemenr of the
support rail units 21-1, 21-2 or. the locked s-de to t;.eir origin position
side. Teen, after the support ra:.1 units 21-1, 21-2 c>z she locked side
are 15 positioned at their respective origin positions ?21-1, P212, the
motor ~0 for moving support rail units is driven to rotate in the reverse
direction to rotate the ba'_1 screw shafts 35, 35 sy~!chronously in the
reverse di=ectior_. Then, the support rail units 22-1, 22-2 cn tr:e moved
side are 20 moved at a 1cw speed in a direction reverse to the previous
movement and mOVed t0 their respective origir._ positions (the upper right
origin posi tion P22-1 shov~r~ wit:^. t~~e solid line in Fig. 10 for the
first mounting area 201 and the lower left origin positior: P22-2 shoGrrl
with the solid lire 25 ir. Fig. 10 for second ~no~:nting area 202) .  



16 January 2003 ~7 5~.:':~SeClie:lt~_l, _n ~lgS. -3 a_":C: 25, 'vJhe=? the
Z'edrside origin pos; ti c=~ det2Cti^g Ser.SO=s ~0~, Q04 detect t~_at t:^.2
SL:~~Cr ~ ra1_ u::=.S c2-1, rnn~j~?r? t0 the putE?Y~'lylSt S1C_';P; 5
positions P22-1, P?2-2 and are origin posi=icra P22-1, P22-2 1, 22-2 on the
moved side, the 22-2 On the mCVed Sld2 are that is; reach ~_heir origin
posit' or:ed at t a respective ~f the suv~oort rail units 22move:C,ent Of t
he Support rail units 22-1, 22-2 on t:e moved side is stopped and their
return to t`:e origin is co:~pl e~=ed.. As a rssul t, the 10 support rail
ur_~its ~21-1, 21-2 on ~he locked side and the s~~.pport ra_1 un its 22-1,
22-2 on the moved side return to their respective or'_gin positions P21-l,
P21-2, P22-1, P22 2 in Fig. 13. Subseguen tly, whil a the support rail
units 21-l, 15 21-2 on the locked s_de are fixed to t:_eir respective
origin positions P21-1. P21-2 in Fig. 14 similarly to ~'ig. 13, the support
ra'_'- units 22-1, 22-2 or. the moved side are moved from their ongir,
positior_s P22-1, P22-2 towards the support rail a :its 21-1, 21-2 on the
locked side according 20 to the width of boards 2-1, ''-2 onto which
cor~.penents are to be mounted. Tr~.~s, adjustme-!t oz the di stances
between the support rail units 21-1, 22-1 and the support rail units 21-2,
22-2 is co:apl eted. At t::is time, since the widths of the boards 2-1,
2-2, onto which components are to 25 be mounted subseguently, are stored
ir. advance in the   16 January 2003 J G~' database 100i , ti 2
::O've:^O:':r a:nG:l"'_tS O. thp S"~por v rai_ i.'.nitS ~2W, ~W2 0:1 the
mOVed S~d2 =s Cai.CL:_a`_eC1 1"? ~~':2 oGerat'_On L:^lt Q002 baS2d G'':
th=5 1n=Cr:Watl.On and r=nrmat- nn cyrV~ c mnt,'ar~an'- ~~r'-S f ;-ha cynr
ra i 1 _ _ __ a. ~ _ 3='.LO..___ C_ _ 'per t  5 u~'_ts 22-I, 22-2 on t.'12
I(:CVe'u side bye rotation. by the motor ~0 for movlng S?.!.ppOrt rail uni
is or the 1 ike. The a:~o~:nt of rotation. of the motor 40 for movir:g
sappor t rail units 



s calculated, and the rotaticn drver_ b,~~ the r;.otor 40 for moving
support rail units oased or. ~r:is ca' culGtior. resul t 10 is controll ed.
The above operation can be performed' i r. advance and only the operati on
result ir~`ormation can be stored ir, the database 100. and the rotatior_
driven by the motor 40 for .~,o~Jing support rail units can al so be
controlled by utilizing this i..^.formation. 15 Subsecuently, after the
adjustment of the distances between the support rail units 21-1, 22-1 anal
the support rail units 21-2, 22-2 is f=nished accordi ng to th.e widths of
the boards 2-1, 2-2, onto which components are to be mounted, each rack
gear 29 =s engaged with each gear 28 20 by each selective lock mechanism 70
a_~.d .hen the sur.port rail units 21-1 on the 1 ocksd side and 22-1 or.
the moved side are synchronously :roved 1:1 O?:e direction, that is, upward
in =ig. 15 by rotation of the ball screw shafts 35, 35 in the first board
conveying/holding device 3 as shown 25 ir_ Fig. 15. Simi iar'_,~, in the
second board   16 January 2003 J COn;T2',.'1nC'~/f:C1 dlng C.evlCe 13,
eaC:'_ _...^.:~ ge3r 2~ is engaged ~ n i ,. t r. :, rv,~i t;'1 eaCi. gear
~.~~ b'v each Sel eCtl. ve ;0..~: TLe,.....3nisL . 0 and t'.^.en the
support rail units 21-~ or. th? lockad side and 22'? c1~! th?_ uLOV2C1
sid.~. are SyriChi0nCu51 V :WCVCd in C'le 5 direction, that is, downward in
Fig. ~~ by ro:,ation of the ball screw shafts 35, 35 in the second board
COrLVe';ling/h01 ding device 13. Then, th a Support rail u:~its i.. ~ ` c '
n 2 ? - i r O a rt -d 21- -1 0:~ ~h a 1oc t d .. ode a d _ o_. th mov d
side G...~. the suDOOrt ra' 1 u__^.ltS 2i-~ On the iOCk2~ side and 22-2 On
t ~2 10 moved side are .^,:oved to a position (ccrweying position:), at
which the 1 ef t and ri g~_t board corveying/holding devices 3, I3 are
al=gned in or_e lire in the center of the compo_rent mounting work area 200
in the mounting apparatus. Then, the second board conveying/holding device
13 waits fcr the 15 board 2-1 to be carried in from the first board
conveyir_g/holding device 3, while the first bea=d 1 conveying/holding
device 3 waits for a board 2-0 to be carried ir_ from the loader 1.
Subsequently, as shown in Figs. i6 and 24, t:-!e 20 first board
conveyir_g/holding device 3 and the second beard conveying/holding device
13 are daiven under the contro'_ of the control unit i000 so that tr:e
carrying-in of the board ?-1 from the first board conveying/holding device
3 to the second board conveying/ho'ding device 13 is completed. 2 5 Also,
the loader 1 and the first board conveying/holding  



16 January 2003 G deVlCe 3 art driven ',:.d2r the v.0i ~~0~ Or the
CO='ltr0i LiTli`~, that tr:e Ca.'~,r;il:'_g-i'" :)~ -:-: bCard 2-0 -rCi:;
i0au..~r 1 _000 so =- - ~' to tha firs t beard co^ve~~r_rlg/ ho' di nc dev
i ce 3 is cor.:p'_eted. S,~hcar_~t~a~*~~ v, the s;_iprort rai.1 ~;ni.ts
21-1, 22-1 Of the 3 5 i~ rs~ board cor:vey:.ng/hol dir:g device 3 holdir:g
Lhe board 20 are moved downward in Fig. 16 to a position clcsest to the
recogni tio.^. carera 9. T~.e support rail uni is 21-2, 2?2 of tre second
board corveying/holding davice 13 hclding the board 2-1 are moved upward in
Fig. le to each component 10 mcunti:ng positior: (position,' at wii ch t::e
suppoi t fail un lt5 2i-1, 22-i O i the 1002d 5lde are pOSl.tiOned at their
respective origin positions P21-1, P22-1) as an example of a wcrk position
positioned closest to tha recognition camera 19. Were, the working heads 4,
1~ sue;: desired 15 co~nponer_cs from the component feed units ^o~ or 8B,
18A or 18B by the respective r_ozzles 10, 20. Then, the suction attitudes
of these ccmpcr:ents are image-picned up b'_r the reCOgr:ltlCn Camer3S 9,
1~, and then CalCUlated and corrected, and the^, the co:rpc vents are
mounted onto the 20 electronic circuit boards 2-0, 2-1. In the above
embodiment, since the recognition camera 9, 13 and to electronic circuit
board 2-0, 2-1 are positioned at positions clcsest to each other
irrespective of the size of the electronic circuit board 2 when. mour.tir.g
is pe=for:~ed, 25 the moving distance of the working head 4, ?4 car be   16
January 2003 of reduced a=:d t =us t~:e mou~:ting ti~:e can be s^o=te::ed.
0=": t:le G tf:2r ~':3^d, 'w'::c:L main te:'~a~lCe OF t::e mounting
aDparatL:s 1s perfOr.^.;2d, tI=a Sll'JpOr~ rail units 21 1, 21-2 O'_1
~}'':e IOCked S10.2 and t::e si~t~t70=t r'3'_1 ',.:nltS 22-~ , 5 22-2 on
the roved side are moved to positions distant from the first arid seco.^.d
compcr.ent mcunting positions and receded from above the support plate
38-1, 38-2 in Figs. 17 ar:d 20'. Co::sequentl y, various mai~:te=:ance
t~'orks for t:~e mountir_g apparatus, for example, replacement of support
~10 pins 87 or~ support plates 38-1,.38-2 for supporting ar: electronic
circuit beard 2 from down:aard or replaceme^:t or nozzles 10, 20 in the
nozzle static^: 7, 17, can be easi iy 



