
;e3eP||}<86TP'T16 January 2003  DESCPIPTION Device and Method for Conveying
and Holding Plate-like Member 5 Technical Field The present invention
relates to an apparatus and method for conveyirg 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 corveying/holding device
for holding a board when the board onto 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 sues 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 them 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 stream. Hereafter, an example of a conventional 



5 electronic component mounting apparatus is explained with reference to
Fig. 35. In the figure, reference numerals 1201, 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. Reference numeral 1208 denotes a loader for carrying
an electronic circuit board 1211 into a component mounting work area.
Reference numeral 1209 denotes a board conveying/holding 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 Ton carrying the electronic   16
January 2003 3 circuit board ' 211 out of the component mounting work area.
Operations in the conventional electronic component mounting apparatus are
explained with reference to Fig. 35. An electronic circuit board. 1211 is
supported 5 by support rails 1209a, 1209b via a loader 1208. A working head
(rot shown) is moved by an XY robot along a path shown with A in Fig. 35.
An electronic component is sucked by a component suction nozzle attached to
the working head from a taping component feed unit 1201 . The working head
is 10 moved and a suction attitude of the sucked component is measured by a
recognition camera '205. After the calculation for a position correction.,
the sucked and recognized component is mounted onto the electronic circuit
board .212 by movement of the working head while its 15 position is
corrected. Meanwhile, a component feed unit for feeding electronic
components is also disposed in the v rear of the component mounting work
area of the mounting apparatus as shown. with reference numerals 1203 and
12G4. An image of an electronic component sucked from the taping 20
component feed unit 1203 or the components housed on a tray 1204 is also
picked up by a recognition camera 1206 so that its attitude at a suction
position is recognized. After the calculation for a position correction,
the sucked and recognized component is mounted onto the electronic circuit
25 board 1212 by a nozzle. This path is shown with B.  



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 b2 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 or. the board size. Consequently,
10 the component feed units 1203, i204 in the rear are disposed further
behind the furthest rear position 1210 of the support rail 1209b. In a
small size board, this seriously minders reduction of a mounting time since
the moving distance of the working head from suction of the 15 electronic
component to mounting through recognition is increased, resulting in the
longer moving time as shown with path B. While the mounting time needs to
be reduced to reduce costs of mounting electronic components, the distances
between three processes, that is, a suction 20 process, recognition
process, and mounting process of electronic components reeds 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 5 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 she 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 tie electronic circuit board more than necessary during
component mounting is not a good method. Accordingly, the object of the
present invention 10 is to provide an apparatus and method for conveying
and holding a plate-1ike member, wherein, the plate-like member can 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 moved to a conveying position and carried oat so that the
plate' like member is carried in, held, and carried out efficiently and
rapidly, and thus the above issue is solved. Furthermore, the present
invention provides a 20 component mounting apparatus equipped with the
plate-like member conveying/holding device as a board conveying/holding
device, wherein the moving d=stances of a component holding member between.
component holding, component recognition, and component mounting can be 25
reduced irrespective of the size of the board to shorten   16 January 2003
6 the mnounting the and thereby imp=ove 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, there is provided a device for corveying and holding a
plate-like member, comprising: a first rail-like holding member and a
second 10 rail-like holding member, each includirg a conveying member for
conveying the plate-Tike member so that the plate-like member can be
carried in and out and 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 i.^. 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 shat; a second nut which is fixedly attached to the 25
second rail-Like holding member and screw-threaded with the   16 January
2003 7 screw shaft; and a selective lock mechanism which can alternatively
select an operation of engaging with the first nut of the first rail-like
holding member to stop 5 rotation of the first nut and an operation of
releasing the engagement with the first nut of the first rail-like holding
member to allow the first nut to rotate relatively to the first rail-like
holding member, wherein after the selective lock mechanism 10 releases the
engagement with the fi=st nut of the first rail-like holding member to al
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 of the second rail-like holding 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 member are integrally moved in parallel 20 by rotating
the straw shat. 



According to a second aspect of the present invention, there is provided a
device for conveying and holding a plate-like member according to the first
aspect, wherein the rotation drive unit is one motor for driving 25 forward
and reverse rotation of the screw shaft.   16 January 2003 8 According to a
third aspect of the present invention, there is provided a device for
conveying and holding a plate-like member according to the first aspect,
wherein the second nut screw-threaded with the screw shaft S is not
attached fixedly: to the second rail-like holding member, but attached
rotatably relative to the second rail like holding member, while the
selective lock mechaism can select alternatively an operation. of engaging
with the second nut o. the second rai1-like holding member to stop 10
rotation of the second nut or an operation of releasing engagement with the
second nut of the second rail-like holding member to allow the second nut
to rotate; and the selective lock mechanism releases the engagement with
the first .nut of t^e first rail-like 15 holding member to allow the first
nut to rotate relatively to the first rail-like holding member and them
rotates the screw shaft to remove only the second rail-like holding member
relatively to the first rail-like holding member, or the selective lock
mechanism releases the engagement with 20 the second nut of the second
rail-like holding member to allow the second nut to rotate relatively to
the second rail-like holding member and then rotates the Screw Shaft to
move oily the first rail -like holding member relative 1 y to the second
rail-like holding member so that a gap 25 distance between the fist
rail-like holding member and the   



16 January 2003 9 second rail-like holding memberis
charged,whiletheselective lock mechanismengages with the firstnut
ofthefirst rail-like holdingmember andthe second nut ofthesecond rail-like
holdingmember andthen rotatesthe screw5 shaft so that the
firstrail-likeholding member andthesecond rail-like holdingmember are
integrallymovedinparallel. According to a fourth aspect of the present
invention, there is provided a device for conveying and 10 holding a
plate-like member according to any one of the first to third aspects,
further comprising 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, there is provided a device far conveying and
holding a plate-like member according to any one of the 20 first to fourth
aspects, wherein the selective lock mechanism engages with the first nut of
the first rail-like holding member to rotate the screw shaft and then the
first rail-like holding member and the second rail-like holding member are
integrally moved in parallel so that, first, the 25 first rail-like holding
member is positioned at a reference   16 January 2003  position and then
the selective lock mechanism releases the engagement with the first nut Of
the first rail-like holding memer to allow the first nut to rotate
relatively to the first rail-like holding member end then rotates the 5
screw shaft so that oily the second rail-1ike holding member is moved and a
position of the second rail-like holding member relative to the First
rail-like holding member at the reference position is changed to adjust the
gap between the first rail-like holding member and the 10 second rail-like
holding member, and then, the selective lock mechanism engages with the
first nut of the first rail-like holding member and then rotates the screw
shaft so that the first rail-like holding member and the second rail-like
holding member are 



15 Integrally moved in parallel while the adjusted gap is maintained. '
According to a sixth aspect of the present invention, there is provided a
device for conveying and holding a plate-like member according to any one
of the 20 first to fifth aspects, further comprising a stopper which is
brought into contact with the plate-like member to position and ::old the
plate-like member at the prescribed position when the plate-like member is
conveyed between the first rail-like holding member and the second
rail-like 25 holding member by the conveying member.   16 January 2003 11
According to a seventh aspect of the present invention, there is provided a
component mounting apparatus equipped with a device for converting and
holding a platelike member, wherein the plate-like member is a board onto 5
which components are to be mounted, two of the devices for conveying and
holding a p late-like member according to any one of the first to sixth
aspects are used as board conveying/holding devices for conveying and
holding the board in the componet mounting apparatus for mounting the 10
components onto the board, a component mounting work area in the component
mounting apparatus, in which the . components are mounted, is divided into
a first mounting area and a second mounting area along the board conveying
direction, one of the devices for conveying and holding a 15 plate-like
member is used as a first board conveying/holding device in the first
mounting area and the other device for corveying/holding a plate-like
member is used as a second board conveying and holding device in the second
mounting area, and each board CO^Veying/holding 20 device is independently
driven in each mounting area. According to an eighth aspect of the present
invention, there is provided a component mounting apparatus equipped with a
device for conveying and holding a platelike member according to the
seventh aspect, wherein a 25 first component mounting position of the first
board   16 January 2003  conveying/holding device in the first mounting
area and a second component mounting position of the second board
conveyiag/holding device in the second rnounting area are disposed it
zigzag so as to be diagonally opposed to each 5 other. According to a ninth
aspect of the present invention., there is provided a component mounting
apparatus equipped with a device for conveying and holding a platelike
member according to the seventh or eighth: aspect, I0 wherein a first
component feed unit 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
the second mounting area, and a first component recognition unit is
disposed in the vicinity of the first component I5 feed unit, and 



a second component reed unit nor feeding the components to be mounted onto
the board at an end edge portion: in the second mounting area on an
opposite side of the first mounting area, and a second component
recognition 20 unit is disposed in the vicinity of the second component
feed unit. According to a tenth aspect of the present invention, there is
provided a component mounting apparatus equipped with a device for
conveying and holding a plate 25 like member according to the ninth aspect,
wherein the   16 January 2003 3 f irSt COr^.OOne:^_t 'S2d L'.':~t, the L ~
?'s t CO:PpOn2n t recopy: i Lion %, ~ r .-i - P n ~ 'r a n [,~1 t ~'? a s a
C O Yld unit, t.__ se~on.~ co:,.pcnent _ ed u.__ _, compo::ent recognition
unit are d'_sposed substantially ~Oi-'1t-s`_ ~2tr1ca11y with respect to a
center oy the whole 5 cc~r~por~ant moor:tir_g work area ccmbining the first
moor:ting area and the second mountir_g area. r`_ccord'_ng to an 11=~:
aspect of the present nve~.tion, there is provided a co:.^.?onent moun`irg
apparatus equipped with a dev~.ce for cor_ve~ring and hol dir:g a piate 10
Iike member according to t'_he ninth or tenth aspect, wherein the first
component mounting position of the first board conveying/holding device in
the first mounting area is determined in consideration to a d'_stance
between the first componer_t feed un_t a_nd the first component recognition
15 unit, while tz2 secor_d component mounting position of the second board
corweying/holding device in the second ' mounting area is determined in
consideration to a distance between the second component feed unit and the
second component recognition unit. 20 Accordi r.g to a 12t:: aspect of the
prese::t ir_vention, there is provi ded a ccr~.ponen t mounting apparatus
equipped with a device for conv~yi rg and holding a pl atelike member
according to any one of the ninth to 11th aspects, wherein the first
component feed unit and the 25 second component feed unit are ccmpenent
feed units for  



16 January 2003 'c hOL15iT1~'~ t3Dlng COmpOr2nts t0 be mounted Onto L^~
board, which are t~'_ COL:.pOi e'_:tS hCl.lsed a nd held 1n a tape.
::W.Ordi.^.`.7 t0 a r.31:1 aSD2Ct Of tL'?~ present n nn~an, rsny i -;i
i::W_'1t~0::, t'Le=a i c prrltTi dcr~i a C ^[_ = ~~i- n~ ~p Cp 5 ecuipped
with a device for conveying and holding a platelike :^ember according to
ar~y one of the sever_th to 12th aspects, where=n the first co~:ponent
.nountirg position of the first board c~nveying/hCld~ng device ir~ the
first mount'_rg area a~ld the second Component moulting positiCn of 10
t'r~e second board conveying/holding device in the 52COnd mounting area are
disposed in zigzag so as to be diagonally opposed to each other, a
tray-type component feed unit in which the comDOnents to be mounted onto
the board are housed or. a tray, is disposed at a pcsition oLner than the
15 first component mounting position in the first mour.tir~g area, and
another tray-type ccmponent feed unit in w:~~ch the components to be
mounted or_to the board are housed on a tray, is disposed at the secor_d
co~nponer~t mounting posit~or. ir. the second moan tir g area . ?0
According to a 14th aspect of the present invention, there is provided a
cor~por_ent mounting apparatus equipped w' th a device for conveying a_nd
holdi ng a pl atelike me:~.ber according to any ore of the seventh to 13th
aspects, wherein, when tre board is convayed between the 25 first rail-like
holding memr,er and the seccr~d rail-liks   16 January 2003 r.o~din r;
e:.~Le= DJ ~ CO._V.._~~.. ' ' g ' `'he ~ ~ wg memoer, eaC:: bOGrd ConVe;
a'j.ng/h0 1 dlng deVlCe _l.,'.?"l.f?2'_' C^vi~tp;-SeS a StCpper w=?1C'1 is
broug:lt i n~.o contact wit'1 th a board and positions and '_^.~.WdS ti:a
board In a VlClill ~fl Of a C?titer Cf tf'_2 (h':1012 5 component
I'tOL:r~tl:?g worn area COmbl ni ng tile flrSt mounting area and tile
second mounti_-lg area. Accordi r,g to a 15th aspect o f t'.^.e pr es ent
inventio:l, there is provided a co:npor.ent mounting apparatus eaui pped
witz a device for conveyi:lg/hol ding a plate-like 10 member according to
any oae of the SeVe.^.th~ to 14t aspects, Tri:l2rel=?/ ~~1"?e:l tr'_2 ;list
board CO:lVeylng/h01 dl nCs deVlCe and the second board conveying/holding
device are positioned adjacent to each other in one lire, the board can be
conveyed from the first board conT,reying/holding device 15 towards th2
S2CO~d board corveying/holding device. FLccordir_g to a I6th aspect of the
present invention, t::ere is provided a component mounting apparatus
equipped with a device for conveying and rolling a platelike me~^Lber
according to any one of the seventh to l4th 20 aspects, further comprising
a loader for carrying the board into each beard conveyir.g/holding device
a:ld an unloader for carrying the board out from each board
conveying/holding device, wherein the first beard conveying/holdir.g device
and the second board 25 conveyir~g/holding device car_ independently
perfor:.l   16 January 2003 



1'0 rr r -i r L ' r rr ~ o r r rr.r; ca-~y g n o~ u'le D03_d ~ o =h loadc_
a__d ca__,,~r_g-out the board to the unloadar, r~s5ective'_y. ~?cco=ding to
a 17th aspect of the present invention, there is providaci a method yo=
conveying and 5 holding a plate-like r~.ember, ~rlheaein, when a ball screw
shaft disposed to extend in a direction perpendicular to a longitudinal
directior_ of a first rail-like holding m2:nbe= a~!d asecond rail-1 ike
holdi~:gmember rotates ir_a plate-likemember conveying/holdingdevice
eauippedwith the10 firstrail-like holding :~e:c~erand the secondtai I-like
holdir_g member, which car. carry in and out and hold a plate-lik4 me;
~Ller, rotation Of a nut whl.Ch i 5 sCreG1 threaded to the ball screw shaft
and attached to each cf the first rail-like holding member and t:~e second
rail-like 15 holding me.~.ber is regulated so that the first rail-like
holding member ar_d the second rail-like holding me.^.tber are integrally
mo~-ed in parallel to convey the plate-like member, and regulation of
rotation of the r_ut of either one 20 rail-like hclding member cf the first
rail-like holding me:^~er and the second rail-like hoid_rg member is
released so that the r_uc is rotated together with the tall screw shaft
upon rotation. of the ball screw shaft, movement of the one rail-like
holding member is regulated and the other 25 rail-like holding member of
the first rail-like holding   16 January 2003 17 member and the second
rail-lit:e holding member, of which rotation of the r_ut is regulated, is
moved during rotation of the ball screw s:~aft so that only the other
rail-like holding member is moved in parallel wit: respect to the one 5
rail-like holding member to adjust a gap between the first rail-Like
holding member and the second rail-like holding member. According to an
l8ch aspect of the present invention, there is provided a method for
mounting 10 components, comprising: 



carrying in a board from a loader to a first conveying/holding device by
the loader and the first cor_veying/holding device; moving the first board
conveying/holding device 15 holding the carried-in board to a side of one
component feed unit; mounting components in the ene component feed unit
onto the board held by the first board conveying/holding device; 20
carrying the board from the first board conveying/holding device to a
second board conveying/holding device by the first conveying/holding device
and the second board conveying/holding device; moving the second boGrd
conveying/holding device 25 holding the ca=ried-in board to a side of the
other   16 January 2003 18 compor_ert feed unit; mou::ting cc:~,ponents in
the other component feed unl.t Onto ~he board held by the second board
conveying/holding device; and 5 carrying the board from the second board
conveying/holding device to an unloader by the second board
conveying/holding device and the unloader. ,, According to a 19th aspect of
the present invention, t~:ere .s provided a method for mounting 10
components according to the 18th aspect, wherein. the component mou:~ting
in the first board conveying/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., there is provided
a method for mour_ting components according to the 18th aspect, wherein.,
while the 1 board conveyance from the loader to the first board
conveying/holding device, the board conveyance from the first board
conveying/holding device to the second board 20 conveying/holding device,
and the board conveyance from the second board conveying/hold=ng device to
the unloader are performed on a board conveyance path in one li ne, 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 co~n~cne:~~s are moun~ed on
a half area of the board cn a side of the one compon~r.t feed unit in the
first board conveying/holding device and t~~e components are mounted on a
half area of the board on a side of the other component 5 feed unit ir. the
second board conveyirg/holding device. According to a 21st aspect oy the
present inventior_, there is provided a method for mounting compor_ents
according to the 18 ~h aspect, wherein the board conveyance from the loader
to the first board 10 conveying/holding device, the board conve_~ance from
the first board conveying/holding device to the second board
conveyi.^.g/holding device, and the board conveyance from the second board
conveying/holding device to tae unloader are simultaneously performed. 



15 According to a 2-:~d aspect o. the present invention, there is provided
a work device for a plate-like i member, comprising: a first plate-like
member corweying/holding device which can carry in and out a plate-like
member at a 20 plate-like member conveying position and hold the carriedin
plate-like member; a second plate-Iii;e member conveying/holding device
which can be adjacent to the first plate-like member conveying/holding
device at the plate-like member conveying 25 position, carry in the
plate-like member by the fi.-st   16 January 2003 20 plate-like member
convey~.ng/:~oldiag device via the first plate-1; ke :ner~~er conve;
ring/holdi ng device, hold the p 1 atelike member carried in by the first
p?ate-like meT~ber conveying/holding device, and carry out the geld
plate-like 5 member at the elate-like member conveying position; a first
moving device for moving the first platelike member conveying/holding
device ir: a direction crossir_g the plate-1 ike member conveying
directior_ between the plate-like me.~.ber conveying position and a first
work 10 position at which a prescribed work is performed for the plate-like
member held by the first plate-like member conveying/holding device; and a
second moving device for moving the second plate-like member
conveying/holding device in a direction 15 crossing the plate-like member
conveying direction between the plate-l.ke member conveying position and a
second work position at which a prescribed work is performed for the
plate-like member held by the second plate-li~;e member conveyir_g/holding
device, 20 wherein the plate-like member is carried in and held by the
fi=st plate-like member ccnveying/holding device positioned at the
plate-like member conveying/holding position by the first plate-like member
conveying/holding device, the first plate-like member 25 conveyir_g/holding
device is moved to the first work   16 January 2003 21 position by the
first roving device, and the prescribed work is performed for the
plate-like member held by the first plate-like member convey;::g/holding
device, the plate-like member held by the first plate 5 like member
conveying/hoiding device is carried in from the first plate-like member
convey=ng/holding device positioned at the plate-like member
conveying/holding position to the second plate-like r;.ember
conveying/holding device positioned at a position adjacent to the first
plate-like 10 member conveying/holding device by the first plate-like
member conveying/holding device and the second plate-like member
conveying/holding device and held by the second 



plate-like member conveying/=~olding device, the second plate-like member
conveying/ho'_ding device is moved to the 15 second work position by the
second movir_g device, and the prescribed work is performed to the
plate-like member held by the second plate-like memb~= conveying/hclding
device, and the plate-like member held by the second plate20 line member
conveying/holding device is carried out from the seccnd plate-like
r.:e:^,ber conveying/holding device at the plate-like member
conveying/holding position by the second plate-like me.~ber
conveying/holding device. According to a 23d aspect of the present 25
invention, there is provided a work device for a plate-like   16 January
2003 G? me::~b2r accordir_g ao the 22nd aspect, wherein a work area or the
wore device is div ided irLto two, a firs t work area and a second wori:
area, assuming the plate-like ~r~e~nber convey'-r_g direction at the
plate-like me:rber conveying 5 position as a border, and during a work for
the plate-lika member, the first moving device moves the first plate-like
member conveying/holding device to t:~e first work position in the first
work area in wzich the prescribed work is performed 10 for the plate-like
member held by the first plate-like member corveyir~g/holding device, while
the second moving device moves the second plate-like member
cor_veying/holding device to tre second work position in the second work
area in which the prescribed work ~s performed for the plate 15 like member
he_d 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 tre work for the plate-like member is a
compor_ent mounting apparatus for mounting the components onto the board
and the first and second plate-like member conveying/holding devices are 25
first and second board conveying/holding device; and   



16 January 2003 23 3 COmpOnE'_'?t =YtOU::ting work area 'n the component
rno ur.ting apparatus, in which the components are mounted, is divided into
a first mour.~ing a=ea and a second mounting area along a board conveyir:g
direction, the first board 5 corveyir~g/r~olding device can be ^:oved to a
first component mounting position as the first work position in the first
mounting area by the ~irs~ moving device, while the second board
conveying/holding device can be moved to a second component mounting
position as ~^e second work position in 10 the second mounting area by the
secor_d moving device, and the components are independently mounted onto a
board held by each board conveying/holdir.g device in each mounting area.
According to a 25th aspect of the present 15 invention, there is prov'_ded
a work device for a plate-like member according to the 24th aspect, wherein
a first component feed unit for feeding the components to be mounted onto
the board is disposed at an end edge portion in the first mounting area or.
an opposite side of the 20 second mounting area, a first co:^ponent
recognition unit is disposed in a cicin~ty of the f'_rst component feed
unit and on a side of the first work position, and the work device further
comprises a wort: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 board held by the `first board
conveying/holding device positioned at the first component m~ouzting
position a=ter the componer_ts are recogriz~d by the first component
recognition unit, and 5 a second component feed unit for feeding the
components to be mounted onto the beard is disposed at an 



end edge portion in the second mounting area on an opposite side of the
first mounting area, a second component recognition unit is disposed in a
vicinity of the second 10 component feed unit and on a side of 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
component feed unit, and mounts the components onto the board held by the
second board 15 conveying/holding device posit_oned at the second component
mounting position after the components are recognized by the second
component recognition unit. According to a 26th aspect of the present
invention, there is provided a work method for a plate-like 20 member,
comprising: while a first plate-'_ike member conveyirg/hoiding device which
can carry in and out and hold a plate-like member, and a second plate-l.ke
member conveying/holding device which can carry in and out and hold a
p?ate-like 25 member, are pos=tinned adjacent to each other at a plate   16
January 2003 25 like me:r~cer convayi:~aposition,carrying the
plate-likememberinto the f_rstplate-likemember conveyiag/holdingdeviceby
the firstplate-likemember conveying/holdingdevice,carryir_g in and
holdingthe carried-ir_ plate-li ke5 memberby the secondplate-likemember
conveying/holdingdevicevia the firsplate-likemember conveying/holding
device by the first plate-li~:e member conveying/holding device, and
carrying in and holdir_g a subsequent plate-like member by the first
plate-like member conveying/holding 10 de=Dice by the fi=s~ p-ate-like
member conveying/hold'_na device; moving the first plate-like member
conveying/holding device from the plate-like member conveying position to a
first work position in a direction 15 crossing a plate-like member
conveying direction, and moving the second plate-like member
conveying/holding device from the plate-like member conveying position to a
second work position in a direction crossir_g the plate-like member
conveying direction 20 performing a prescribed work for the plate-like
member held by the first plate-like member conveying/holding device at the
first work position, a~~d 