performed without trouble. The convevar:ce flow of boards under the control
15 of the cor:troi unit 1000 is described in detail below with reference to
Figs. I8 to 21. Figs. 18 to 21 show a flow of electronic circuit boards 2
during production (component mounting). ~.` a stage wr:ere the prod'.:ction
is started, t~.e support rail 20 units 21-1, 21-2 on t~:e locked Side and
the support rail ur_its 22-1, 22-2 on the moved side awe synchronously
driven together. Figs. 22 and 23 show timing charts in the board conveying
operation. Fig. 18 shows pcsitional relationship when 25 component mounting
production is finished. Rt this time,   16 January 2003 62 the e' ectroni c
circ~~'_t board 2-0 to be paodu;c2d next fi s read~,~ cn t'_~e ? oader 1 .
FiYst, as shcwn in the ti:~irLg char is i.^. Fi gs. 22 ~re corlpon?:lt l;
.eunting production: is =finished, a_~d 2.., aft..r ~.. 5 tine lower llmyt
position detectyng sensors S.''`.9~, S39L detect that t:'1e support plates
38-1, 38-2 of the first and second board cor:veying/holding devices 3, 13,
start ' lo.~ering by drive of the support plate drive cylinders 39, 39
under the ccr_trc_ of the control unit 1000 and are 10 . positioned at
their respective lower~limit positions. 'nlhen w.. detectio:l sig:lals fro:
the lower ;imi~. position detecting sensors 539k 539 are input in the
control unit 1000, the board stopper drive C~Jlinder 32D is driven and a
stopper 32-1, which is provided on the support rail a^it 21-1 on 15 tr_2
locked side of the rirst board conveying/hoiding device 3 ar:d positioned
at a raised position during a r~,o~:nting operation., lowers in the first
board COr:VeVlng/hOldfing device 3 so that the board 2 becomes i:l a state
w:^.ere the board 2 can be carried cut. A stopper 32-2, which is 20
provided on t:~:e support rail unit 21-2 on the locked side er ti'le SeCOnd
board conveying/i:olding device 13 and positioned at a raised position
duri:lg a mountir_g operatfio^, also lowers so that the board 2 becomes in
a state where the board 2 can be carried out. 25 When t:12 d2tectl.On
signals from the lcwer liriit   16 January 2003 c'3 



pCs1`=C~ CeteCt_r~g S2`:sOrS 53~~, S39T, art _:~put .:1 thA CCr:trGi L:":it
i~~'0, ti_e board StCpp2r driV? G;~llnd2r .521J iS dr i ~rer: in t'.^.2
firs t board cor:v2,~'_zg/ho1 ding dev' ce 3 as described above. Ir: addi
tior: to thi s, ir. t'_'_^.e _irst board 5 cor.ve~i~:g/holding device 3,the
motor 40 for mov=ngsupportrail ~,:r.its is driver.andthe ball sc=2~~~
shafts35, 35rotate syr_chronously.Thes~:pport rail units 2'-1, 22-1start
ai:oving frc:~ afirst componer:t mounting position towards the board
co_^.~a~; i r_g position in tr:e centralL por~.ior~ 10 'of the component
^~:ounting work area.200 as shown onward in Fig. 18. In the sacona board
conveling/r:olding devi ce I3 as well, t'.^.e motor 40 for moving support
rail units .s driven anal the ball screw shafts 35, 35 rotate
synchro:ously. The suppo=t rail ur_its 21-2, 22-2 start 15 movir_g from a
second component mourting position towards the board conveying position in
the cer_tral portion of the r component mountir:g work area 200 as show:
downward in Fig. 18. At this time, in tb:e second board conveying/hoiding
device 13, whe:-i the motor 40 for movi.__^_g support rail uni is 20 is
driven, the belt drive motor ~2 is also driv~r_ at the same tire and
cor:veyance i s started so that the board 2-2 positioned on the right end
portion side in the second board conveying/holding device 13 is moved
towards tr:e left end portion. when the board passage detecting sensor 31-2
25 detects the board 2-2, whether the motor 40 for roving   16 January 2003
64 support ra'_1 units is d=iven is judged. 6vhe:: this :rotor 40 i S dr
_ven, u..r Ve O= the bel t dr 1Ve :CLO ~.^~r "x2 i S Stopped. W'^e:'1 LtIiS
i^OtOr 4~ 1S not dr_'.ver, C'~,.r~.'ve Gi ti'?e beW drive I'LOtOr 4~ L":aV
L7e COTltinued. 'i':1.5 1s for the purpose Of 5 co:we~irg theb03rd2-2 only
or. the support rail units 21-2,22-2 of th aseCO=LC boardco^weyir_gi hol
ding device13 toshorten thecon-reyingt=~.e from tile
SeCOndbO~rClCOnV2Vlr.g/~-!oldi ngdevice.3 to t a un 1 oad?rside
.ConsAauently,theboard2-2 is r:ot protruded from the10 ~suppo~rt
railunits21-2,222 durir_g the . movemento=~ the support rail uniis 2i-2,
22-2. also, after the motor 40 for rr,oving support rail units is driven
and then. a 



prescribed time passes, that is, before the support rail units 21-?, 22-2
are positioned at the board conveying 15 position, drive of t'_he belt
drive motor 42 is suspended once and the motor gets ready for the
subsequent board conveying operation at the board conveying position. Fig .
19 s.^.ows a s to t2 where t~'_e Support r ai 1 units 21-1, 22-1 or the
first beard COiIV2~Jin,j/holding 2O d2V7.Ce 3 and th a Support rail units
21-2, 22-? of tree second board cenveying/holding device 13 arrive at the
boa=d conveying positions in the central portion of the component mounting
work area 200 and are stopped at their respective boa-d conveying
positions. In this state, the 25 loader 1, the s~.:pport rail uniis 21-1,
22-1 of tile first   16 January 2003 OJ bOa'_"d CO_'?~~'ey:.~:C~. /::O-ding
Ce'v'_Ce 3, ~:e SiiT_.~pGrt ra? 1 un:.tS 22-2 Of t^e S2~Gi':d bOa'`d
COnva'dii:g/i'lOiding devlCe _3, cnd the unloade_ ' ~. are all geed .n or_e
1 i i:2. C:ere, the electronic circ~~it board 2 flows from rig~:t to '_eft.
5 Subsequent'y, it is detected that t'.^.e support rail ur:its 2'_-2, 22-2
of the second board conveying/holding device 13 are roved From the second
component mou:^:ting ~OSi.tiOU t0 the, board conveVl.:lg pOSltlOn, that
1.5, drive Oi t.}"':e I"~C`_v"' ~i7 for mCvi:"g Sup pert rail units Gf ~`.
a SEO nd 10 board conve ying / ho l ding device 13 i.s s topped . Ther_,
the belt drive :rotor 42 is driven and the board 2-2 produced
(components-mounted) in the second board conveying/holdir_g device 13 is
carried out fre:n the second ^oard conveying/hoid=ng device 13 to the
unload~r 11. Completion 15 o.f t':e carrying-out is determined w:en the
board passage detecting sensor 31-2 detects that the board 2-2 passes and
is not present. When, the cor~ple"~ior. of t!~:e carryi ng-out of the board
is determined by the control unit 100C, the motor 40 20 for moving support
rail units of the first board conveying/hoidi ng device 3 is driven and
conveyar:ce cf the board 2-1 produced in the first beard conveying/holding
device 3 from the first board conveying/holdi::g device 3 to the second
board conveying/holding device 13 is started. 25 Subsequently, as s:nown in
~'ig. 20, when tr:e board   16 January 2003 arrival detecting s~r.sor 33-2
detects arr'_va'_ and passage O. tile board 2-1 _n the seCO:''_C'~' DOard
C~:~::Veyi?1g%~i.0id=r:g devlce 13, dr 1 ve O~ the be l t Clr:'v'e IT.!OtOr
~2 1S St'~ppc''d, -, " 



while the board stopper driue cylinder ~~D _s driven and 5 the board
stopper 32-2 is raised to ire upper limit position . Tire upper end
pcsitior. detect-ng se:-isor S32 detects that the board stopper 32-2
reaches the upper limit posi ticn ar~d is prepared to stop the boa-d .2-1 .
~Iea'.''.~,~:Lile, the board c-i is curtvewcd 1:1 a dir2C.tiOri yr0'L right
t0 left 10 ~ . by drive of the belt d=ive motor 42. rfter t:ze board
arrival detecti^g sensor 33-2 detects arrival and passage of the board 2-1
and a lapse ef a prescribed ti~!e (for example, 0.1 ms) is measured by a
timer T4 so that a delay is achieved by tine ~eq~aired Tcr the
board~stopper 32-2 to 15 be raised to the upper limit position, rotation of
the pelt drive motor 42 is driven in the reverse direction so that i the
belt 500 attacL.ed to the support rail units 2?-2, 22-2 of the second board
conveying/holdir_g device 13 is run in a direction fro: left to right and
the beard 2-1 is conveyed 20 in the reverse direction.. Then, t_za rig_~t
side erld edue of the board 2-1 is brought into contact with the board
stopper 32-2 and the board arrival detecting sensor 33-2 detects arrival of
the board 2-i. :after the arrival is detected and a prescribed time period
is measured by the 25 timer T3, drive of the belt drive mctor 42 is
stopped. The   16 January 2003 6; best drive :rotor ~2 -s t:~us drive: ~ n
excess so tai tie r-ght S-de ei:c.'~.~ 2dge Of the bCard 2-1 Call b2 brOUg^
t '-r tD ccntact with the board stepper 32-2 more re" ably. 7,~ n ~,; ~ A r
~,a Yd Yr; ~ral dete 1'leG 'N.. 1~., Grte:. t.._. n~rC1_ a~ i'~W.Li:lg 5
sensor 33-2 detects t~:e arrival and passage of t'_~e board 21, t'.^.e
:rotor 40 for movir:g support rail units is dri ven a nd t:!e support rai 1
units 21-2, 22-2 of th a secor_d board conveyi,r.g/holdi'~:g device 13
start ::,oving from t_:e board l.V~l~i Cl~i Zng p~s~tl~ru t~~ the
s?vlJr:l~, ,CO:Wpo::~i:t l:~t^..i:...t-ug 10 pOS7.tiO:rL, that' 1s,
tOWarC~S the ~2COgr~itl.Ol: Camera 19. Thdt is, conveyance~of the board 2-i
on the support rail units 2i-2, 22-2 and ~r.ovement of the support rail
uniis 21-2, 222 themselves from the board conveyir:g position. to the
second ~co:~ponent mounting position are carried out at the 15 same ti:~~e.
Tb:us, the arrival of the board 2-'_ or: the support rai'_ units 21-2, 22-2
at the prescribed position and the arrival of the support rail units =1-2,
22-2 at the second cofiponer:t mounting posi tion are both Linished arid
t:~e board conveyir:g operation is finished. That is, when 20 the reverse
drive of tr:e belt drive motor 42 is stopped and tr:e drive of t:-~e motor
40 for moving support rail ani is is stopped, a termination of the beard
conveyir:g operation is determined a^d the support plate drive cylinder 39
is driven so that the support plate 38-2 is raised. Then, the 25 board 2-2
is supported by the support plate 38-2.   16 January 2003 08 SO:^.c t i
iv:2 Der i Od i s _ ear'' = ed ': C t'rJcer the board 