performing a prescribed work for the plate-like member held by the second
plate-lit:e member conveying%holding device at 25 the seccnd work position;
16 January 2003 G moving the fist plate-l~.ke :~e:nber conveying/:zolding
devi ce from the =first work position to the plate-like member co:^_veying
positior_ in a direction crossing to the plate-li~:e me_nber ccnveying
direction, 5 while movir_g the second plate-1~.~:e member conveying/holding
device from the second :,rorl: pcsition to the plate-like member conveying
positicn fir. a direction crossing to the plate-like member convey-r_g
direction; and while the fir.=~ plate-like member 10 conveyi::g/zolding
dev,'_ce ar_d t^e second plate-like member conveying/holding device are
pcsitioned adjacent to each other at the plate-like ~:e:nber coaveyir~g
position, carrying out the plate-like member held by t:e second plate-like
member cor_veying/holding device -rom tze second plate-like 15 member
conveying/holding device by the second plate-like member conveying/::olding
devica, while carrying out the plate-like member held by the first
plate-like member conveying/holding device from the first plate-like member
conveying/holding device to tre second plate-lii~:e member 20
conveying/holding device by the first plate-li~:e member conveying/holding
device and t:~e second plate-l il.:e member conveying/holding device.
According to a 27th aspect of the present invention, there is provi-red a
iaork method for a plate-like 25 member according to the 6th aspect,
wherein, when a work   16 January 2003 27 area of the wor% devic? is
diviced into two, a first work area and a second work area assv^:ing the
plate-like member conveying direction ar the plate-like me~ber conveying
posi tio.^. as a border and the plate-l:;.ke me:~.ber 5 co:we,ring/hclding
devices are moved to the work positions; the first plate-like member
conveying/holding device is moved to the first work position in the first
work area, in which the prescribed work is performed for the plate-like
member held by the first plate-lire member 10 corveying/hc'_ding device,
wh=le the seccrd plate-like member conveying/holding device is moved to the
second work position in the secor:d work aria, in which the prescribed work
is pe=formed for the plats-like member held by the secor._d 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, wherein, when the plate-like
member is a board onto which components are to be mounted, the work device
for performing the work for 20 the plate-like member is a component
mounting apparatus for mounting the components onto t:~e board, the first
and second plate-life member conveying/holding devices are first and second
board conveying/holding devices, and a 



component mounting work area in the component mounting 25 apparatus, ?n
which components a=a mounted is divided into   16 January 2003 27/1 a first
mounting area and a second mounting area along a board corweying directi
or~; the first board cor_vey-ng/holding device car. be moved to a first
component mount_ng positron as the first 5 work position in the first
:r,ount_:.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 mounting area by the second moving device, and combonents are
independently mounted onto a board held by 10 each board
conveyir.g/hold_~:g dev'_ce in each mounting area. According to a 29th
aspect of the present invention, there is provided a wc=k method for a
plate-like member according to the 28th aspect, wherein, in the first
mounting area, the compor_er_ts a=a held by a working head 15 from a first
compcner_t feed uni~ installed at an end edge portion on an opposite side
of the second mounting area in the first mounting area during tl^.e
prescribed work and, after the componer_ts held by the working head are
recognized by a first cor.:ponent recognitior_ unit disposed 20 in a
vicinity of the first component feed unit and on a side of the first work
position, she components held by the working head are mounted into the
first board conveying/holding device positioned at the first component
mounting position, 25 wh i 1 a independ2_^. ~ly f r om the abo ve
~ofiporent   16 January 2003 27/2 ro' ding, component recogr_ition, and
cemooner~t ~:our.ti ng, in the second mounting area, the co^~pone-~ts are
hel d by a working head from a second component feed unit installed at a:~
end edge portion cn an opposite side oT the second 5 mounting area lr. the
seccr~d mour:ting area, a:~:d, after the components held by the working
head are recogni.ed by second component recognition unit disposed in a
vicinity of the second component feed unit and on a side of the second work
position, the components he=d by t::e wor~:~r.a head a'_'2 



10 mounted onto the second board conveying/ho;ding device positioned at the
second componer._ mounting position. According to a 30th aspect e~ tre
present invention, there is provided a wo=k met~:cd for a plate-like member
according to the 28h aspect, wherein tre plate-li~:e 15 member is held
across both the f=rst ar_d secor:d plate-like member cor_veying/holding
devices, and tre first and second plate-like member conveying/holding
devices are synchronously moved in parallel to either or_e of the first
mounting area and the second moanting area ~o .~,ount the 20 components.
Accord=ng to a 31st aspec~ of the present invention, there is provided a
rn.echod =or mounting compor_er~ts accordi::g to the 18th aspect, where_n,
while the board cor_veyance from the loner to the first beard 25
conveying/holding device, the bard conveyan;.e from the   16 January 2003
27/3 first board conveying/c_olding device to the second board
conveying/hoidir_g device, and the board conveyance from the secor_d board
cor_veyir_g/holding device to the unloader are performed on a board
cor_veyar.ce path in one line, the one 5 component feed unit and the otter
component feed unit are opposed to each other in a direction. perpendicular
to an extending direction of the board conveyance path and each co:apor~ent
recognition unit is disposed in a vicinity of each componer._t feed unit
or. a side of the beard conveyance 10 path, the compcne~!t mountin g of the
first board conveying/holding device is performed by holding the components
from the one compone:~~ feed unit, recognizing them by the component
recognition unit disposed in the vicinity of the one component feed unit on
the side of the 15 board corweyance path, and then mounting them on a half
area on the side of the one co.:~poner~t feed unit of the 



board held by the first board co.^.veying/holding device in the first board
conveying/holding device, and component mounting of the second board
cor_veying/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 conveyance path, and then mounting them cn a half
area of the board on 25 the side of the other component feed unit of the
board held   16 January 2003 27/4 by the second board conveying/holdir_g
device in the second board conveying/holding device. 3rief Description Of
Drawings 5 These and other aspec~s and features of the bresent invention
will become clear prom the following description tal.:en in conjunction
with the preferred e.,:bodiments thereof with referEnce to the accompanying
drawings, in which:   16 January 2003 2~ F i g. i i5 a g2n2r31 SC~:er'~a~lC
pe=SbeCtlve Vie~rl y shcw~ng a co:~poner._ :r~ou:._~r_g apparatus having a
beard COnveylng/hOlding deViCe dCCOrding t0 an e_TrbOd~meT_1t Of Li:e r, re
cent i n ~r2nti rJrj,~ r_ _ --- -- - . 5 _ ig. 2 is a general sc~~ematic
layout plat of the compore:~t mounting apparatLS of Fig. I; 



Fig. 3 is a general detail plan view showing the co~.porent nounting
apparatus of Fig. 1; Fig. 4 is a detail plan view showing the board 10
conveying/holding device of Fig. 1; Fig. 5 is a detail rig'.^.t side v_ew
showing Lhe board conveying/holding device of Fig. 1; Fig. 6 is a
perspective view showing the board conveying/holding device of Fig. 1; 15
Fig. 7 is a detail e:~l arged rigr~t side vi ew showing a selective lock
mechanism of the board conveying/holding device of Fig. 1; Fig. 8 is a
detail front view showi^g the board conveying/holdir_g device of Fig. 1; 20
Fig. 9 is an expl a__^.atory view showing an operation. of conveying a
board by two board conveying/holding devices in the component mounting
apparatus of Fig. 1; Fig. IO is an explanatory view showing operations 25
of returning to the origin and mounting of support rail   16 January 2003
29 unlt5 _1.^. the DOar ~~:: :': ~ i -~2~ i -, d C v2V~r_g/ o~d~ng a J ces
iL: zhe co^~po.^.^t r;~ount_r.a appa=~~us or _ , -'' - '_g. 1' Fig. 11 is
an expla^atory v=ew showing ar: i_^..tial std~e of t':~ W,^^'~rt rail i,~ri
tc r ' n ar ,. ~. _ _ ~ ~ C _ t P .. ~.,'' O ... . d 5 conveyir_g/hol d~ng
deViCes in the compo::e~t mounti ng apparatus of Fig. 1; Fig. 12 is as
explar_atory view showing ar. operation of returni:~g to the origins of
support rail units on the locked sides of the board conveying/holding
devices 10 in the component mounting apparatus of Fig. 1; Fig. 13 i s a::
ex.~lar.atory view szowir:g ar: operation of returning to the origins c~
support rail units on the always moved sides of the board conveying/holding
devices in the cor~pone^t mounting apparatus of Fig. 1; 15 Fig. I4 is an
expla::atory view showing an operation or adjusting the subport rail units
on the always moved sides of the board conveying/holding d'vices in the
component mounting apparatus of Fig. 1 according to tr:e board width; 20
Fig. 15 is an explanatory view showing a state of the support rail units of
the board conveyir_g/holding devices i:-i the component mo~,:r_ting
apparatus of Fig. I when a board is being conveyed; Fig. 16 is an
explanatory view show'._ng a state of 25 the support rail units Of the
board conveying/holding 



16 January 2003 J devi ces ir_ the c~o:npcnent mounting apparatus cr Fig. 1
wh en components are beir_g mou~:ted; Fig. 17 is an excla.^.atcry view
showing a state of to S'~~~0=t raid L:^i t5 Of tha ~narrl
rrn^~rey~rlt~/y0iding 5 devices in to cc:npor.ent mounting apparatus or
Fig. 1 during maintenance thereof, reclacement of support pins or s~.:pport
plateS~ or charge of noz~ies; i Fig. 18 is ar: exp'_ana~ory view showing a
Stat2 Of the s,:.cport rail ~~ni=s of the board co_rveying%holding 10 devi
ces in the component :^,ounting apparatus of F ig. 1 w!~,en a mour_ting
operation is co~:pleted; Fig. 19 is ar_ explanatory view snowing a state of
the support rail units of the respective board conveying/holding devices in
the componen t moo: ting 15 apparatus of Fig. 1 when boards are carried out
after the compl etion of the moon ti ng operatio.^.; Fig. 20 is an
explanatory view showing a state of the support rail units of the
r?spective board cor_veying/:~oldi ng devices in the co:rporent counting 20
apparatus of Fig. 1 wher: boards are carried ir_; Fig. 21 is an explanatory
view showing a state of the support rail units o~ the board
CCr_veying/hold~ng devices ir, the component mounting apparatus of Fig. 1
wher_ mounting of components is started after completion of 25 carrying-in
cf the boards;   16 January 2003 31 a i g. 22 ' S a tII;'l~ ng C~~'_'t Of 3
b03iu CO ~v~lP:g operation in a first board COriV2ylng/ho'_dir.g dav_ce in
the ccmpor_ent m,ou~:ting apparatus of Fig. I; Fig. 23 is a timing chart of
a boara conveying 5 operation i n a second board corve_rir_g/ho? ding devi
ce ir~ the co~rpon2nt ~:ou.^.ti:.g apparatus cf Fig. 1; Fig. 24 is a
sc^ematic right side view showing a state of the board c~nveying/holding
devices in the compor_er:t ^~ou:nting appa=atus of Fig. 1 w!:en components
are 10 being mou:~ted as show:: in Fig. ' 6; Fig. 25 is a scrematic right
side view showing a state of the board cor:veying/hoiding device in the
component mounting apparatus of Fig. 1 when tr:e support rail un_t is
returned to the origin as shown in Fig. ?3; 15 Fig. 26 is a schematic right
side view showing a state of the board conveying/holding device in the
component mounting apparatus of Fig. 1 during the !maintenance in Fig. 17;
Fig. 27 is a timing chart of the support rail 20 unit of each o~ the board
conve,,ring/holding devices i^ the component mounting apparatus of Fig. ?
when the support rail unit is returned to the origin. and adjusted
atop=ding to the board width: 