COnVeVi?1g Cite=a 10:=S . DL:?'1:':g t=1i5 ti^1e L`er'_O,.'"'.~
r~,pla,^_eTIle^ t of r:ozz~.es 20 recuired for production cr t he lil~:e i
s performed in tLe nozzl a statio.^.^. ? i or the 1' ke. In general , 5
nozzle replacement is per for~ne~d a plurality: of t_mes to produce one el
ectro:?_c circ~:it beard ?, a::d nozzle replace:^en t is performed since
t^e r_ozzles are always rEtl:ri:ed t0 Cr'_ginal r~OZZI es at tile
b-eglnni'lg OT' prOd'1.^.ti0?'1 o..boards 2. ZO ' . . . i._rean~,~y~i 1e,
in t'_:e fist board conveying/holding device 1, when the beard passage
detecting se=~sOr 31-1 confirms passage of the beard 2-0 from the lOacer 1,
the board stopper dri.re cylinder 32D is driven and the board stopper 32-1
is ra'sed to the upper limit nositior_. The 15 upper e:~d position
detecting sensor S32 detects that the board stopper 32-2 reaches the upper
limit posit=en and preparation for carryir:g in the board is completed.
Mear.T~hile, after a 1 apse of a prescribed time ;s measured by a ti::~er
11, tee rotation speed of the bel t dri ve r~~otor 20 42 is reduced so that
an i^~pact i s reduced when. the board -0 is brought into contact with the
board stopper 32-1. Then, t'~e left end edgy of the board 2-0 is brought
ir_to corLtact with the board stopper 32-1 and arrival oy the board 2-0 is
detected and confirmed by the board arrival 25 detecting sensor 33-1. After
the arriva'_ of the board is   16 January 2003 69 detected b_~r t'_:e beard
ar=iva_ detect=ng sensor 33-1 anc' a '_apse cf a prescribed ti:.^..e is
meusu=ed by tre tire= Ti, d=ive of the belt drive rotor 42 is stepped. The
belt C'1.r i Ve 't~.ot~r C2 1S fi~'1.;15 dr l'Jc:n ~Il eXCeSS SO thdt Lh2 1
eft 5 side end edge of the board 2-0 is brought into contact with t;e board
stopper 32-I more rei=ably. Mear_while, of ter t~.^e board passage de teCti
i:g sensor ~ 31-'_ confirms t'r~e passage of the board 2-0, t~.e rioter 40
for moving support rail units is driver and the 10 support rai 1 units
21-1, 22-1start movir:g frc~^ tine board COnveylag position tCGJardS tile
f7.rSt corpone^~t i'.!OLl:'?tir~g position, that is, towards the
recognition camera 9. :~s in the Case Of t:^.e support rail units 21-2,
22-2 Of the 5eccnd board conveyir:g/hol ding devi ce 13, corveya ce of to
board 15 2-0 and movemera of the support rail units 2 1 -1, 22-1 are
carried out at the same tire. ~rdhen both the Ope'_"ations are completed,
the board conveying operation is finished. That is, when drive of tre belt
drive motor 42 is stopped and d=ive of the motor a0 for moving support rail
units is 20 stopped, a ter:r,ir_ation of t'.^.e board ccnveyi.^_g operaticn
'.s deter:r~ir.ed and the support plate drive cylinder 39 is 



driven so that tr.e support plate 38-1 is raised. Then, the board 2-0 is
supported by tha support plate 38-1. Some time period is required during
the board 25 conveying operations. During this t=me period, replacement
16 January 2003 70 of r_c~z' es 1C raqui red for produc_=o n or t~:e lire i
s y a_ ' 1 l~erl0'_"i;Led In ~''-d nCZ~~e Stet-Or: 7 Or :.^2 ly.~C2. Flg.
21 S:;OwS a S=ate where the board Co:~vey~ng a_ F Or;erat~.On i S COmpl
et2d and t!:a~ the prOdLlCtlC:1 OL tie board, 5 teat is, coxner.en t :;:cue
ring over ation is s tar red as in the case shown Fig. 16. Sl:~'JSe~uen
tly, when t~_e production is completed, as eX'O1 al.ned Gdltn rcf2=2nCe GO
"lgS. 1`a t0. 2~, the 5uv270r` rail units 21, 22 of each board
conveying/?~oldi:~g dev_ce 3, .10 ~ ~ 13 .are moved from t_ze first and
second co:~per.ant':nour_ting positions to the board conveying position. so
that the produced board is carried o~~t. r.rter a subsequent board is
carried in, t~.e state is returned to the mounting state in Fig. 21, and
the mour:ting oparatio~ is contir:uad. Thus, 15 components are successively
mounted onto boards. According to the above e~^.bodime^ t, in one
componer_t mounting apparatus, tr:e compone:~t mounting work area 200 of
the board 2 is div'_ded into two areas, the first mounting area 201 and the
second mounting area 202, 20 assuming t^Le board corweyance path from the
board carryingin side to the beard carrying-out side as a center. In the
first mount=ng area 201, the board 2-1 is carried ir_ from the loader 1 to
the first mounting area .Ol. The board 2-1 is positioned and held for a
mounting operation at a 25 portion. closest to tha component feed unit 8A
and the   16 January 2003 71 reCCgn1t10i: C?~e=a g dS a'_"! 2:1a~'.''."~J!
a of tre ~lrSt CJ:L;poi:nt r reCOgnltlOn l:nlt C~5pOS2d at 3n end OOrt'_On
O. the _'_ySt T_^C',.:nting area 201 al Ong a direCt;On Of tha board
ConVe'anCe pdtl^.. SubScCUel':t~ ji, .:1 t~2 '1"'St ~I!OUntin G~ aria ~0~, 



5 ccmponer:ts are suc:{ed and held fro~^: t::e co::vpor.ent =eed units 8A,
83 and ::~o~anted or. at least a half area (a s~^.aded area 2A in Fig. 2)
of the board 2-1 on the front-side with r2SCeCt t0 an C'Jer3tOr Gn t~':e
Side C10S2r tC t~':e FlrSt co::,ponent feed unit 8A. Subsequently, after
tze Tounting 10 wor'.~ in the first mounting area 20i . is . finisr:ed,
tl:e board 2-1 is positioned and held for a mounting operation at a portion
closest to the Component feed unit 18. of the second mounting area 202 and.
the recognition ca:~era 19 as a='_ eXdmple Of the SeCOnd CO:;~.p0:12Pt
r2COg:!ltlOn unit t0 15 mount components onto the board 2-i. Subsequently,
in the second mounting area 202, componenis are sucked and held from the
co~.ponent feed units 18a, 183 a=:d mounted at least on a calf area (a
shaded area 2A in Fig. 2) or: the rear sida viewed from the operator on the
side closer to the 20 component feed ur:it 18~_ of the board 2-1.
Subsequently, after the mounting work is finished in the second :counting
a=ea 202, the board 2-1 is carried cut fro: the S2cend _TLLOL:?'ltiiLg area
202. AS a reSUlt, tue S:'_Ort2St diStanCeS between the board 2 positioned
at each mounting area 201, 25 202, each compor:e.^.t feed uni t 8A, 18A,
and eacr recognition   16 January 2003 Ca~Wera 9, ' 9 Ca.'? be s',:GS ta:":
tla; 1 :J r edL:C2d a5 COmpar ed ~.Ji ti. d COT'`.Ze'_:~.'~C::...- Cast
NJhere _. DOdrd '_S :':21d G:L the board COnGeyanCe pat:. '_:'= the
COThOI!ei_t iL'.0~.'.:_ting WOr~: area . ii:ilS, the ~r,o;;ntir.g tir~a can
be srLorterLed a:~d p roductivit~ ca:: be 5 improved. That is, one
compor_er_t mounting Work area 200 of cna lo~.~nting apparatus is divided
into two areas, the first mounti::g a;ea 201 and the seep^d ~rou nti ng ,
area 202 so that tW0 DOards 2 are p~ aCed and C^vT.!t'~O~ ents Can be
iT~O~::lted. .10' Then, t:ze board are moved bac.'~ and fortL~..in each
mounting area so that compor:ents are fed, recogn~.~ed, and mounted on the
end edge side of the mounting area close .o the COiTil~On2:a feed unit.
~'or exampl e, the board 2 in the `first ricunting area 201 s positioned at
the front-side end edge 15 0~ the mounting area While the board 2 in the
second moon ti::g area 202 is x~ositior_ed at t~:e rear-side end edge of
the ::.punting area. Therefore, the recognition camera 9, 19 and the
electro:~ic circuit board 2-0, 2-1 approach each Cther t0 have the shortest
diStanCe th2r2betWe2n 20 irrespective e~ the size of the electronic circust
board when mounting operations are perfor:;ed. Cons2quer_tly, the moving
distance of the Working head 4, 14, that is, the distGi.CeS betW-'='1
pOSlt7.O:lS for t~'lree op2rat10nS, SI::CtlOn, recognition, and mounting
operations of components are 25 minimized. Th;as tha ~nountir:g tine can be
shortened and the   16 January 2003 73 p= OduC ti0_''_ e=.. ~C12:'.Cy Can
De ~L:.prO'v ed . ~L'1 par t~CL:I ar , 4vile.^. co^por.ents a=a
conventional_,1 I:ZOU='lt2d onto a beard in t=:e vicir:ity oz the board
conveying poslt~or., the ais~ances batween positior:s for thrae
operatior:s, suction:, reCOg^:l.tiGn, and T"Ol:ntlng O. COmpOnentS art
10:1g nor a s~!.a11 board and thus the mo~wnting ti:^e is ' or.g. In this
embodi:~..ent, however, whether the board is small or 1 arge, ' the board
is positioned at such a position for mour:tir:g operation that the
distar:ces between, positions for three 10 operatior:s, _' suction, .
recogni tion, and mounting of components become s:_ort. T:zerefore, the
mountin g time car: be substantially reduced. in particular, in each
mounting area, the component feed units 8A, 8B, 18~, i8B are disposed
almost at the whole the end edges along the board 15 cor_veying direction
in t:ze componera rnounring won'.: area as showr_ in rigs. 2 and 3.
Therefore, the recognition ca:~eras 9, 19 are disposed on the central side
of the component mounting word: area 200 while the position: wr:ere the
board 2 is to be ~ositior_ed i s located on the central side of the 20
component mounting work area 200 in t:~e board conveying/holding device 3,
13 so that t~Le d'stances between positions nor three operations, suction,
recogr:ition, and mounting of components become shorter. T:zus, the
mounting time can be fur they improved. Since or_e 25 component mounting
work area 200 is divided into two, the 