Fig. 28 is a block diagram showing a connection 25 relationship of a
control unit to respective diive units   16 January 2003 32 a^d se:~sors '^
t::ecompor_er~tmound^gappGra~us of Fig. 1;Fig. 2i s a plan v ~ ewshowi.^.g
a Co~^~cnentmourningapparatusaccord'_ngto another embodiment o. the~raccn t
1r1t)Pnt i ~r ~5Fig. 30is a planv~.ew showing a state of
t~^.eCOmpOnentmountingapparatusof Fig.29 during compone:.tmounting; Fig. 31
is a plan view showing a state of a first board corveyi:~glrlol dir_g
de-rice i^ t he co:~pcnent mount?ng 10 apparatus of Fig. 29 when. boards
are being replaced; Fig. 32 is a plan view showing a state of a second
board conveying/holding device in the component. mounting apparatus of
F'_g. 29 when boards are being replaced; 15 Fig. 33 is a plan view showing
a component mounting apparatus according to yet another embodiment o' the
present invention; Fig. 34 is a pe=spect' v a v7.2'nl shOwlng a
modification. of a board corweying/holdirLg device in a 20 component
mounti~:g apparatus according to tre yet another e:~.bodi;nent of the
present inve ntion; Fig. 35 is a plan view of a conventional cor.:ponent
mour_ting apparatus; and Fig. 36 is a general schematic layout plan of a 25
component mounting apparatus according to yet another   16 January 2003 33
e^~.bodi~;en *~ o f the pr esen t i r_ ~~ent=on . Hest Mode for Carrying
Ou~ t~:e present inventior_ Before t%:e description of the present
invention 5 proceeds, it is to be noted that like parts are designated by
like reference numerls throughout the accompanying drawings. In a component
mour_tir.g apparatus equipped with a plate-like member conveying/holding
device and a method 10 therefor according to a fi=st embodiment of the
present invention, as shown in Figs. 1 to 3, components are moon=ed onto a
board 2 onno which components are mounted (a board referred to irrespective
of its position is designated by 



reference numeral 2, while boards at specific positions are 15 designated
by reference numerals 2-0, 2-1, 2-2, 2-3 or the y like) as an ex.ampl a 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
ex.~lained below. 20 The component mounting apparatus is outlined first
be=ore explained in detail. In the above component mounting apparatus, in a
component mounting work area of one component mounting apparatus, two
electronic circuit boards 2 are diagonally 25 disposed in zigzag so as ~o
be opposed to each other.   16 January 2003 3~ T COmperien tS Can be I".OU^
~2'.~'.~ lnde~JeridE.'n t ~ y On tile repeC~iT~e ~7Oa1'd5. Ti^.2 r2fOre,
t6J0 Sets Cf WOrklng ~'l2adS, drlVe uI!7.tS thereof, board
conveying/holding devices, recognition ~-,gar~ anti c TO,..f`h a,.a rai
cOCS~. F''.:rrl':e"'~Ora~ tea ~r'~ard C,.,.,~.. ~.,.J .. ..C _ _ _ S
convey~.:lg/hoiding device hold=r.g the elect=or.ic circuit board 2 is
moved to a posit=on closer to a ccmpora:~t feed unit i^ each mounting area
to mount componenis. The reference for adjus ping th a board con veying/hol
ding device according to the width o. the board 2 (distance adjustment 10
accordiTLg to the. board wid~:l) in a front-side mounting area closer to an
operator of the two divided compor:ent mounting mork areas is an edge
portion on the front side, while that of the other mounting area, which is
further from the operator, is a.: edge portion on the rear side. 15
Consequently, the mounting time can be s:-lorten`d by rlinimizing the
movement distance of the working head from component feeding, comecner.t
recognition to component rlouating. Boa=d 2 carried into the respective
board conveying/holding devices are once positio^ed in a central 20 portion
and then the board on the board conveying/holdi ng device on the right hand
side i r. Fi g. 2 is positioned to the left, wr~ile the board on the board
conveying/ hol di ng device on the left side is positioned to the right so
that the mounting movement distance can be reduced and thus the 25 time can
be shortened. Furthermore, when the two boards 2,   16 January 2003 35 2
art pOSitlO'.'?ed 1L1. Z7.gZag SO a5 t0 be d'_aCJO'_'lallV OppOSd t0
eav.I'? Othe-, tw0 tray 22d u::~tS C3n be di SpOS_d i n zigzag so as to be
d;agonally opposed to each other. Therefore,, t!~e successively disposed
r:u^~ber of cassette 5 feed units does not need to be reduced arid the tray
feed unit and the recog^ition position can be pcsitiened closely, thereby
sr:orter.ing the mounting time. Thus, this mounting apparatus has various
advantages. 



A constitutio:: o~ the component mounting 10 apparatus according to ere
ervbodimer:t. of the present invention. is explained in detail with
reference to Figs. I to 9. Through these figures, like component 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 mounti^g apparatus in the above embodiment of the
present invention. A component mounting work area 200 ef the mour_ting
apparatus is divided into two areas, a first mounting area 201 and a second
mounting area 202, in a 20 plate-like member conveying direction at a board
conveying position, that is, divided assu_m~ing a component conveyance path
as a border. In Figs. 1 and 2, reference numeral 1 denotes a loader, which
is disposed on the board carrying in side of the component mounting work
area 200, and 25 carries an e'_ectrenic circuit board 2 into the component
16 January 2003 30 r,`,"1r "~OL:?':tlng w0=F area 20L', 1" COi:L'e~la:'1C..
pa w._ o_. t._e CO:"p..t_..a. _ i.. .. 4d~"! i Ci: the f 1r5 t
Ii.O:.::'W.'~n CJ c~ ea 20 ~ and t}':~? SeCCn d mOUn tlTlg area 202 are
disocsed adjacent to each ot~.er . Reference na:-~era' 11 ~ S ar.
~.:nio2d?r, whi ch is di sposed on the board 5 carrying-out side of the
co:"ponent conveyance path on the CCmpOi.enL mOUntlng woy.'t area 2G~ a.'!d
Ca.1'1.25 Lhe a~ eCrrOn 1C circuit board 2 out from the ccmponent
conveyance path on the co~rponent mountingworearea 200, in which the
firstr,!ountingarea 2G1 andthesecond mounting a=ea 202 are10
disposedadjacent toeachother. In the electronic compcnent mounting
apparatus of the above embodiment, various compone:.t me~.bers a=a
positioned pointsymmetrically with respect to a ce=~tral point i02 of the
component mounting wor:~ area 200 (see Fig. 10) as described 15 below. That
is, reference nu~;eral 3 denotes a first board conveying/holding device
equipped with a pair of support rail urLits 21, 22 (w::en suppcrt rail
un'_ts are referred to irrespective of their positicned, reference 20
nu_^~erals 21, 22 are used while reference nu_~nerals 2i-' , 2?  2, 22-1
and 22-~ a=a used for support rail units at specific positions) for
conve~~~ng and holding the electronic circuit board 2 carried in frog the
loader 1 at 



the board conveying positicn. Reference ru~neral 4 denotes 25 a wor~ci ng
head, to which a plurality of, for example, ten   16 January 2003 3; ",)
,.~ t !.~~ ~ nO ,^y7105 ~ ~~ ll7r s ~^.'t~ =:1~. .....~d i:~l .~wi:a..~,.
G'.1 co_~.pcne. sa~~ o~. ' ^L'"Or iC CO~;..COne?'_t art r2171 aCeabl V
attached l.:i the fi rst e_e., _ _ z:ounting area 20I. Re=erence n'.:meral
5 denotes aN XY robot, ,w}1'C~~"' pOSwtlOnS ~__2 WOrklng hen.. ~ In the
f'rSt il0llntl^g 5 drea 2GI at a pr2sCrlb2d pOsi t10:1 ~n ~-~ dlr2Ct~0:7s,
W~'11C: art twO dlr2Ctl.O:~S perpe.^.Cj.i C'.:1 ar t0 e3C~': Ot!1er l.n the
first :counting area 2CI. Referer:cs _nu:r,eral 7 denotes a r_ozzl a stilt'
Or'1, trh'?~Ci'`_ 1S dlSpOsed .r.. t:12 ViC' ".lty Of c CO~1.~O:le.^.t feed
unit d'-n d2SCrlb2d later In Ana first ILLOUntlng ar2~ 2~I, i0 houses a
plural'ty of kinds cf nozzles 10 suitable for a plurality of kinds of
electronic co~~por:er.ts ar_d replaces these nozzles with r_ozzles 1C
attached Lo the working head 4 as required. P.eyerence Numeral s 8A, 8B
denote cor^~porer.t feed units, Which are posi t' o:^~ed at an end portion
o the 15 front side of the operator witz respect to the first :noun~i ng
area 201, that is, iN front of tze operator, and house tapi-~g
co~~:ponents, which are components housed and held in a race and are to be
mour_ted cn the board 2. Reference n'.:r.:eral 8C denotes a co~r~por.ent
feed unit, which 20 is discosed in the vicini ty of t:12 COmpCnent feed
unit 83 In the first m0'..'.nting area 2lil and hOl:ses tray COII?pOneNtS,
which are co:~ponents housed and held or. a tray and are to be mounted on
the board 2. Reference numeral 9 danotes a recognition camera, which is
disposed on the side c'_oser to 25 the center of tha compcr_er,t mounting
work a=ea in the   16 January 2003 38 ViCl:'l~ty! O= tl'?2 CC:.!pOn e::v.
feed ::?"i~t `aa i_^. tha flrSt TvlOUn ti -'1g a'_'aa 2'J1 and IJ_C:~S 1~p
a.'7. ~itla ga Cf a S',lCt'_Cn att? tulle Of a:~ e~2CtrC'_':i C
COL"~pCn~:it Sucked by the nOzi.l 2 I0 Of the wOrki::g read ~. R~fer2:lCe
num2ral Qa in rig. 3 



5 denotes a ~.w0-d?i:lenS1Cn31 Camera in th2 r2COgnitiOn Cc:~l2ra 9.
Refere:_Ce rlu:"era~ 9a denOteS a thr2e-diL'.LenSlOna~ Ca~T.era in the
recognition ca:~era 9. Meanwhi l e,referencenumeral I3denotes a secondboard
convey=:.g/:zo;di ng deviceeauippedwiti: a pair of10 suppcrt rail uni is?I
, 22 forcon~e~:ir_gand holding the electronic circuit beard 2 carried ir_
from the first board conveyir_g/holding device 3 in the first mounting area
201. Reference nuTeral 14 de^otes a working head, to which a plurality of,
for exa^~ple, te:. co:~ponent suction nozzles 20 15 for suCkir_g and
'rclding an electronic component are replaceably a~tached ir~ the second
mounting area 202. r Reference numeral 15 denotes an ~C'~ robot, which
positions the worki ng head 14 i n t~.e seccr_d moue ring area 202 a t a
prescribed posi~ion ir_ X-`~ directions, which a=a two 20 directions
perpendicular to each other in the second mounting area 2C2. Reference
r_u~nera'_ 1? denotes a nozzle station, which is disposed in the vicinity
of a ccmpor_ent feed unit 18~ descr=bed l ater in tha second mounting area
202, !^.ouses a plurality of kinds of r_ozzles 20 suitable for 25 a
plurality of kinds or electronic components and replaces   16 January 2003
39 these r~Ozzies :.r=t'_^. nozzl es 20 a. tacked to the wo=k=:lg head 1~
as required. Reference n;:meral s 18A, 1 83 denote component feed a :~.ts,
whic'r_ are pos=Lioned aL an end DOrtiG_^. On Lhe Side fL:rtheSt from the
Op2ratOr Of tile 5 second r; cu^t=ng area 2C2, t~^.at is, in t:~le rear
sills with r2SpeCt t0 the Ol~eratOr, and hOUSE? taping COfipO'.le:ltS,
whlCh are co:~por.er_ts housed and held in a tape and are to be ~:ounted on
the board 2. Reference numeral 18C denotes a component feed unit, W^i Ch ~S
d' SpCSed 1n the ViClni ty Of 



10 the co.~~por~e~lt feed unit 183 in the second mounting area 202 ar_d
houses tray components, which are components housed and held on a tray and
are to be mounted on the board 2. Reverence numeral 19 denotes a
recognition camera, which is disposed on the soda clOSer to tile center of
the component 15 mounting work in the ciciniLy or the component feed unit
18A in the second mour_ting area 202 area and picks up an i~.age of a
suction attitude of an electronic component sucked by the nozzle 20 of tr:e
working head 14. Reverence numeral 19a in Fig. 3 denotes a two-dimensional
car,~.era in 20 the recognition camera 19. Reference numeral 19b denotes a
three-dimensional ca:era in the recognition camera 19. ''here i S further
included a first moving devi ce composed of a ball screw s'.:aft 35, first
rut 27, second r:ut 48, motor 40 for moving a support rail unit, selective
lock 25 mechanism 70, and so forth, w:lich are described later. The   16
January 2003 e0 i~rs~ board CO?'=ve!ilng/hOIC=ng d2'v~.ce 3 ~s moved by t'e
-~rst T.^Oving device .n a d~2C`_'_On Cr,'~.sSi~g t a board 2 conveying
di=ecLion between t:~e beard convey'_r_g pos~tior_ and a iir s t work Los i
do^, at which a pr escribed ~~to=k for 5 tze board 2 ~_eld b,i t~,e first
board convsying/ho-ding devl.Ce 3, for example, co.::poner.t mounting, is
p;.rfor:~ed in the first mounting area 20i, for example, a first component
mounting pcsition. There is also included a second moving device co~^posed
of a ball screw shaft 35, first rut 27, 10 second nut 40, r,^,ctor ~0 for
moving suppcrt rail unit, se'._ective lock mechanism 70, and so forth,
which are described later. The second board ccnveying/holding device 13 is
moved by the second moving device in a directicn crossi:~g the board 2
conveyir_g direction between. the board 15 co.^.veying posi Lion and a
second wore position, at w icz a prescribed work for the board ? held by
t'.^.e second board co:~vey-ng/holding device 13, for example, cor^ponent
mounting, is performed in the second r.^:ou:~ti:~g area 202, for exa~~ple,
a second component mounting position. 20 The XY rcbot 5, 15 is constituted
as follows. Two Y-axis drive uni is 6a, 6a of an XY robot device 6 are
fixed and disposed at front and rear end edges in the board conveying
direction of the component mounting work area 200 on a mour:ting apparatus
base 16. Two X-axis drive units 6b, 25 oc are disposed across these two
Y-axis drive uni is 6a, 6a   16 January 2003 cl 