16 January 2003 74 mop=ir_g distance of the woy~i:Lg heads ~=, l~ _s
Yed~~ced and '-' ' ` ~ . 2 Can !Je i::;p=o'led . Fo= 2XG_:~t71 ~?, in
l.iii:5 the IlOuntr.::g l.iT~ the mounti^g apparatus of this e:rr~odimen t,
ti me requi=ed zo mount one r_.,~mpone:nt can be reduced ~o about a half of
that 5 required ir_ a conventi Oral devi ce . T:~!~s, mouati r:g tire can
be subs~antially i:~:proved. Since two boards 2, 2 are positioned
diagonally, ti'`_at ' S, i n Z7.gZag, 1n the CO~pOne~:~ I^.OUntl.:'_g
~,rlOr:~C area ?~0 in o-:e co_npor.ent moun tir:g apparatus, a ~^ou^.tir_g
ef=iciency IO ~ per unit area can be imcroved as compared with a~
conve:_tional device in Tf~hic^ or~Iy one board 2 is pcsiticned.
Furthermore, due to the zigzag positions of the boards 2, 2 in one
component mounting apparatus, for example, otr.er component feed units such
as the tray-type 15 COmpCnent feed unit 8C, 18C, 'n which semiconductor
chips or the like car. be housed without reducing the successively disposed
number of the already positioned ccmponent feed unit, for example, cassette
feed units, or the lire can be positioned in zigzag in an area in whicr. no
board 2 is 20 placed. The component feed unit constituted by the traytype
component feed unit or the like can be located closer to the board ar~d
thus compone::t feeding efficiency can be improved. Further:rore, according
to the above embodiment, 25 when maintenance of the mounting apparatus is
performed,   16 January 20D3 75 the suorort rail ur_its 21-1, ^.-% on the
loc'~ed silo and ~ W *' 22 ' 22-2 on the zoved s i de are the s;~ppo;t ra__
u_.-~s -~, moved i.0 pOSlt=onS t:^.at a-a Cllstant ~rvT" the flrs~`. aT.ld
second ccmpor_er:t mounting positions, resoect;vely, and 5 receded fro:r.
abOVe the support plates 38-1, 38-2. Consequently, when vario~~s
malr:tendnCe works for the moon ti r:g appara tus such as, for example, r
eplaCe''u.c?'lt Of the support pins 87 or t::e support plates 38-1, 38-_
for supporting t:~e el ectror_ic circuit boaxd % from downward or 10 real
ace:~ent of the nozzles '10., 20 in the nozzle station 7, 17 are
perforI~!2d, the varicus maintenance wor:a can be easily per~or:ned without
trouble. Furthermore, the support plates 38 can be easil;a replaced in a
batch and thus the time required to charge positions of the support pins 87
15 can be shortened. Furthermore, if operations are controlled and the
sensors and the stoppers are arranged so that the board is placed in the
board conveying direction in the second beard conveying/hoiding device 13
or:ce and then: the board 2 is 20 moved in a direction rove=se to the board
cor:reyin g direction and positioned when only arrangement of the first
board conveying/holdi ng d2vi ce 3 and t_~~e secor:d board
coneeying/holdir:g device 13 is changed point-symmetrically and the board 2
is positioned in the second board 25 conveying/holding device 13, the first
board   16 January 2003 



%c COnV y' Y1~~'.^-G1 dl?':g Cc'JyC2 .3 d::~ tJ.'?e s2COr_d board
COnveyi:'g%:':O1 dli:g deVlCe _3 Can ::cVe e~:~Ctl,v the Sa:~L2 structu=2
aid bcCO-l.eS i ~1 COfiu".L0:1 wlti': eaC}': Ot'.^.e~ . r,,~,-thF,=~n,-a;
by tha 1 nrl._i nrJ n:~ar~,tinn and the t , ~ 7C a 11:?IOC~ZirLg Operat=On
O` ' he SeieCtl V2 10C: ~eCr1ai11siTv , `1-di"'er' On mOV i":g GpcratlOn, i
:' wf:lCh the SuppOr t tall unit 21 on the lccked side is :r.oved
integrally with the suppo=t rail :nit 22 or. the moved side., and a
dista:~ce adj casting oper ation according to t::e boa=d width, i r, ~~~h i
ch 10 ~ the support .rai'_ unit 21 on tie locked side is ' f i xed and cn
ly the support rail unit 22 or_ the moved side is moved, car. be selected.
The drive shaft for the distance adjustment according to tr.e board width
for adjusting the distance between the support ra?i ur_~ts 2i, 22 according
to 15 the board width and the drive shaft for conveying the board can be
commonly used. Therefore, the nuT,:oer of the drive shaf is car be reduced.
Thus, the dr i ve meczanism fcr the d=stance adjustment according to the
board width and the drive mechanism for coaveyir_g the beard can be
simplified. 20 Furt'.^.ermore, the locking er~eration and th a unlocking
operation of the se?ective lock mechanism 70, 70 can b2 selectivelyr
performed by drive of the selective lock mechanism cylinder 30. Rs a
result, the Y-direction moving operation, in which the support rail unit 21
on the locked 25 side is moved integrally with the support rail unit 22 on
16 January 2003 7, the ~:oved sid=, and the distance adjusting cperatior. '
"' ~J;dtf': In (~.'''11C'f? ~': a s;..:ppOyt " ~ 1 according to `~:e ~oa~d
, ~ . ~ai unit 2i on t'~e locted side is fixed ar_d onl;; the support "'al1
uni~ 22 Or: tile ::loved S'_de =s iClO~ied, Can be eaSl~L' and 5 reliably
s2leCted. Furtr2rmore, since one rotor 40 is driven to driverotaticn oftwo
ball scre~rr shafts 35,35s~~r_c::.ronouslyso thatthe support rail units 21,
2?areBasil y:r;oved,t he twoball screw s~^afts 35, 35 canbe10
easilydriva~syncr~ror.ously and the support rail units21,22 canbe
morereliablymoved in para11e1. Further.~:ore, sir:ce the support plate 38
having the Sup port pi ns 87 and the support rai ~. uni is 2I, 2? are
separated and independently driven, the move:;~ent mechanism 15 is made
lighter and si~:plified as compared with the case where the support plate
38 and the support rail unit are integrall y moved. Thus, t~^.e r~ovirg
operatiorL ca^. be faster at a lower cost. ~rlher. t~Le board positioning
stopper 32 and the 20 board arrival detectir_g sensor 33 a=a disposed at
the front and rear end portions in the board conveying direction in each.
boa=d convey i ng/holdir:g dev ice 3, 13, the board 2 can be positioned at
both front and rear end portions ir: the 



board conveying di rection. T_nerefore, in each mounti r.g 25 area 201,
^02, a board positior_ing position at which the   16 January 2003 78 bCa=~
2 7.S 1:7051~1G~ed, Cau be arD;t;a=~.1V dter:;?lned 'based L~ n cn
inror~::a~__on sac:: as ~ .e size G. ~he board 2, distribution of
positior:s at W:ic: components are :ncunyed, ~i c=ri lr,oti nn of
ni?siti_c7n.g ~t W',^c1C CQ1T'.p01'1iu.S rr2 sI~C~CP_C.'~ 5 from the
COIiIpOn ent feed uni t a-~d held and so forth. Further:~ore, when
coz:ponent mounting in the first board conveying/hol ding device and
compor_ent ::,punting in the second board cor_veying%:zoldi:.g device are
pe=formed SlIiWltaneously, ^~ou~:ting operations can be performed more 10
efficier_tly and thus r~.ounting tire can be 'shorte::ed. Furt:zer:ore,
whe:~ board conveyance frol:: the loader to the first board
conveying/hclding device, board conveyance from the first board
conveyirg/holdir:g device to the second board conveying/holding device, and
board 15 conveyance from t'.^.e second board conveying/hclding device to
the unloader are perforfi ed simultaneously, beard conveying operations can
be perfor:::ed more ef=iciently ar_d thus the ricuntir_g t=me can be
shortened. It is noted that t'.^.e present irwenton i s r_Gt 20 limited to
the above embodiment, but can be applied 1n other various aspects. For
exa:~pie, due to the zigzag positions of the boards 2, 2 in one component
riountir_g appa=atus, When other component feed units suet: as a tray-type
component feed 25 lin7.t oC, l~C, W:11: h Can hG'..lSe, fOr eXdT:',ple,
SeT~iCOn''..~LICtOr   16 January 2003 7J Ch =pS Or the ili~:e wlthOUC
reduClng ti:e SuCCsS1'v'el,,i diSp OseCl r:l;_^.'LDry Of t:e dlred.~~'_i'
~~OS~t7_O.^.eC1 COTOO::eT'!t f2ed 1~.~ t, ~0~ eXa_.~t~' 2, CaS.,ette _
e...~ ri r ^^_ ~ `e ~' ur:; ts, are disposed ir: i_CJZdc~ 1.'? dT~ a.r ad
11'1 W~`l lr:tl Q10 DOa.rd 2 i S bl 3CP _i.; an 5 automatic trays
replace~ent device 300 may be provided to autemati call y replace t'.^.e
tray-t~:pe component feed unt 18C as shown. w'_ti: a.: alternate long ar:d
two dot-chair. lire in i Fig. ~3. FLrth2rmOre, th~S nOt speCifl.Cally S
hO~.J:1, bu.t, Whil 8 the tray-L,ipe COmpOnent ~22Ct . uni t 8 C i5 man
Lla_ly 10 placed by an operator, the automatic tray replacement nevi ce 300
may be provided to auto:r~aticall y real ace tr:e tray-type coriponent feed
a ni t 8C as in the case of the tray-typ2 cornponent feed u~?t 18C.
Furthermore, auto_natic cemnonent feed unit repl ace:~.er.t devices may be
provided for 15 other component feed units 8A, 8B, 18A, i83 to
automatically replace the compo^:ent feed units SA, 83, 18A, 18B.
Consequently, since stop of a mounting operation due to shortage of
components in the component feed ur:it or the like during component
mounting is prevented, practical 20 producticn capacity, that is, real
productivity, can be improved. That is, components are continuously fed and
r!ounted at a high speed. Furtherr~cre, when the component feed units and
other constituent elements of the component r^ounting apparatus such as
their respective automatic 



25 replacement devices or the like are modulated, they are   16 January
2003 ~0 '^rOVe ve.. c~~pr0~?"-ate-'i re~laCW: _:? reS~^vnSe ~o f,lrth e.
i?'i.=. r~ n` O~ ti~,a ,~.0,,~~`i-irig apD3r ati.i5 anC ti:uS ~.`...^_e
COi.:~O.^_e:':t iol~=':tl:lCJ aOL~ar3tL:S Ca:1 be a~u~'d~C.e'.~.i. iu3t 15,
w:::.12 baSC e~ emerlt5 are aSSL:..~cC aS a foundat1011. the COria~One?'!t
mOi:ntlng 5 apparatus Cc~.:l b2 adVa-'1C.~.^-d O':j.y by ~2plaC~ng a
:nO~Cile of eac:. ConStltue='lt ei2!'v.e::t. F'ur t::erT_::Ora, a5
deSCrl.bed a~'JOVe, when constituer:t elements are mod~.~' ated, a ~:odal
change of t~ a board or the co^:ponent can be r.esocnded only by i  t, ~ r
apprCprlat2iy repl acing ~ I1e i;LOd~I._-~,' D_ t:12 COnStl W 811t lb .
eler"ent even if the model o. a board or a co:~~ponent is. changed. Thus,
productiv i ty per device installatior_ area, that is, area productivity,
can also be improved. Further:~ore, the co~~poner_t mounting work area 200
of the mounting apparatus is divided into two areas, tha 15 first mounting
area 201 a^:d the second moun ti r.g area 202, along the co:~.ponen t
conveying d=section. F~o.Never, the area does not need to be evel~:ly
divided into two areas, but may be d=vided into two a=eas in arbitrary
proportions. Furthermore, if mounting operation in the first 20 :rounting
area 20~ and mounting operation ir. the second mounting area 202 can
interfere each other due to the size of the mounting areas or t~.e board,
operations may controlled by the control unit 10C0 so that respect;ve
mou.^.ting operati ons may be per formed indepe:.dently in a 25
r_or.-interference area, whereas either one mounting   16 January 2003 31
ODeratlGn ~s Or_ S~a='ld~''JJ ~n G_^. ;r.ter=~'renC a'_"'ra. F ;1~
t:2r:"l~Jr e, ti_e CCI"pC::e::L I^Oil:?t'_".g V Jsl ~.;C:'1 iS ;, r_ot limi
ted to t~:? origi n posi ticn o` or.e supper t ra-_ a n~ _ 2 _ Cl user t0
t~":2 =eCOg:'!lt'_O:''_ Ca-:":er''~ 9, ~ 9 a?'?d ~^ CO:^'y'JO:len t 5 i eed
uni t 5 ~, 18i:, bl:t Can be s2 ~ t0 be at aT_? arb'_t~ ar V DOS~tlOn.
Furth=rmcre, on the support rail units 21, 22, the posi tion^. at ~~'~:ic
the beard 2 is pcsi ti one~d is r_ot Z~"L7_t2d t0 eith2r C:~2 erLd
pOrtiC.^_, ::~:i'". ~.Laji ~e 1~~.CSi~iv_:ed ~:1 10 the central por t'_on
b;J. uti li~irig t'_he , board stopper 32 or a ~ Fur ther:~.ore, in the
above emnodimen t, the board th_ 1=k... 



2 is positicr:ed at t'_'_^.e left side end Dorticn in the fi rst board
con~~eying/ho=ding device 3, while the board 2 is positior:ed at the right
s_de end portion. i~ the second 15 board con~eying/holdir.g device 13.
However, as required, t::e board 2 may be positioned at the right Side end
portion in the first board conveying/holdir:g device 3, while the board 2
may be positioned at t~^.e let Side 2nd portion in the second board
cor_~eying/ro'ding device 13. .n t:zis case, 20 at least t~:e board
stoppers 32 are preferably positicned on both left and ri ght sides or each
board corweying/i:ol~ing device as shown with solid lines and chain lines
in Figs. 2 and 8. T'r_us, the position at which th a boa=d 2 is 25
positioned on the support rail unit 21, 22 can be optimally   16 January
2003 d'LeYm~::ed ~'as2~ O=: t.'le sire O. ~ .. D'Oard ~, pOSlt;O::s at w
:7_C1'1 CO:iyJv:_e:'1t5 are I,^.Ou^teu.. Cn L_'~e D~.~a~~N.. !,
pvSlti.v:i":s Oi t~?e reCOgn' L' On Cc-_"'araS `'-J, 1 cJ', L:'le
CO:~..p0=.ei.t iced L:::i tS azi, ~ 1~:.A . l ~~ ~.n.;~ SG rOrt.'l; i_Cl2
DOslL=Oil Of t.12 COi:!p0^enL iJ -s ee U.'_'li. t 4vh_O^ L ~G.'~2S
CO'.T_."7'.'~=':e.':t.S P.:OS :.. f r eCiie.lt 1 `y a.7lC .SO forth among
the ccmpo~:ent =eed units 8=_, 83, 18~, iBB. Furthermore, t`rJ0 ball SCrew
S~'larLs 'rOr' I^OVing SuD50rt r.311 lnitS %'1, ~~ ~== para;lel art.
dlsGOsed In eaC^ board cor_veyl r_g/i_ol di::g dev~.ce 3, 13, but a simpler
10. ~ structure can be ac:lieved by, for exa~!pl~s, disposir:g ogle ., bal
1 screw shaft in the cen ter a~:u gui de r;e_,~.er s c=: bo ~:: sides
thereof. Furtrermore, as s:~lcwn i:: Figs. 29 to 32, a board conveying
device 3A, w:~ i c h is fixed in t^:e vi cinity of the 15 comoor_ent feed
uni t 8C of t~.e first board co::veyir.g/holding deVi Ce 3, perf0=iris Onl
;i C0:1~T2yailCe Of tf_e board, and CannO= IC~OVe 111 tl':2 Y-axi S
dyreCtlOn, Wdy be dlSpGSed, w::lle a board cor:veying device 13~, which i s
fix`d i:_ the vicir_'_ty or the component feed a^it 15C cf the second board
20 con~reying/holdir_g devl ce 13, performs only conveya:lce of the board,
and cannot move in t~:e ~-axis direction, may be disposed. Co^seque~:tly,
w^e:~ mounti i:g cperatiG:: in t^:e first board conveyi^g/:~old=ng device 3
is f~.ished and mounting operation is not f~nisi:ed on the side of tr.e 25
second board conveyii:g/r:olding device 13, wr:ile the fist   16 January
2003 83 board `cc^ ve~~' ng/h of ding de~~; ce 3 is c:'_sposed adjace:~t to
t:^.e bcarC'~,. C^v1:'Veyin g Cevice 3a as ~ cwr. 1^ ~'~.g. :~~, a boar 2-1
he' d by the _irst board cor.veyin g/hol ding dec-i ce 3 is carried o~.:t
to the boa=d cor:ve,.ring device 3.. and t:^.en S carried cut further to
t:ze unloada= 11, whi 1 a a r.~w board 2-0 can be carried in from the
loadar 1 to t~le first board convayi r:g/:ioldi ng deViC2 3.
Fu=t:~err~.ore, wne^ mou sting operatio-: in the seco.^.d board
conveying/hol ding device 13 is finished and mo::nting operation cn t~^.s
side c. the first 



10 board' cony eying/ho l ding. dev ice 3 is r,ot finis:zed, w.~iie the
second board conve,~ring/ho'_ding device 13 is disposed adjacent to the
board conveyir_g dev'_ce 13A as s'.^.own in Fi g. 3^, a board 2-2 held by
the second board conve~rir_g/~zolding d2vi ce 13 can be cars i ed out to
the un l oader 11, w!-ii le a 15 new board 2-0 car_ be carried in from the
loader ' via the board conveying device 13A t0 the second board
conveyir_g/holding dev~.ce 13. It is noted that t'_'_^_e loader 1 and the
unloader 11 are preferably moved between the positions shown with dotted
lines and solid linas, 20 raspectivel y, in the Y-axis direction.
rurthermore, when ti:e respective support rail units 121-1, 122-1, l21-2,
122-2 0~ the first board convey~ng/holding device 3 and the second board
cor.veyingi:~olding device 13 have a length ec~a' to or 25 longer than the
width of the comconer_t mou.^.t? ng wor'~ ar ea   16 January 2003 a~ 2 0 ~
a i. O n g the b0 ^ L'd COiiv _'~i l.:':g d1 r E C tl On as S:'lOw=i 7. n
F'1 g . ~ '~oards ca:: be ca=ried ir_ a~:d o'~= i==espective ef mcuntin;
pC2rat' On i ~'? the Ot:`'_2r bCard corLv2V1'_':g~~''.O~..dlng deViCe Gs 1n
t;~E r,~S~ Cf t'~a ~Cra? f1 r'atiOn.S i I= r lCrs . 29 tC] a2 . 'rJ
tu=t:?er?:LOre, the S2leCC.lvc'' IOCk meCi:anl.sm 7`J dOeS not reed to be
positioned on the Slde of one support rail unit 21, but may be disposed at
the oter suopcrt rail unit 22 as wel ?, as shown i: r i g. 34 and . thus
both of th ., S'..'.~pOrt 'al.~ uni~S cl, 22 may be u52d aS SuppCrt rail
u::itS 10 on the 1 ocked side. Co::sequently, for ~ exa~..ole, distance
adjustment according to t'_'_^_e board width does not n=cessaril v need to
be performed by fixing the front-si de support rail unit 21-1 with respect
to the front-side origin position and moving a rear-side support rail unit
15 22-1 in the firs mounting a=ea 201, but can be performed by fixing the
rear-side support rail unit 22-i with respect to the rear-sides origin
position a=.d moving the front-side support rail unit 21-1. Therefore, when
the board conveying direction is changed to a direction reversE to 20 that
in the above e~rbodimert or the 1 ike, as described above, the reference
position of the support rail units 21, 22, can be easily and reliably
changed from the front-side reference which is based on the front-side
origin position, to the rear-side reference which is based on the rear-side
25 origin position.   16 January 2003 8~ Tt ~s nOtr_'d ti'lat th_ Sel
a."_i~J 1 OCR Rt ':' Sm 7 2ChaL 1s nGt i' T~l t2d u0 a gear
:T'.~C:a.^:ls.T."~ COI^''JOSE3''.~ Cf t~':2 r aCir C~2ar and t~:e gear
C.Scrlbed abOVe, D=;= a ClutCi. m2C hanl5_^.l C. ti:e 1 7.iCe Can al s0 be
emplcyed. 1 r, L L 