sc as to r~o ~~e 1 ndepender.~l~; in the Y-ax'_s di =ectio^ a^d aVOi :.
CO11 iS'_On . =u'_'tf?e-:'~G=2, she wGr:f;rlg h ead ~ tGr :'.LGVi:'g in the
first .;.ou:lting area 20' is disposed n the X:.rlc r?=i~;a_ ~rli~ ~,;0
irGVd~j,; in Lhe :'~-3;C1.S direCtlOn. Th2 ' ~ ng d 1 4 LO= IT,:O'v~ng ii?
.^.e  ni-i r1g r 5 wcr~c_.. hea t s,.corad mou_.,._._ a_ea 20 '_S dl.S~OSed
1i1 t!':e X-ax' S drive unli. 6C a::CVaJlV =n th2 Xax3.S dlreCti O?^_.
Therefore, th_ X~'! robGt ~ 1S COriStl.tuted ~J~ t'12 t`~JO `r-a:~ClS drlVe
unltS 6a, ba ~l.x2d LO th2 I:lOllntlng G~ par3tuS base ~ C, the X-aX' S
dr7.ve unit cb ::^OVabl2 ?:? the 10 '~-axi s direction on tha `t-axis drive
units 6a, 6a, and the working head 4 r.;GVable in the X-axis direction in
the Xaxis dr7.Ve un?t 6b. The XY robot 15 is constituted by zhe two Y-axis
drive units 6a, 6a fixed to the ~:ounting apparatus base 16, the X-axis
drive a^it 6c movable in the 15 Y-axl s direction On th2 `~-aXiS drlv2
unltS 6c, 6a, an d the working read 14 movable In t~:e X-aXis d=section in
the X ails dri~.re urait oc. The above embodi:~e_nt of the orese~:t
invention 1 s characterized by,First of all, thestructure ofthe first20 and
second boardco::veying/holdingdevices 3, 13equippedwith the frontand rear
supportrail amts2I, 22, respectively. The first ar.d second board
con~~eyirag/hold'_ng devices 3, 13 have eXactly the same structure, except
that the first board conveying/holding device 3 and t'~e second 2 5 boar d
cor_veyirg; holding de vice 13 are pos i t i oned po in t   16 January 2003
42 symmetrical ~ y w'_t:? r2SD2: t t0 rh2 Ccn t'_'a~ pCl:? t ~ ~2 Cf ~'_^.
COmpOn2nt ^ounti:?g h'OriC a=ea 20~. i:'?er_fOre, t:':e St'_'~:Ct:.ir2 of
each boa=d ccrvey~.ng/~~old_r_g device is erp'_a' ned bctO~.a With
r2f2=2.^_Ce ~O rig;j. 4 t0 5 In Figs. 4 to 8, reference nw.-~erals 2i, 22
denote a pair cf sanpo~t =ail snits, whic'.^. extend along the X
directio^~, are each equipped with a belt 500 nor conveying and holding a
boa=d and cc:.vey and hold an electronic circuit board 2. A Lro::t-s=de
support rail unit 2i or the 10 pair of support rail units 21, 22 functicns
as a support rail unit on the refere^Ce Side when the dista::ce between 



the support rail units 21, 22 is adjusted (distance adjustment according to
the boa=d width) according to the width of board 2, that is, the locked
side. A rear side 15 suppor t rai 1 unit 22 ~urctions as a support rai 1
unit or. the moved Sl.de, w~?i Ch 7.5 mOVed aCCOrdIT_'1CJ t0 the wide h Of
the board 2. Further:aore, .n Figs. 4 to 8, reference numeral 23 denotes a
linear guide :n.e.-nber, which :.s disposed in the vicinity of both left
and right end portions o~ the 20 board conveying/holding device 3, 13 i::
Fig. b and extends in a direction ('z direction) perpendicular to the
longitudinal diracti,oZ (X direct~.on) of the suppor;. rail units 21, 22.
Reference nu^~eral 24 denotes a front side slider, which is disposed at
each lower end portio.^. of a 25 left end support pola 21a and a support
pole 21b in the   16 January 2003 ~3 r v-c'_nlty OL a rlg.^_^_ _ e::d O_
L:le i r O:? t J''1."~..~ sL:ppOr t ral l un1 t 21 i n Flg. 6 a..^_d
I:LOv2S ~ i nea=~ ~' G:: 2aC'.1 li n2ar gul.da iC;eI!L'Oer 23 to gui de so
teat the support ra=1 ~.:r.it 21 can move in parallel aivng tii2 Y
C'~,.~r2cv._0::. ~efe~or`c r'a^' r31 s 25 5 denotes a rear s'_de slider,
which is disposed at each lower end pOrtlO_`: Of a 1 ert 2nd SLip~Ort p01 a
22a aT_'ld a suppOr t pole 22b in the v'_cinity of a right ead of the rear
side support rail Lnit 22 in Fig. 6 and moves linearly on each 1i near
guide me~~.ber 23 to gui de so t'_:at the support rai 1 10 unit 22 can move
in parallel along the ~' direction. Reference numeral 35 de:~otes a bal 1
scre~r shaft, which i s disposed above each linear guide member 23 in the
vicinity of both left and right end portior:s of the board
conveyir_g/holding device 3, 13 in Figs. 4 and 6 and ex.terds 15 in a
direction (Y direction) perpendicular to tze longitudinal direction (X
direction) of the support rail units 21, 22 ar.d both ends of which a=a
rotatably supported by a board conveying device base 44. Referer_ce numeral
40 denotes a motor for moving a s~aoport rail unit, which 20 drivas
rotatior_ of the ball screw shaft 35 in the forwa~~d 



ar_d reverse rotation directions. T:ze linear guide member 23, the front
side slider 24, and the rear slider 25 constitute a lir.ea~ guide
mechanism. Re;erence numeral 27 denotes a r.ut, which is rotatably attached
to each end 25 portion of the support pole 21a at t::e left eT~d of the
16 January 2003 44 Sl~ptJOr t rdi 1 unlt 2~ a:''.d the Sup~Or t pole 21b in
the v~cini ty oL the ri ga:. end via each :oesri:;g L 4 7 as s:zown ir_ lg.
i and sCre'~l-ti:readcd Wltii the bal 1 SCr2~ni Shaft 35. the n;,t ?~
rnrates intecrre.lly with a sleeve 46 wzile tae S who l a body the r eo f
=s cov er ed w i th the s' ee ve 4 6 f rc^~ outside with tr.e rut 27
disabling relat-ve rotation and is ;otatabl~f supported at the bearing 47
by the sleeva 40. A gear 28 is fixed to or_e end portion in the axial
direction of Lie sleeve 46. Revere~:ce numeral 30 derezes a cylinder 10
Tor~a se?ective lock mechanism, which is attached to eac~-! support pole
2ia, 21b of the support rail unit 21 and moves a piston rod up and down. A
rack gear 29 engagable with the gear 28 is fixed to an upper end of the
piston rod of the cylinder 30 for the selective loc:t mecnanis:~. L~Wer,
the 15 piston rod rises and is positioned at the upper end position, the
rack gear 29 is engaged with the gear 28 to stop rotation of the r.ut 27.
On the other hand, w'~en the piston rod lowers a-:d is positioned at the
lower end position, a pirL 43 of the lower end of tre 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 tha
position. and disable its movement. The hole 45 of the board conveying
device base 44 is provided only at a position at which each pin 43 can 25
be inserted wham the support rail uni~ 21 is positioned at   



16 January 2003 th2 pOS_~_i0': Of Lh_ O=7.g=:1 ~cl as an ex_a~'!C12 Of a
r2ference i ` j ~ t ~ D 1 TT ~ %t p ,r. ~- r j t'1 ~ i' ? 1 T pos_~_or_ ..~
Los=t~c__ c_ t__- s~:~por_ a_1 t~__~._ _ shoNn wi t'.: a dotted lire ir_
r'_g. c') . ~ pul ley 2 91 is r r~cOt_ar~i it ~ ` n(j il~h`_ ~ ' r O L p .e
i _ d r n br] 1 SC ew 5r?af i_S 35. J5, 5 while a belt 90 is placed across
these pulleys 92, 9i so that the ief t and rig t ball screw sha=is 35, 35
rotate ' n the sa:~e d' section sync:~ror_ous 1 y by a rotation dr i ve of
the rotor ~C, cia the pul lets 92. 91 arid the bel t 90. When each bal'._
scre~r shaft 35 rota_es, the nut 27, which is 10 rotatably supported by the
bearin, ~7.and screw-threaded with each ball screw shaft 35, also rotates.
Thus, while the nut 27 is rotating, no force along the Y-axis direction
acts on t::e f=ont-side support rail unit 21. Thererore, the fro^:t-side
support rail unit 21 is not ~.oved in the Y I5 axi s dir2ctior_. 0:~ the
ot:~er hand, when the cylinder 30 i s driver. to ra'_se the piston rod and
thereby the rack gear 29 i is engaged wit. the gear 28, rotation of t'r:e
nut 2? is regulated via the gear 23 and the sleeve 40. Therefore, a force
along the Y-axis directio:~ acts on the nut 27 in 20 response to rotation
or each ball screw s'_haft 35 and the front-side support rail unit 21 is
mcved in she Y-axis direction. Thus, each selective loci mec~~an~sm 70 is
constitu~ed by the gear 28, the rack gear 29, and the cylir_der 30. As a
result, the front-side support rail u_.^.it 25 21 is mcved in parallel in
t'~e Y-axi s direction when the   16 January 2003 4G rack gears 29,29 are
engagedwit h t'.^Le ge.=s 28, 28 b.~the'_eft and r ~ gztse;e~tive loci;
r.!echani sms 70,70 to stop~herotaticn of the nuts 27, 27.Or. the
otherhand, w:ent:-~eci Str_,~, rnd n=fire cfliinrer 30is 1 ow?red b..~the
selective5 lock mechanism70, 70 a id positio^ed att~:e lone=end
position,the pin 43 at the lower endof the piston rodpenetratesthe cylinder
30downwards.W:Ze:: t:~esupportrai 1 uni t21 '_s pcsi tinnedat the o~
iginposition?21 , ti:epin 43 i sengaged with thehole 45 cy tre board
conveyir_gLO d2L`l.ce base 44. Thus, thefront-side support railunit 21 is
fixed so that the support rail uni t 2i cannot be :roved from the origin
pcsition P21. ~rlhen engagement of the rack gear 29, 29 and t'.^.e gear 28,
28 is released to all ow the rotation of the ru`_ 27, 27, the front-side
sucport rail 15 unit 21 is not moved along the ~'-axis direction. but is
kept at the positicn. Therefore, the distance between. one pair of the
support rai 1 units 21, 22 is adjusted accord' ng to the width of the board
2, the f=or_t-5id2 suo~o=t rail unit 2Z is r_ot moved along the `r-axis
direction by the selective 20 lock mechanism 70, 70 0~ the support rail
unit 2i but is kept at the position. Thus, the front-side support rai' unit
21 can be functioned as a support rail unit 2I on the reference side, that
is, the locked side. Or, the other hand, reference numeral 48 denotes a 25
nut, which is provided rotatably via each bearing 49 at   16 January 2003
a. 7 