5 ~'u=thermore, p ig. 36 snows a co~:por:e..~ mou::~.i ng apparatus
according tc yet another er:.bodiment of the present invention. T_n this
component mounting apparatus, mhi'e the first and second board
conveying/holding dsvices 3, 13 are dj.SpOs2d ad~aCer:t t0 eaCi1 Ott'~2r, a
lCng ~Oard 2G 10 placed across the first and.second board con~eying/holding
devi ces 3, i3 (sizo~~rr. with a shaded porti on in the figure) is carried
in and t!^:e first ar_d S2COnd board conveying/holding devices 3, 13 are
synchronousl,J moved to either tY:e first mounting area 201 or the second
mounting 15 area 202 in naval lel to mount compor:ents . Tn the exampl a in
~'ig. 36, the firs t and second beard conveying/r:olding devices 3, 13 are
synchronously moved in parallel into the first mounting area 201 and
components held from the componer:t feed units 8~, 83 by t'^:e head 4 are
mounted onto 20 the long board 2G placed across the first and second beard
conveying/holding devices 3, 13 . r.f ter mou:~ting, the `i r s t and
second board conveyir_g/holding devices 3, 13 are returned to the
conveyir:g positions on the central side, and then, the board is carried
out to the downstream side. 2 5 Or, the first and secor_d beard
conveying/holding devices 3,   16 January 2003 36 13 ara
s~,rr:chro:~o~:sl,r mcved in parallel into the secor:d r~:cu^ting area 202
a_nd compor_ents he? d from the compo-~ent Z eed uni is 18A, 183 b=.r t'r.2
h ead 14 Gr a rcan ted or~tc the long board 2G placed across the first ar:d
secor:d board 1 Ffter mOUnt~rm, ~.i~e r_r 5 cor:veying/hold'_ng d..vices 3,
3. ~ ~ st and second board conve~_~ing/i~oidi:~g devices 3, 13 are
returr_ed to the conveying pcsi tions on the central side, n ~^ '"'~ iS
Carried OW`. t0 t he d0'vv.^_stre3~L side. a_.d then, t::e boa_~. .it iS
noted t~ S.t r=F2renCe al::."!era'. 3~G dcr:vteS a board 10 s topper for
positioning when t:ne ~ or.g board 2G ~ -s carried into the first and
second board concreying/holding devices 3, 13. Consequently, usually as
shown in Fig. 2, the first and second board conveying/holding devices 3, 13
are separatel,r driver. to independently moLnt, components in the 15 first
mounting area 201 and t'r:e second moue tin g area 202 . However, when the
lcng beard 2G placed across t'~e first and second board conveying/holding
devices 3, 13 is carried in and components are mounted thereon, the above
operaticr:s are performed so that compor:en is car. be appropria=ely 20
mounted onto boards hav; ng totally di=ferent sizes in one component
mounting apparatus by driving the first and second beard co:weyi ng/hcl
ding dev ices 3, 13 . It is noted that arbitrary e~nbodimer_ts amo.^.g the
above various embodiments can be appropriately combined to 25 exert their
respective effects.   16 January 2003 F_ccording to ene aspect cf the
present '_nventicn, the selective ~ ock mec han ~ s:~ r=leases the
engageme::t w' th the y;rst nut o. the first .a'1-like holding me~.ber and
relat~~-e rotation of the =first nut relative to the =first 5 rail -lire
hol di::g me~,ber ~ s a11 owed. : hen, by rotating ~ha 



screw shaft, onl~r the second rai 1-like holdir:g member is moved ar_d the
position of the second rail-like holding me_nber relative ~o t^e first
rail-like holding member is charged, while tha sel ective lock m~e~cha:Lis^
is engaged with 10 the ~ Tins t rut of . t he first rail-' =ke hol din-g
:T.ember to therebjr rctate t'_he screw shaft so that the first rail-like
hclding member ar_d the second rail-like holding memc~er can be i n
tegrally moved in parallel . '='rerefore, only by per~~or;,ting a locking
oYeration and an unlocking operation 15 of the selective lock mechanis:~, a
gap changing operation. for changi~ig th.e position of the second rail-like
holding r~embe= relative to the first rail-like holding me:~ber and a
moving cperatic:~ for integrally troving the first rail-like holdi.^.g
me_^.L'oer and t::e second rail-like holding ~ne~ber in 20 parallel can be
performed selectively, reliabl~r and easily. After the plate-like member is
carried into the conveying position, it can be moved to a desired work
position and held and thus a desired work can be performed efficier:tly. At
the same time, after the desired work is fini shed, the 25 plate-lire
mem'ner can be carried out to t:~e conveying   16 January 2003 as position
and t~:us the p~.at2-_ire :^e per ca:: be carried in, Meld, a'^" Carried
GL:t 2ffiCi~?=:t-V and r3_.~^.j.Cl1'y'. ..u recording t0 a::o~.Per aspect
O= tr:e present n nmn., -.rt nt ~ wpr l~ c,r2a pL 0:1e I^~Oll:'!tl._
invention,, a._e c., ~~n:.: r,!ou ing "g 5 apparatus is divided into two
a=eas, a first ~.ou:~tir_g area ,.... . an d a second r~.ounting area so
t::at ~~.~o boards are placed to r:ount components thereo::. T hen, the
board is roved forward dnd baCk'N'ard at eaC h mOUntlng ar2a s0 ~~at
COmpGr:e^tS are ied, reCOgr_lZeu, a:?u mOUnted On t ne cW :. 2dge Sl.de O~
th2 10~ ~ mcunting area close to =^:e component feed ~uni t . For example,
the board i:: the first :r.cur.ti:~g area .s positioned at the front-side
end edge o` the mounting area, while the boa=d in the second mountir:g area
is positioned at the rear-side end edge of the mounting area. Trerefore,
the 15 recogrition uni~ and the electronic circuit beard can approach eac:z
other to have the sr:ortest dicta^ce therebetween '_rrespective of the size
of the electro^ic circuit board when a mount.ng operation is performed.
Conseaue:~tly, the movir:g distance of a member for sucking 20 and holding
compor:er:t, for example, a working read, t'_hat i s, t~.e distances
between positions for three operations, suction, recogr:ition, and mounting
of co:~por.ezts are minimized. Thus, the mounting time car: be shortened
and the production efficiency can be i:~pre~red. T_n particular, 25 when
componer:ts are COnVentionally mounted cr_ a board in   



16 January 2003 80 the Vi Clr:l~.~I O- t~ 2 bOa-d COnVe,ii^g t'7CSitl.Cn ,
,.:!2 d~S_3nCeS between 005itiOnS =Cr t'~e2 CperatiOr:S, S'~:C~lon, recOgn
lt~On, and mOUnting Oi CO:C.p Cnen tS ar a 10:1>C, fOr a s::,al 1 board and
trus to mcunti ng time are l ong. in the 5 present invention, :zowever,
wetter the board is small or 'arge, the board is positioned Tor :^our~ting
operations so ~~'lat the dlStanCeS be~.We2:1 pOSltlOnS yOr three
Cp2ra~.10'1S, 1 SuCtlOn , "'eCOgnltlCn, and m0;.::'! t_r_g C~
COI~'.''JGne:":tS beCCmeS shcrt. ir:erOfOre, th a mOUnting t-=,1.2 Ca:1 'Je
subStantiall~J 10 reduced. Tn particular,~wheri the compor:ent feea units
are disposed almost at ~he whole end edge along the board conveying
direction in tr:e component mounting work area in each mOUnting area, the
recogn i tio:: unit is di sposed or: t~~e central side of the cor.^,pone. t
mounting work area a::d a 15 position at which the board is positioned in
each board conveying/holding device is pcsitiened on the central side of
the compor~er:t mouraing wore: area so that the distances between positions
for three operations, suctior_, recogr_ition, and mounting of components
becomas shorter. 20 Thus, the mour~tir_g time ca.^. be further improved.
Furthermore, since one component mounting work area is di vi ded into two,
t:~~e moving distance of the working reads is reduced and thus ~he mounting
time can be improvzd. Furtrermore, when two boards are positioned 25
diagor_ally, that is, in zigzag, in one component mounting   16 January
2003 J '~ Work ared 1:1 Cne COmpOnera I'.LOi:"'.Clr_g apparatus, a mOU:alng
eff1C12 nCy per Lira=t a"ea Ca:i bE _T""r^vVed aS CO:par2d Witi'? a COnVen
tl.Or:a1 daiTi Ce, in Snlr":iCh On~ y Cne board i s p;aCed. Fu-thermOr2,
due t0 t:'? ~:lg=ag pOSltlOns O~ the 5 boards in one componerLt meurairLg
apparatus, other compene:~t feed units such as a tray-~ype component feed
unit 8C, ~8C in whi ch, for exampl e, semiconductor chips or the like can
be hcused, w'_t~zout reducing the successive'y disposed . number oy tue
already positicr:ed t^e CCT_;'LpOi:ent feed unit 10 . for ~exa:~ple,
cassette feed uni is or~ the like car: be positior:ed in zigzag in an area
in which no~board 2 is placed. In this case, tr:e component teed un't
constituted by the tray-type cor:ponen t f eed ur:i t or the like can be
positioned closer to the board and thus co:r.ponen t seeding 15 efficiency
can be improved. Furthermore, wren ma=nt2nance of t::e mour.tir_g apparatus
is performed, rail-like holding mercers on the locked side and rail-like
i:olding met^bers on th= moved side are moved to positions that are distant
from tee corrponent 20 mounting positions and receded from above t:~2
support pate for supporting each ether from downward. Consequently, in this
case, when various maintena.^.ce works for the moun~ing apparatus such as,
zor example, replacement of the support pins or the support plates ror
supporting an electronic 25 circuit board 2 or replacement of the nozzles
for suc;~ing   ~ 6 January 2D03 9= and hol d=::g ccmoor~ents ~ n the
::o~~ie static~ can be easi 1 y 