eac:. o. lower end portio:^s o- a sup~oyt pole 22a at a left end of the
rear-s;4e suppor _ =ail uni t 22 G.^.d a su:,por t pole 2 2b i .^. t::e
vicin=ty o~ a r i gnt end thereof and screwt~rc~~l~ri ~;,,rit~ ~!~P L11'
Sr'r~?1nJ S`~~t=t' Ja nS ShGwn In Flg. 7. 5 Each nut 48 rotates T^tegra_ly
with a sleeve 50 disab'_ing relative rotatio.^. w::=1e t:_e whole bod~r
thereof is co~ered with t:'12 S 1 eeve 50 f ro:^ outs i de aad is supported
rota=ably at t~^_e bearing 48 by s 1 eeve 50 . A gear 51 i s _ fixed a t
o~e e::d portion of each sleeve 50 i n the axial direction.. Ti-:e ?0 gear
51, 51 is connected to each lower end portion. of the support pole 22a at
the left end oT the rear-side support ;ail unit 22 a__^_d the support pole
22b in the vicinity of the rig:~t end thereof bar a bracket 52, 52.
Therefore, when the ball SCr25~1 Si:aitS 3~, 35 rOtat2S, the rear-Side
S',i:JL70rt 15 rail unit 22 is au=ded by the 1 ~ near guide r.;embers 23,
23 and the sliders 24, 24 and can be moved in parallel along the Y-axis
direction. Furthermore, reference numeral 99 denotes a bel'~ drive s'_:aft,
which extends along the Y-axi s direction, is 20 provided to each support
rail unit 21, 22 in the longitudinal direction thereof and drives a belt
5J0 for pl acing and cerweyi ng a board 2 via a pul fey or the 1i ka
synchronously in t_':e forward and reverse directio.^.s. Reference numeral
~2 denotes a belt drive motor, which 25 drives the belt 500 for placing and
conveying tre board 2   16 January 2003 40 s,rr.c:~ronous'-y in t'.^.e
ror'NG=d and backward directions by G'~r7.'l:="'_g fOrGl3;d anQ ?"eG~rS2
rOt.?.t-OI: O' the t'~e~ t QrlV2 shafts 9. r. . r, a- ~,., 1.   ~,. .. ' /I
n LIJ.i.I..-lCrli~VrC, 1.11C liVG-~ cVi.VCY-:Llj deVlL.C bGJG `t`: 5 on tre
right side i s eq~wipped wit^ a fronlt-side lislit position detecting
sensor 400 for detecting a ~ror.t-side limit position of the front-sida
support rail unlit 21, a front-side origin position. detecting sensor 401
fo= detecti ng the orig_n pos=do n P2I of ti-~e front-s_de suppor t 



'i0 ral unit 21, a collision. avoiding sensor 406 fcr stopping t~ a y
ea=-side s~,:ppor t rail unit 22 to approach the frontside support rail
unit 21 so as to prevent a collision of tae front-side support rail T~nit
21 and the rear-side support rail unit 22 When a dog 407 projected rrom
tb.e 15 support pole 22b inl the vicinity of the rig~:t end of tre
rear-side support rail unit 22 is detected, a rear-side origin position
detecting sensor 404 fen detecting the origin position P22 as an e:ta_~ple
of ti:e reference position of the rear-side support rail unit 22, and a
rear-side 20 limit position detecting sensor 405 for detecting the raarside
limit position of the rear-side support rail unlit 22. All of these sensors
400, 401, 406, 404, 40~ are connected to a control unit 1000 to input their
rssne~tive detec~ior. results trlereiao. 25 On the support rail .:nit 21, a
beard passage   16 January 2003 49 deteCt'_..^.g se: son 31 for
detecti:~gpassage of an elect=onicc'rcuit board 2 is disposed at a rig'.^~t
a^d portion, `:~!a` is,at Gr~ e:-id portion on t::^.e 'oa~d.e= Iside. ~:
boara stopper 32.. . +.:,~ o, or.~...,-",.,;.. r.; ,..y,~y lVi. ~~.VVrll..g
L..L. V.r\rV~.rV.aa~r ~rrr~ ~r.ard ~ =r = ~rgs~~^i'.^,~r1 v V L. 4.. 4 ~ a5
position. is d'_sposed at a left end portion, that is, at anend portion o:~
the unloader 11Bids. A board a..ivaldetecting senscr 33 for
detectingapproach and arrival oft he el ectronic ci rcuit board 2 tothe
prescribed positioni:: the beard conveying direction from t:~e leader 1
towards10 the unloader 1I side is providedin the vicinity of t'~e board
stopper 32. As shown in gig. 9, a cylinder 3~D for the board stopper drive
has an upper end position detecting sensor S32 for detecting an upper end
position of the piston rod. Te board stopper 32 is positioned at the 15
raised position. and kept in corLtact with the board 2 while components are
being mounted. As shown. in Fig. 9, the support plate d. i ve cylinder 39
izas an upper limit position detecting se..^.sor S39U for detecting an
upper limit position of the piston 20 rod and a lo~~rer limit position.
detecting sensor 539L for detecting a lower limit position thereof. To
mount electronic co:aporLents on an electronic circuit beard 2 ir_ hig'~
qual ity, the board 2 needs to be supported frcm tze lower direction.
Accordingly, the board 25 conveying/holding dev'_ce has a support oiate 38,
w:ic:~ is   16 January 2003 



50 equal to the :~;ax~~^~:~n-si ce board ir_ sloe cr ' anger ar.d can b2
P:CVed up and Cori~::. ''_'^a reau~.red number of suppor t pins 87 aye
pro~r.ded c.^_ the suppor t pats 3S . T~:e support plate ~ ' .~.a "~. ~:.o
S".-,.,nr- N1 y.-Q ri,r; t-~ ; 1 ; ~~cr 39 Tna 5 lower surface of the
electronic circuit board 2 is supported by zhe support pins 87 and t:~e
board 2 are interposed between. the support rail units 21, 22 at both side
portions thereof and he'd at a prescribed position. As shown _n : ig. 28,
eac h of the sensors a__^.d tre IO drive units is cor~__^.ected to the
contro l uni ~ 1000 . Dr ive of each drive unit is controlled based on a
prescribed mounting program. 'What is, those connected to the control unit
IC00 include at Least t!:e board passage detecting sensor 3I (31-1, 31-2),
board arrival detecting sensor 33 15 (33-1, 33-2), upper limit position
detecm ng sensor S39U of the support pl ate drive C11 finder 39, lower l
i:nit position detecting sensor 539 of t~^_e support plate drive cyl'rder
39, front-sida 1 i^~it position detect i r~g sensor 400, front side origin
position detecting sensor 40I, collision. 20 avoiding sensor 406, rear-sidE
origin position. detecting sensor 404, re3l"-S'_de llmi t pOSi tl0n det2Cti
ng S2.^.SCr 405, recognition camera 9, 19, X~ robot 5, i5, working head 4,
14, loader 1, unloader 1I, motor 40 for moving support rail units, belt
drive motor 4?, board stopper drive cylinder 25 32D, support plate drive
cyl ir.~:er 39, cyl finder 30 for   1fi January 2003 se~eCtl.V~.' lCC.'~
T^eC}':anlS:U, d3tcbdS2 IOJI yCr S tOr ing '_ilfOr:~LatlO~'7. rel dt2d ~O
mCUnLlng Op2rat'_O:1S Or th_ 1 lke Such dS lnLO~?'ri.ati On a'DOUt t:?e 5i2
Of a bOa'_"d Onto Whl.Ch +- +~ In n y i ~ h p " i k c ~ n T n r... .a ... i
r~ r~ ~ Lv i 1..V-lvpVi.e_W J Q-a t_W.re us:v .W .eCa CiW.w. i.w., ivLa..W
._v~L c..~.rout 5 the shape, he'_gzt, and so forth of the co:r~por_2nts,
infor~natior~ about pesitio:a at which the co:r:por~ents to be r,:ounted
are to be mounted onto the board, mountir_g crder, or the like, tze shape
of a component suction nozzle, information about the board corv2_T'_rg
position of eaca 10 support rail unit or t:~e like, and operation unit 1002
for performing desired operatic__^.s ar~d so forth . Operations of the
electronic component mounting apparatus cf the above e:~~odiment
constituted as above are explained with reference to operation explanatory
views in 15 Figs . 10 to I7 and a ti ming chart irL Fig. 27 . Tie
electronic co~nponen t mou::t~.ng apparatus is operated under the control
of the control unit I000. Fig. 10 is a g~r.eral layout plan showing
operation of the support rail units 21, 22 to re~urn to the 20 origin and
mounting operation thereof. The component feed units 6A, 83, IB~, I8B,
recognition cameras 9,I9 yor pi eking up of an image oy a s~.:ction
attitude of a.: electronic component, working heads 4, I4 having suction
rozzies 10, 20 each having a shape suitable to an 25 electronic component
to be sucked (see Fig. I7), a:~d board 



16 January 2003 -, COnVe`,ii ng deVlCeS 3, 13 :?.-~.V1:?g t!'.e
S',.'.L'~pC~ t a11 L:='11t5 21, 22 ( See i ~.g . 1 8 ~ a=a C=.~~.'_'JOS2~
p0~'_'Lt-SyT,'~~e tr'_Cail:v' w i t~'1 resp2Ct t0 the central pOinL ' 02 Of
tl~? COmpOne:lt mOUn ring = 1 'f o i l Tj 4 ~ ^ ~ i v ~ w, r~ n n p r~ t y4
n +- i wG :S. area ~vv . S 25Crl.,re~ c''.~O V 2, t c.,...r,.....~.. L :lg
5 work area 200 is d'_v=ced by a st=aig~lt line passing through the central
poi:~t 1C2 alo^g the DOard conveying dl section into two a=eas; the first
mounting area 20I (icwe_ halt of tre compcnent r,:ou::ting wcr:c area 2G0
i^ Fig. 1G) and tha second mour.tir_g area 202 (upper half of the
co:~por_ent i0 mount=r.g work a=ea 200 in Fig. 10). The support rail units
21, 22, board passage detec~ing sensor 31, board stopper 32, board arrival
detecting sensor 33, and support p=ate 38 are showy. in the i=rst
mou~ltir.g a=ea 2C1 as the support rain units 21-1, 22-1, boa=d passage
detectir:g sensor 31-1, 15 board stopper 32-1, board arrival detecting
sensor 33-1, and support plate 38-1, respectively, while shown in the
second mounting Grea 2G2 as tile support rail units 21-2, 22-2, board
passage detecting sensor 31-2, board stopper 32-2, board arrival detacti^g
se:sor 33-2, ar_d support 20 plate 38-2, respectively. T_n the first
rlour:ting area 20i, t^Le support rail unit 21-1 on the locked side 1S
m~:~;red in a range to the origin position P21-1 sho,H`n wit~L a lower
right solid line. The support rail unit 22-1 en tr:e moved side is moved in
a 25 range to the origin position P22-1 sacwn with an upper   16 January
2003 53 rig^~`. SGl~''.,~ ~ ina. I"fednw~i le, 7.n t=ie SeC'J^d
::IOL:i.Ci.^_g 3.ea Q72, t:lc SL;~~C70'_"t rail i:^lt 2--2 Cn t^2 iOCked
Sld2 iS :'tOV2d iu c ~a::~2 t0 th C=lgiT'i posltlOn P2=-2 shOw^ 'n7~.t~'1
a:! i:L'Je= F+- ' i.-7 i i nv T~ cn-nr~vr^ r7i 1 mi i- 7 -7 nn spy ~n ~-,pd
~~.rL .JCllLi yr.. . W a .JVrr.r y. a4r.~ 4aaW . L2 L V. ~.~ ...V v... 5
side is moved ;n a ra:~ge to the origi:~ position P22-2 shown with a lower
left solid line. Fig. li shows a state w:~ere the support rail u:~its 21-1,
21-2 on the '-ocked side and ti:e s~~pport rail units 22-1, 22-2 on the
~.~o~~ed side are not positioned at 10 the origins while the compo^er~t ~
mounting apparatus is turned on. F ig. 12 shows a state where, after the
component mou.^.ting apparatus is tur:~ed o n, the support rai 1 u:!its 21
1, 21-2 or. the locked side are moved to the'_r respective 15 origin
positio.^.s P21-1, P21-2 at a low speed to return to 



the origins and locked at the origin positions P21-1, P21-2, and then the
support rail units 22-1, 22-2 on the moved side are moved towards their
respective origin. positions P22-1, P22-2 at a low speed. 20 T~:at is, in
Fi g. 12, in each mou.^.ting Grea 201, 202, the motor 40 for moving support
rail units is driven and the ball screw shafts 35, 35 rotate synchronously.
The rack gears 29. 29 are e-~gaged with t'ne gears 28, 28 by the selective
lock mechanisms 70, 70 to regulate the rotation. 2 5 of the nuts 27, 27.
Therefore, the support rail unit 21-1   16 January 2003 ~4 cn t::e looted
sid= on the front side of th' f=rst mo~:nting a'_"ea 2~1, that iS, t.^_e
~0.~~2r ~~g'.^.t Sld2 Of ~'lg. 10 a?:d tf:2 suc~ort rail ur_it 21-2 c.^. t
he l ocled s_de or_ the rear side Uf trte sCl.t7.~d :=W i.~-lt~::~ a=~a
::v?, W3~ ice, v: v L:~~~ ~e~t 5 side or Fig. 10 are independently roved to
the origin positions, at w'.^.ich t~~e holes 45 0~ the board conveying
device base 44 a_e forr:ed as shorn .r_ Figs. o and 7 (lower rig:~~t origin
position P21-1 shown. with the solid li.^.e in Fig. '0 for the =first
mounting area 20i a:~d upper left 10 origin position F21-2 shown with the
solid line ir_ Fig. 10 for the second r"ounting area 2C2) at a low speed.
The respective origir._ positions P21-1, P2I-2 of the support rail units
21-1, 21-2 or. she locked Side are positioned closest to the recognition
carieras 9,19 and the coriponent 15 feed un its 83, 18A. That is, in t<ze
first mou:~ting area 201, the support rail uni_ 21-1 on the locked side and
the support rail unit 22-' or_ t;:e moved side are integrally moved
downward at a low speed as shown with a down~~rard arrow in Fig. 12.
':fl2T.:, the InOVeT2nt o= bot:z the support 20 rail units 21-1, 22-1 is
stopped when the support rail u~:it 21-1 on the locked side is positio^ed
aL the origin position P21-1. In the second mounting area 202, the support
rail unit 21-2 or. the 1 coked side and the support rail unit 22-2 on the
~^.o~-ed side are ir_tegrall,,r moved 25 upward at a low speed as shown
with an up:,rard arrow in Fig.   16 January 2003 55 1.. 1 En, '~.^_e
:LtO'iE:l~^::~ O_` bCti. t .e SL::rJGrt ral~ Lir:=tS 21-2, 22_? iS s=oL7DEd
w!":En the s~..'.l~t~or_ rcil l.'..n:t 21-2 On t:ae ~OCKEd S_de 1S _'L'OSi
tit7ned a~`. ti:e Crlglrs pOSltlOn P21-2. Ct,;'ncE ^tl y~ t gar t_ha ct;
t^~nnrt tai l Lni t_g ?~-1 .. CL___ rJ.___. 1 1 _- _ 



5 21-2 C!? the loc:ed Side are co^;pi.etEl_I returned t0 t hart origins,
the cylinders 30, 30 0~ the sup~ert rail unit 21-I, 2I-2 on the looted side
are driven and the pins 43, 43 at a ;c'~'er end oL eat h pistcn rod are
engaged with the holes 45, 45 c~ t::a board conveying device bases 44, 44.
Thus, the 10 support rail ur_i~s 21-I, 2i-2 or. the locked aide are locked
their respective origirL pos~.tions P21-1, P21-2. That is, a:. attar the
support rail units 21-1, 21-2 on the locked side are moved to their
respective origin positions P21-1, P2I-2, engagerter.t of the rack gears
29, 29 with t:-!e gears 29, 28 15 is released by the selective lock
mechanisms 70, 70 on the respective support rail units 21-1, 21-2 0:~ the
locked side i and tree rotaticn cf the nuts 27, 27 is allowed and tze pin
~3 at the lOtrJQr erd cT the piston rcd o~ the selective lock nlechanisrn
cylir_der 30 is inserted and e:~:gaged with the hole 20 45 or the board
conveyir_g device base 44. The support rail units 21-1, 2I-2 or. tha locked
side are fixed at the pOSitions l.mmOVably. Subsequently, when the
front-side origin position. detecting sensor 4C1, 401 detects that the
support ~a~l 25 units 21-I, 21-2 on t:-~e locked side are positioned at
t'.^.sir   16 January 2003 ~G =2scective oyigi:~ pcsiti cps ?21-' , P21-2
(~,~he^ th a =ail ~OCri: (fL:~theSt POSlt~'J_`:) ~s s'~JW.,^r::ed ~rOT~'.
O:: t0 Crf ~:i F iCf. G % ) , a JresC.; lb2d tliue per i.Cd ' S I'le3SUr 2d
G;J a v`.;I'.i2r i 6 and th2~'' t:=c ~;C~nr C.' rOr mn;7s~_~ g~;r_~r~Ort
_r3i1 1_lritS i S rF~Te_rga 



5 driven so that the support rail uniis 22-1, 22-2 on the roved si de start
lr:ev i ng tOwa=ds t'~ei = respective o=igi n position P22-'._, F22-2 in a
direction reverse to t:~e above at a low speed. That is, the support rail
ur_its 22-1, 22-2 g -:! . h r1 0 O_n. t _ _he moved s'_d2 a=a firs mOVed
lnt2 ral~ wit t. 10 suppers rail units 21-1, 21-2 or. the locked side in
the same arrow direction ac a low speed by the low-speed ncvement of the
support rail ur_its 21-1, 21-2 or. the locked side to their origin position
side. Then, after the support rail units 21-i, 21-2 on tre locked side are
15 positioned at their respective origin. positions P21-1, ?212, the motor
40 for moving support ra'_1 a^its is driver, to rotate in the re~rerse
directicr_ to rotate the ball screw shafts 35, 35 sy~c'.ronously in the
revease direction.. Then, the support rai'_ units 2^-I, 2?-? or. the moved
side are 20 moved at a 1cw speed in a direction reverse to t~.e previous
newe~lent and moved to their respective Origin positions (the upper rig::t
origin position. ?22-1 shown w'th the solid line in Fig. 10 for the first
mounting araa 201 and the lower left origin position. P22-2 shown with the
solid Line 25 in F=g. 10 for second mounting area 202).   16 January 2003
5~ Si.i~s~Li2-W' ;i, ' n ~ 1gs . ;3 a^d 25, w::e:l L!:2 r e3r'S'_de Or
lgl.`? ~OS i t10=! de tect i:':g Sen sOr s ~ ~-^_, ~ n 4' de Left t~'la t
t'.^.2 SI;p~Or L rai 1 ll~~~ ~S 22-'1 , mO~l~r? tn tl^a O~t-P?'^tOSt
sLC_'~F; 5 positions P22-1, P22-2 aad are origin positions P22-~, ?22-? 1,
22-2 on the moved side, the 22-2 or. t^e moved side are that is; reaci:
their cYia_n positior_ed at t^e respective ~f t::e suooort rail units
22move:^ent of the support rail units 22-1, 22-2 on tre moved side is
stopped ar_d their r2tllrn to the or i gin is compl eted. ~s a resul t,
tile 10 support rail un its 21-1, 21-2 on the locked si de and the s~~pport
rail ur.i is 22-? , 22-2 on the moved side return to their respective
origin positions P21-I, P21-2, P22-1, P22 2 in Fig. 13. Su~SG^.^L-uC~:.tly,
while the support rail units 21-1, I5 21-2 on the locked s=de are fixed to
their respective origin positions P2?-1, P21-2 in Fig. 1~ similarly to Fig.
I3, the support rail units 22-1, 22-2 on the moved side are moved from
their origin positions P22-1, P22-2 towards the support rail a nits 21 -1,
2I-2 oz the locked si de according 20 to the wi dth of boards 2-1, 2-2 onto
wh ich components are to be mounted. Thus, adjustment of the distances
between the support rail un=is 2i-1, 22-1 and the support rail units 21-2,
22-2 is completed. At this time, since the 



widt^s of the boards 2-?, 2-2, onto which components are to 25 be mounted
subsequentl~, are stored in advance in t'.:e   16 January 2003 5a database
001, i.~:e mO~ic:^er.t a:ClOU:!tS Of tr!r? SllDpCrC ra~i units 22-'_, 2?-2
on the moved side _s calculated is ~~-:e operation a^it y002 based or. this
~r.fer:natior. and ;rfOr_natinn c;or~ a5 mnVama!-y ~r10~,~rtg Of tea
c~r>nnrt r~=1_ 5 u:~its 22-1, 22-2 on the moved side b~~ rotation by the
motor 40 for moving support rail uni is or the 1 i ~:e. The a:~ount of
rotation of t'_he motor 40 fcr moving saaport rail units is calculated, and
the rotaticn driver. by the motor 40 for mOVi ng Support rail ~.::!i~5
baSed OP ti:7.S Ca-CUl dtlOn resist 10 1S Controlled. The dbOVe
O~e~Gtl.O.^. Cdil b2 performed In L advance and onl y tine opera~.ior_
result i^L=ormation can be stored in the database 100' and the rotation.
driven by tr:e motor 40 for moving support rail units can also b2
controlled by utilizing this information. 15 Subsequently, after the
adjustment of the distances between the support rail u:~its 21-1, 22-1 and
the s~:ppcrt rail units 21-2, 22-2 is finis'.:ed according to the widths of
the boards 2-1, 2-2, onto which components are to be mounted, each rack
gear 29 is engaged with each gear 28 20 by each selective lock mechani s^~
70 a::d the: the support rail units 21-I on the lOCked side and 22-1 on the
moved side are syr:chronously moved in or.e di re,:ti or:, that is, upward
in rig. 15 by rctation of the ball screw shafts 35, 35 in the first board
conveyirg/hol ding device 3 as shown 25 in Fig. 15. Similar' y, in t'.^.e
second board   16 January 2003 59 ''' r" ~ aT ' Ca i ^ ... co::~re:
~...g/ro_ding d r~ 3, eat'.^.^. ra~.k gear 2~ is er.,,age~: gear 23 by
eaC:! Set eC~lV2 iOCk IvlaCi'?ar.3.si~1 ~~ and wi~_.. eat.. 



then the support rail units 21-2 or. t:ze locked side an^ 22 2 on the moved
side are sy.~c::renousl y ~~~oved in o:~e 5 di~ecLion, that is, downward in
Fig. 15 by rotation of the ball screw shafts 35, 35 in the second board m
COriVe;J_ng/holding device 13. ~ hen, the s',:pport rail units 2i-1 or.
ti:e locked side and 22-1 or. the moved side and the support rai 1 units
2I-2 on the ioc!~ed side and 22-2 on t he 10 moved side aye moved to a
position (conveying position), at which the left and right board
corveying/holding deviCeS 3, 13 are a'igned in one lire ir, the center of
the component mounti.^.g work area 200 in the mounting apparatus. The:, the
second board conveyir_g/holding device 13 waits for the 15 board 2-1 to be
carried in from. the first board conveyir_g/holding device 3, while the
first board conveying/holding device 3 waits for a board 2-0 to be carried
in from the loader 1. Subsequently, as shown in Figs. 16 and 24, the 20
first board conveyir_g/holdir_g device 3 and the second board
conveying/holding devlCe 13 are driven under the control of the control
unit 1000 so tr~at the carrying-in of the board ?-1 from the first board
cenveying/holding device 3 to the second board conveying/holding device 13
is completed. 25 Also, the loader 1 and the first board conveying/holding
16 January 2003 EC dE Ilce 3 ar 2 dr 1'v en l:_':d~r t~^.e v:.:.T=tr O ~ O
L ~`..:e CO_'lt r C 1 LiTl l t i000 SO that the Carr_i1:''_g-i.^_ Of th
JCard 2-0 frO:C iCadB= I to tr.e first board co^veyr:g/holding device 3 is
completed. Subsan,ye_^_tlv, the suprort rail units 21-i; 22-1 of the 5
first ooard COr.V2Vli?g/ho'_dir.g device 3 r:ol di ng the board 2C a;e r.;
oved downward in Fig. 16 to a position closest to tfie recog_^.irio.^.
car,~.era 9. T..e support rail uni~_s 2I-2, 222 of the seco::d board
corveying/holdir.g device 13 fielding the board 2-1 are mcved u~~n'arCt in
C i g. ~ b t0 each CCIpOnent IO mounting position(position, at waichthe
support railLn'_tS 21-1,22-i O'_1t:=a lOCk2d s7.de are po51t10n2d at
th2lrrespectiveorigin positions P21-1, P22-1)as an example ofa work
position positioned closest tothe recognitioncar^,era 19.Eere,the working
heads 4,1i suck desiredIS compone: ~sfrom tr:ecoTponer.t feed units8a or
8B, 18A or 13B by the respective r_ozzles 10, 20. Tfien, the suction
attitudes of these components are image-picked up b_r the recognition
cameras 9, 19, and then calculated and 



corrected, and then, the co:~pcner_ts are mounted onto the 20 electronic
circuit boards 2-0, 2-1. In the above embodiment, s=rice the recognition
camera 9, 19 ar:d the electronic circuit board 2-0, 2-I are positioned at
positions closest t0 each other irrespective oL the size of the electronic
circuit board 2 when mounting is per~cr;ned, 25 the moving dis~ar~ce of the
working head 4, 14 car: be   16 January 2003 61 reduced a:~d t =vs the
mcur:ting ti::.e can be sr:o=ter.ed. D_^. the ether hand, w::e::
:~ainte^a:~ce of the mounting appa=atus is performed, the support rail
u::its 211; 21-2 on the locked side and the supno=t rail units 22-1, 5 22-2
on the moved side a=a moved to positions distant from the f_rst and
seep.^.d compor.er~t r.;ou:~tirg positions a::d receded from above t~~e
support plate 38-1, 30^-2 in Figs. 17 and 20. Consequently, vario~,a
maintenance works for t=~e I^OUnting apparatus, for e~ampie, replacement of
support 10 pins 67 or support plates 38-1, 38-2 for supporting an
electronic circuit board 2 from downward or replacement or nozzles 10, 2C
in the nozzle station 7, i7, can be easily performed without trouble. The
conveyance flow o~ boards under the control 15 of the control unit 1000 is
described in detail below wit: reference to Figs. I8 to 21. Figs. 18 to 21
show a flew of electronic circuit boa=ds 2 during production (componen~
mounting). A~ a stage where tr:e production, is started, the support rail
20 units 21-1, ~1-2 on the locked side and the support rail ur_its 22-1,
22-2 on the moved side are synchronously driven together. Figs. 22 ar_d 23
show timing charts in the board conveying operatior_. Fig. 18 shows
positional relationship wren 