ner~ormed without Trouble. Furt^_e=more, the S'uCpOrt p'_ates ca_^. be
easily ~eplaced it a bate^: a:~d thus time required to cha^ge positions o=
the support p_ns can be shortened. 5 Furt:zermoYe, it operations are
ccntrol?ed anal sensors a:ld stoppers are positioned so that only the posi
tions of the rirst board cor:veyir:g/hol di::g de~ice ar.d the secor_d
b03rd COr:~eying/holdir._g device are charges and th.~ bCd=d is pl cc2d 1n
tr'e board CO.^.vcy7.ng dlrectlC:a ii: tile 10 second beard
c0:1v2y~1.ng/holding deJice once and. the. the board is~ moved in a
direction reverse to the board COnVeJirg directior_ and positioned when the
board is positioned in the second board coaveying/holding device, the first
board cor_veying/i:old=ng device and the second 15 board conveying/holdir:g
device have exac~ly t:,e sa:e structure and become in com.~r~on with each
other. Furthermore, by including the selective lock mechanism to per~orm
the ~ocking operation and the unlocking operation, the Y-direction moving
operatier_ in 20 w~nic:z a rail -like holdi ng member or. the ' ocked side
is moved integrally with rail-like holding mer~.ber on the gloved side, and
the dista::ce (widthi adjusting operation according to the board width in
which the rail-like ho'ding member on the locked side is nixed and only the
rail-like 25 holding member oil the moved side is moved, can be selected.
16 January 2003 a^ J.: the dr' v8 Si!a`L fOr t:'_e diSta=:C2 adjL:SW~en t
aCCO'_~d'_~g '=O t.:.. bCdrd ~~lidth .'Cr adjuSting Lhe G''iStar~ce
betwee:: L~':2 f 1 r s t arid s econ~' r a~ i- 1 1 k8 hGid~:':g :CIC:"~er S
aCCCr u..l..:! g t0 t~":e ::Oa'~..^. ~rlir~lri, anr~' tna_ r';t^iVa Syd~t
t'Or rCnv?VlTl.g the beard C3:1 S be c0lTs!Cniy used (uni f7.ed) .
Th2refOre, the n~.lfT'.ber Of t:'?e d-1Ve shafts can be reduced. Thus, the
drive mechar:ism for the distance adjustmar~t according to the board width
and the drive meca^i s'; for convey.ng ~ the board can be si r;.plif i ed.
10 ~ ~ Furthermore, when one ^aotor~ is dri.ve:: to drive rotatio^ of two
ball screw shafts synchronously and move the first and second rail-like
^olding members, the two ball screw shafts car_ be easily driver.
s,,rnchronoLSly and the first and second rail-li:~ce holding members can be
1S reliably moved ir~ parallel. F~,~rther:^ore, when the suppor t plate
havi ng the support pins and the first and second rail-like holding members
are separated an d independentl',r driven, the move~.ent Tech ar:is:^ '_s
mad? lighter and simplified as 20 compared wit: the case where the support
plate and the first and second rail-lire holding member, are integrally
moved. Thus, the roving ooeratior~ can be faster at a loe~er cost. When the
board positiOnir,g stopper and the board 25 arrival detecting sensor are
disposed at the front ar!d rear   16 January 2003 G; ` ; ;-~.n Yd C ~ ~i=^
~ r ena corLions _r: _ bca_ or:ve~_;-ng eC~ie._ _ n eac:: board
COnVeyl::g/:io~ dlng devi C2, tC'_e board Cd:: be pOS' ti0n2d at any o ne
of the =ror_t and rear en d portior_s i n the board CO_r.~Tej7111:j
direction. ^herefore, i n each mown=ir:g area, a 5 board posirioning
pcsitior: at which the board is positioned, 



Can be arbltrarl~y det2rmlned baS2d O n l.nfOrT.atiOn Such aS th a Si Ze Of
Lh2 board, diStributlOn Of pOSltionS at whlCh COmpCnentS art IT'.O',l:~ted,
diStrlbutl.Cn Of pOSltiOnS at whl.Ch compor:ents are suc'~ed from th.e
component feed unit and held, 10 and so forth. Fur ther:~ore, when.
component moue ring in the first board conveyi::g/holdirg device and
component mour.tir_g in the seco~:d board conveying/holding device are
performed simultaneously, the mounting operatio=~s can be performed 15 more
efficier:tly and thus the mounting time can be improved. Furthermore, when
board cor:veyance from the loader to the first board conveying/hclding
device, board conveyance from the first board conveying/rolding device to
the second board cor_veying/rolding device, and board 20 conveyance froma
the second board conveyirg/holding dsvice to the unioader are performed
simul taneousl ~~~, the board conveyir_g operations can be performed more
efficiently and thus the mounting time can be improved. Accordir_g to
another aspect of the present 25 invention, the two plate-like me^w er
conveying/holding   16 January 2003 Q3 d2~.'l :eS, that 1S, tie iir5~=
plaW-~ eke m~e:~2r co^veyir:g/hol ding dev~ ce and she seccnd plate-like
r'~e~'.ber to each corve_~~i ng/holding device are dsposed adjacen~.
C~'~"er Ci id a pl ,~.,tc_1 il`c me per LO be Sl:~..^,~eCtcr~l tn a ~m 5
prescribed work is carried in or out at the plate-like member convey~ng
nositior. in t~.e work device. After the plate-like me::~er is carried i
r., the devices hold t:~e plate-like members and move to t'~:eir respective
won': rositions so that the~_,r car. independently perform the 10 '
prescribed work. Therefore, the elate-like members caw be carried i n and
out at the elate-like me:roer cor:veying positions, while the work for the
plate-like met'oers can be performed at the work positions. That is,
respective operatiora can be performed at cptimal positions. 15 Therefore,
work ef'iciency of each operation can be improved and there is no portion.
which is used only for plate-like member conveying operation and cannot be
used for work operations. Thus, whole the ir.stallatic.^. area of the work
device can be effectively utilized. 20 Although the present irwention has
been fully described in connection with the preferred embodiments thereof
with reference to the accompanyir:g drawings, it is to be noted that
various changes and modifications are apparent to those skilled in the art.
Such changes and 25 :modifications are to be understood as included within
the   16 January 2003 sccpe of ire present ir_venticr. as defined icy the
apcended depart t:~ere= c_~.. clai:^s e:. ess ~:~ey ii   16 January 2003 



9e C_ =.T_`~S y . ~ dev'_ce or co::ve~ri^g a:-:d ::cl ding a pl ate-' ike
nem~er, ccmpr i sirLg a firs t rail -1 ~r~ hol ding r:amber l211 and a S
second rail-like hol di r~g me~-~:oer (22) , each ir_cludi.:g a GOPVeyi.^.g
member (5C0) for cor_-reyi^g the plate-like me:~~er (2) so that the
plate-like member caa be carried in and out . an d :^.e 1 d; a ball screw
shaft (35) which is disposed to 10 . extend in a direction perpendicular to
a lor.gitudir al direction. of the first rail-like heldir~g member and the
second rail -like hol ding me_n,.bar and moves the second raillike holdi ng
me:rber or moves the first rail -1 i::e holding member and second rail-like
holdi r_g me~^ber in parallel; 15 a rotation drive unit (40) which drives
rotation. of the ball screw shaft; a fi=st r_u~ (27) which is attached
rotacably rel ati vs to the first rail-l ike holdi ^g member and
sc~ewthreaded with the screw shaft; 20 a second nut (a8) which is' fixedly
attached to the second rail-like holding memoer and screw-threaded with the
screw shaft: and a sel ective lock mechanis^~ (70) cahich can alternative)y
select an operation of engaging with the 25 first r:ut of the first
rail-like holding member to stop   16 January 2003 9, rotati0': Of the
first !':i_t a~ld a~ Oper3t_O:? Of =cleasing tilt engdga.'Llc::t wi th the
first T.':i.:t 0~ the first r^il-lik2 hOld~ng mem'Der t0 allo~.J ti'?e
fl.rst nut t0 r0tot2 relati v21y to the first rail-1=ke r:oiding meT:ber, 5
wzerein a`ter tze selective lock mechanism releases the engage~:ent with
the first r_~~t of the first rail-like holding me:;,oer to allow the first
r:ut to rotate 1 ms's 1r~ r ~ ~ 'a h ' a re a~_Je~~ to the fi st a~l-1 i,t_
olding r:em:: eY, on1_~r th secon d rail-1; ke holdir_g .e:-ncer is ::owed
oy rota;.ing she 10 screw sr.aft, and a position~of .the. second rail-like
holding r~e~ber relative to the first rail-like hol di ng ~^,ember is
changed, while, after the selective lock mechar_isr is engaged with the
first nut of tLLe first rail-like holding member, the first rail-like
ho'ding mesber and the second 15 rail-like holding member are integrally
moved in parallel by rotating the screw shaft. 2. A dev'_ce yor conveying
and holdir_g a plate-like member according to Claim 1, wherein the rotation
drive unit is one motor for driving forward and reverse rotation 20 of the
screw shaft. 3. A device for conveying and holding a piate-like mel~:ber
according to Claim 1, wherei:~ tha second nut (~8) screw-threaded with the
screw shaft is not attached fixedly to the second rail-like holding member,
but attached 25 rotatably rel ative to the second rail-like roidir.g
member, 



16 January 2003 93 Whll a tile sa~.2~^.tiv2 1 OCk :;.eCha:'?lsiLl (70~
Ca_"' s-~.~'lec~. aiten n:.'-.t i Vel V a:'. ODe'"3~ iC=L O = e=gay=''`:3
'v~li t:. t}1e S2CO;:d -ll:: t Of t~'I2 Second rai l -~ ~ke h01 ding
Ti.e:T'~er t0 StOD rotatio:l Of the second nLt or a:l o~eratio_^. ef
re_easin; enga~gc~.erl:. with 5 the second nut of the SeCOUd rail-like
holding :ae:.ioer to allow th2 Second r_ut to rotate; and the sel active
j..ock rrec~.ar.ism re' eases the engag2m2nt GJi th t:.2 ~' rSt n;:t Of th2
f i r5t rat=-lik2 holding member t0 ailC~~l to f'rSt nl:t t0 rOtat~
relatlC2l,l 10 . to .the first rail-1 ~ ke ho'_dirg mem~er~ and the:l
rotates . the screw sha=t to move Only the second rail-like holding member
relatively to the fi rst rail-like h01 dir:g ^le:nber, or the selective
lock mechanisrn rel eases the engage:~ent with the seco:ld nut of t he
second rail-like holding me~^,ber to 15 allow the second nut to rotate
re'_ativel~: to t:ze second rai 1-1 ike holdi ng :~e ,bar and then rotates
the screw shaft to move only the first rail-like holdir:g me~r~er
relatively to the second rail-like hol ding :ler.'.ber so that a gap
distance betweer_ the f? rst rail-like holding me:^,ber and the 20 second
rail-like hol ding mer^.ber is changed, whil a the selective lock mechanism
engages with the first nut of the first rail-like holding r^,ember a::d the
second nu~ of the second rail-like holding merr~oer and then. rotates the
screw shaft so that the first rai'_-like holding r~e.~er and the 25 second
Yail-like holdir_g ~re~er are integrally moved in   16 January 2003 9~
parallel. 4. ._ devlCe FOr co^ceying and holdir:g a plate-like nemoe=
accordir:g to any one of C_aims 1 to 3, fur t::.r comprising a linear guide
m~echan'_s~ (23, 24, 251, w~^.ich is 5 disposed to extend '_n parallel to
the screw shaft in a direction perpendicular to an axial direction of each
of the rail-like holdi ng members ar:d gui des parallel ^iovermnt o~ t'.^.s
two rail-'ike holding members. 



5. _ device for COnveylng and holding a plate-like 10 r.~ember according
to' any one of Clai~~s 1 to 3, wherein. the selectyve lock mechanism
engages with the first r_at of the first rail-like holding meTber to rotate
the screw shaft and then the first rail-like holding member and the second
rail-like holding _nember are integrally moved in parallel 15 so t~^.at,
first, the first rail-like hol ding member is positioned at a reference
position and then the selective lock mechanism releases the enaagem.er_t
with the fi rst nut of t: a first rail-li><:e hol ding :~e^~:.^,er to al l
cw the first r_ut to ro a to relatively to the first rail-'-ike holding 20
member and then rotates the screw shaft so that only the second rail-like
holding member is roved and a position of the second rail-li ke holding
rnembe= relative to the first rail-like holding member at the reference
pos=tion is changed to adjust the gap between. the first rail-like 25
holding member and the second rai 1-1i ke holding La.ember, and   16
January 2003 _JO th2!':, t:~. S~~.eCtiV2 .CC^: m2Chanlsm engages ~~llth the
_'_=st r_v*~ or t=~e first =ai'_-y=~:? ho1-dyr.g member a:!d tr':2:1
rota~25 tr:e SCieT~n% ShafC SO that t~"'ae f1 rSt ral 1-11k2 ~Oj.di:l?
meT.b2r and the seCOnd rai l -1 ; ke hOldi nC( T~leiLL'~.`er are 5
integrally moved in parallel w:ile the adjusted gap is mal.ntai ned. 6 . :~
dsvi ce for cor:veyir:g arid hol ding a plate-like y., .~ , Ti~a'~.,n~er
accor~?ing to a:~~,r one o_ C_aira 1 to 3, fur ther "~ (32) w~''_iCh is
brought In t0 COratavt coa~.p_ a_g a st~:.pp~L .10 . with to plate-like
member to position and Hold the plate like me^,ber at the prescribed
position when the plate-like member is conveyed between the first rail-like
holding member and tr:e secor:d rail-li =:e holding member by the
conveyirag _^.teTnber. 15 7. A comaporaent mounting apparatus equipped with
a device for conve.Ji ng and holding a pl ate-like me::~.ber, i w'raerein
the plate-like member is a boa=d onto which components are to be mounted,
two of the devices for convey=rag and holdir:g a pl ate-1 ike member
according to aray 20 one of Claims 1 to 3 are used as board
conveying/holding devices ~or cor.~eyir.g and holding the board in the
component moun'~ir.g apparatus for r~ounting the components onto the board,
- component mounting work area (?00) in the component mouraing apparatus,
in which the components are 25 mounted, i s divided into a fist mounting
area (201) and a 



16 January 2003 0 :. secor:d .nount;r.g area (202) along the board
cowe~yir.g d~reC~=On, One Cf t~~e deV'_C2S ~vr CO::L'e',fing and holding a
plate-l ike me:~.ce= is used as a first. board conveying/holdi ng device in
the tits t ::~our_tina area and t::e 5 other device for conveying/holding a
pl ate-lire :ne:~:oa= is used as a second board con veying and :-~olding
device in the second mounting area, and each board conv~ying/holding device
is independently driven in each mounting area. 8. _. compor.en~ mounting
apparatus equipped with a IO device for corwe;y'ir:g ~ ard~ holding a. pl
ate-like rember according to Claim. 7, 1,~~:erein a first component
r^~cur.tir_g position of the f_rst board conveying/hoiding device ir: the
first ::i.ounting area and a second component mounting position of the
second board co::veyin g/holdi ng dev'_ce in 15 the second mounting area
are disposed in zigzag so as to be diagonally opposed to each other. i 9. ~
component mountir:g apparatus equipped with a device for conveyir_g ar.d
holding a pl ate-like rte~rber according to Claim 8, wherein a first
component feed unit 20 (8A, SB) for feeding the components to be mounted
onto the board at an end edge portion in the first mounting area on an
opposite side of tL^e second mour.tir_g area, and a first component
recognition. unit (9) is disposed in the vicinity of the first comooner:t
feed ur.i t, and 25 a second component feed unit (leA, 18B) for   16
January 2003 L ~% L a eCli::'.~. t:~? Co_ny'l^r:':e:~ t s ..o .'7C''
=T.'l^:Ll:. ~.d v':'` i_o t.'? 2 L?C)ar d a . aP ''1 P 'a ^t r ~ r, : r ~ 1
r. n ,., ..1 r'. , t r,, L i r .~ ' r.. e._d use po_ ~io~_ ~ ~.~.e
se..~::~. m~~,..~_yng a_ea o.. an opposi~s side c~ the f'_rst mou::ting
area, and a second component ''eCOg:'._t10:'! 'y^:i t l1 ql i c di gpnged ;
r t?:e ~rirri ni_ty pf t~_e 'Jr sC''~:.o-'1C'.. COmpo'l.e:'1t feG''~
u:'llt. 10. ~ compore:~t mounti^g apparatus eg~.~ipped with a device for
conveying and ~:olding a plate-like member n. aCCOrdlng LO C1 al-C: 9,
where'-"! the first COmpOne L fe2d i:nit, Lh2 first COmpO^e~'?t
reCOg:LitlOn Llnlt, the S2C0':d CQmpOr:ent 10 w feed unit, and the second
ccmpcr.ent~ recogr_~itio:: unit ars disposed substantially
.point-sy::i.metr icall y with respect to a center of the whole component
mounting work area combining the first mounting area ar_d the second
^ou:~ting area. 15 11. r'~ component mounting acparatus eauipped with a
deVlCe for conveying and hold'_ng a plate-like member according to Claim 9,
wherein the first component mounting position of the first board
conveyir.g/holding device in the first mounting area is determined in
cor:sideration to a 20 distance between the first component feed un=t and
ti:e first component recognition unit, while the second component mounting
position of the second board conveying/holding device in the Second
mounting area is determined ir_ consideration tc a dlsta^ce betwee^ the 25
secord component feed unit and the second component 



16 January 2003 '_03 recogni~_-on unit. 12. ~ component moueting aSDaratus
equipped w.tr, a devi ce for cor_veyir:g and r:ol dir:g a plate-' ike
:~e.~'2r ~r_r_nrdi_n_g tn Claim ~; wherein the first co~,nonen` feed unit 5
and the secor:d cempcnent reed urmt are component feed units for housing
taping components to be mounted onto the board, which are the co:^ponents
housed and held in a tape. 13. n component mouering device ea~.:ipped with
a device for COnVeylng and holdir:g a plate-like member 10 according to
Claim~7, wherein th2 first component mounting position. cf the first board
ccnveying/holding device ir_ the first mounting area and the second
compor:ent mounting position of the secor:d board coaveyir_g/holding device
in the second mounting area are disposed in zigzag so as to be 15 di
agonally opposed to each other, a tray-type compor~er:t feed unit (8C) in
~,~hich the components to be mounted onto the board are roused on a tray,
is disposed at a pcsition other than th a first compor:er.t mounting
pcsition in the first mounting area, and another tray-type component feed
20 un~ t (18C) in which the components to be mounted onto the board are
housed on a tray, is disposed at the second ccmpone~!t mounting position in
tre second rr~ountirg area. 14. P. compor_er:t mounting appa=atus equipped
with a device for conveying and rolding a plate-like s,e:nber 25 according
to Cl aim r, wherei r_, when t~:e beard is conveyed   16 January 2003 10a
betwee:~ the Tinst rai 1-_ike hold~~g me.;irer and t:.e second ral~ -_=ke
holdl^g me:iLber b~J to CC'1'leyl.r..~ 1,~P^'~er, each board
conveying/:zolding device Lurther comprises a stopper (32) which is brought
into co.^.tact with the board a:~d 5 nositior:s and hclds tine board in a
vicinity of a center of the w hole compor:er t mounting wo=k area
combini..^.g the first mounting area and the second mounting area. 15.
Co.T~pOnent mounting apparatus equipped with a device for
COr:Veyl:'a/hold_ng a prate-1 ike member according 10~ to Claim 7, wherein,
when the first board cohveying/holding device ar_d the secor_d board
conveying/holdi.^.g device are positioned adjacent to each other ir~ one
line, the board can be conveyed from the first board corveying/holding
device towards the secor_d board cor_veyirg/holding device. 15 16. A
COmpOn2nt mounting apparatus equipped with a device for conveying and
holding a plate-like member aCCOrdir_g to Claim 7, further comprising a
=oader (1) for carrying the board intc each board conveying/holding device
and an unloader (11) for carrying tha board out from each 20 board
conveying/holding device, wherein the first board conveying/holding device
and the second board conveying/holdir_g device car independently perform
carrying-in of the board from the loader and carr~ring-out the board to the
unloader, respectively. 25 17. A method for conveying and holding a
plate-like   
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(35) d'_sDOSv.. LO eXte:'_d in a d'_rcti0n. L72=pei:dlcula= t0 a
lOi.gitudinal direction of a f_rst rail-like a^.e_ding member and a second
rail-like holding mambeY rota~es in .. plate-like r.:ember 5
conveying/holdirg device (3, 13) equipped with the first rail-like voiding
member (21) and the second rail-like holding member (22) , whim can carry
in and out and hold a plate-1'ke member (2), rotation of a nut (27, 48)
which is screw-t::readed to the ball scre~~~ shaft and attached to each 10
bf the fi rst rai 1 -like holding ^~sm~ber . and the second raillike
holding mesber is regulated so that the first raillike holding mem'oer and
the second rail-like holding member are integrally moved in parallel tc
convey the plate-like member, and I5 regulation of rotaticn ofi the nut of
eitr_er one rail-like holding member of the first rail-like holding member
and the seco:~d rail-like holdi:.g member is released so that the nut is
rotated together with the ball screw shaft upon rotaticn of the ball screw
shaft, movement of 20 the one rail-like holding member is regulated and the
ether rail-like holding member of tr~e first rail-like holding member and
the second rail-like holding member, of which rotatio:~ of the n ut is
regulated, is moved during rotation of the ball Screw shaft so that c::ly
the other rail-like 25 holding member is moved in parallel With respect to
the or_e   16 January 2003 .05 rail-li:;e no~d':-~g ~e~::oer to acj~~st a
~~~ betwee:: the first rail-ii:re ~oldi::r :~e:~wer and t:e secc^d
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