2 5 component mounting production is finished. At this time,   16 January
2003 6? the elect=onic circuit board 2-0 to be p=oduced T?c~~ is read; or.
the l oader 1 . First, as show^ in t^e ti:~i rg cha= is fir. Figs . 22 r r
j^a ~ r, i r ~. ' and 23, ayte_ t.. cortpon..n- mou._t-r.g p_od.:c~~o_. s
=finished, 5 the lower lirtit position detecting sensors 539L, 539L detect
that the support plates 3b-1, 3S-2 of the ~_rst and second board
coweyirg/roldir_g devices 3, 13, sta=t lowering by drive o~ the support
plate drive cylinders 39, 39 under the control of tze control unit 1070 and
are 10~ positioned at their respective lower li~?it positions. When
detectio:~ si gnats fro: the lower lis,it position detecti ng sensors S39L,
539L are input ~n the control unit ?000, the board stopper drive cylinder
32D is driven and a stopper 32-Z, which is provided on the support rail
u::=t 2?-a on 15 the locked side o~ tze first board conveying/rLolding
device 3 ar~d pos~t;on~d at a raised position during a mounting operation,
lowers in tr:e ~irst board conveying/holding device 3 so that t'.^.e boa=d
2 beco:r,es in a state where the board 2 can be carried cut. A stopper
32-2, w'~ich is 20 provided on L:ze support rai'_ unit 21-2 on the locked
side of the second board Co~veying/hOlding device i3 and positioned at a
ra=sed positicn during a mounting opera=ion, also lowers so that the board
2 becomes '_n a state where the board 2 can be carried out. 2S ~rl::en the
detection signals from the lower limi t   16 January 2003 63 7CS1.=i0.'
d2L2Ct;ng sensors 539k 539 are input ~:~ th2 control u::=t 10C0, t'r_e
board stopper d=ive cylinder 32D is G~=lven 1:: tPe ~1r5~. beard
CC^v2~i'_rigl~'!O~di'2g d2viCe 3 cs described above. In addition to t~:is,
ir. t~:e first board 5 conve~ing/holding device 3, the Motor ~0 for moving
s~,:pport rail ur_its is driver_ a::d the ball screw shafts 35, 35 rotate
Synch=onOus 1y. Th2 support rai 1 units 21'1, 22- 1 start movi ng frcm~ a
first co:rponent mou~:ti:~g position L.O~~GrdJ tre :ooard cor.va,ri ng
position i n the cs:~trai por Lion 10 of the component mounting work
area.200 as shown upward in Fig. 18. In the second board conveying/rolding
device 13 as well, the motor 40 for moving support rail units is driven and
the bal'_ screw shafts 35, 35 rotate 



syrcrronously. The support rail units 2I-2, 22-2 start 15 moving frem a
second componenr mounting position towards the beard conveying posi=ion in
the central portion of the compor_er.t mounting work area 200 as shown
downward in Fig. 18. ~t this tine, in the second board co:weying/holdir_g
device 13, whet the :rotor 40 for movi__^.g support rail uni is 20 is
driven, the belt drive motor ~2 is also driven at the same time and
conveyance is started so that the board 2-2 positioned on the right end
portion side in the second board co:~veyi:~g/holdir~g device 13 is moved
towards the 1 eft end portion. ~~7hen the board passage detecting sensor
31-2 25 detects the board 2-2, whether Lhe motor 40 for moving   16 January
2003 GC SllppOit ra-~ unl~S .S d=iVe:? =S judged. G'iheT tf:.'_S mCtO= 40
''Y a ~ ^a belt .S d_-V~:1, ~,._;V.. O= L~_..d~l.Ve :f;OuOr 42 iS
StCpped.i~lhen tf:iS _T:OtO= 40 is n Ot dri'v'e:'?, drive Cf th a bei=
driV2mOtOr 4~ r':aV be CGri_~:!lied.Ti'lis 1.s `Or tile pL;rpOSe Of5
conveying t he boa=d 2-2 only or. the support rai l units 21-277 ' ~^a ^~
board CO'l -2 0_ ~..._ seccn,~ ,Vej'ing 1 i g a i C /ho d n d v a ~3
toshorten the corveyir_g t=mefrom t he second boardconveyirg/'_^.old~ng
device I3to the urload?r sida.Consea~~:e:~t?;~~, t~~:e board 2-2is r_ot
protruded from the10 ~su~port rail units 21-2, 22-2during the movement of
tha support rail a^its 2I-2, 22-2. :.lso, after the motor 40 for ~:ovir.g
su5port rail units is driven and then a prescribed time passes, that is,
befora the support rail units 21-'', 22-2 are positioned at the board
conveying 15 position, drive of the belt drive motor 42 is suspended once
a:ld the motor gets ready or the subsecuent board conveying oparatio^ at
the board cor.vay_ng position. Fig. ~.9 shows a state where the support
rail ~~r.its 21-1, 22-_ of the first beard convey=:.g/holding 20 device 3
and t he support rail u:lits 21-2, 22-2 ef the second board cor.veyi
ng/r.ol ding device 13 arrive at tile board conveying positions in the
central portion of the component mounting work area 200 and are stopped at
t^eir respective board co:weyir_g posit~.ons . In thi s state, the 25
loader 1, the support rail units 21-I, 22-1 of the first  



16 January 2003 o~ board co._^.~ eying/ho=ding device ~ , 3, ~..e supp~ ~
rai 1 units 21-2, 22-2 of t'_he second board cGnvay'_r.g/ho' ding device '
3, and the unloa:er '? are alifined in one line. Here, the electronic
circ~.~it board 2 flows from rig=t to left. 5 Subseauent'_y, it is detected
that the support rail units 21-2, 22-2 of the second board
conveying/holding device I3 are moved from the second component moun~ing
pOS1t10r: to tf?e board CO::va~Jlng pOSl.L7.0:1, that i S, drive Of t:~e
mC~.Gr ~"s0 fCr moving SupDOrt rai 1 unltS Gf th2 SeCO='ld IO board
cGnve,,ring/holding device 13 is Stopped. iher., the belt drive ~;,otor 42
is driven and the board 2-2 produced fco~nponents-mounted) in the second
board conveying/holding device 13 is carried out from the second Board
conveying/hold'_ng device '_3 to the unloader 11. Completion I5 of the
carrying-out is determined wren the board passage detecting sensor 31-2
detects that the board 2-2 passes and .s not bresent. When, the complexion
of the carrying-out of the board is determined by the co:~trol unit 1000,
the motor 40 20 for moving support rail units of the first board
conveying/holdi ng device 3 is driven and ccnvayanca of the board 2-I prod;
:ced in the first beard conveying/holding device 3 from the first board
conveying/holding device 3 to the second board conveying/holding device 13
~s started. 25 Subsequently, as shown i n Fig. 20, whan ire board   16
January 2003 6c a=rival de_ecti:~g se^sor 33-2 detects arr'_val a^d passage
o. the beard 2-I in ti:e seco:~d board co.^.v2ving/h.oluing C:vlce 13, d~ i
V2 Of the be! t dive .TPO~Or a2 iS StODped, W:lile tha bOcrd Stopper drlv2
Cyl=n'~cr 3~~ iS dri'J2n end t he board Stopper 32-2 ' S rai sed LO the
L:pper ll.T_r.' t position. ':he upper end position detecting senso- S32
detects that the board stopper 32-2 reaches tre upper lir::it position and
is prepared to stop the boa=d 2-1. ~ieanw:~ile, the beard 2-1 .s conveyed
in a directio:l fro: rig:~t to left 10 by d=ive of t~ne bel t arive motor
42. ~?fter the board ar=ival detecting sensor 33-2 detects arrival and
passage of the board 2-1 and a lapse of a presc=ibed time (for example, 0.1
ms) is measured by a timer T4 so t:~at a delay is achieved by time required
for the board stopper 32-2 to 15 be raised to the upper limit position,
rotation of to belt drive motor 42 i s driven in the reverse d~.rection so
that the belt 500 attached to the support rail units 21-2, 22-2 of the
second board conveying/holdir.g device I3 is run in a di rectl0n ~r0:~:
left to rig?~t and the board 2-I is conveyed 20 in the reverse direction.
T:zen, the right side end edge 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 2-1. After the arrival is detected a:~d a
prescribed time period is measured by the 25 timer T3, drive cf the belt
drive mctor 42 is stopped. The   16 January 2003 67 belt drive :voter 42 i
s thus drive: i r. excess so that th a r;gr:t side e:?~~ edg8 Of t}'? bCard
~-~ C?=1 '.^.e brOU.g:'.i. i_^.t0 



contact w:.th the boa=d stopper 32-2 more reliably. , I`':ea'_?W^i l e,
a=ter the board arrl."al dte ring c 5 sensor 33-2 detects t~Le arriva' and
passage of t::e board 2 1, the motor 40 for moving support rai 1 units is
driven a..^.d the support =ail units 21-3, 22-2 0~ t^e second boa=d
COnV2Vl:lg/hOld'_'1C~ deVlCeI 3Start mOVing fromt-i2 boardcUll~iCl~il1 g
pos~tlvil t~~t12sel.lJ:~d cl7.up~ilC.it1..`J~.i..l.,r:l~10 position, that
is, towardstherecog:~itior. camerai9. .hatis, conveyance e. the board 2-I
on the support rail units2i-2, 22-2 and move:^~ent oftheSupport rail
units21-2, 22- 2 themselves from the board conveying position to the second
component mounting position are ca=ried out at the 15 sane time. Thus, t~~e
arrival of the board 2-'_ on tr:e s~,~pport rail units 21-2, 22-2 at the
prescribed position and the arrival of the support rail units 21-2, 22-2 at
the second co^:poner.t mounting position are both finished ar_d the board
cor:veying operation is finished. That is, when 20 the reverse drive of the
belt drive motor 42 is stopped and t~:e drive of the motor 40 for moving
support rail uniis is stopped, a terminat=on of the beard conveying
operation is determined and the support plate drive cylinder 39 is driven
so that the support plate 38-2 is raised. Then, the 25 board 2-2 is
supported by t::e support plate 38-2.   1 fi January 2003 63 So:;~ ti:~c
gericd is r2qui=ed :^et~reen the board CC::V2vi~?1g Cpc-~u~;O.^_S.
."iLirl:''_g L:1~S ti_^.L2 D2r;OQ, r2~~.a.^.e^Lent OL nOZZI eS 20
reC~.:lr2d f0~ prCdi:cti0 n Or the like 1.S De1'fC~I;Led i :'! t~Le noZZl a
St3tr.0_^. 1 I Or t'.^_2 1 i ~2. '1^ general ~ 5 nozzle reo~aC2_T:'~2^t is
peyfo;me^ a plurality of times to o=oduce one electro:~~.c circuit beard ?,
a^d nozzl a repl ac2:~2rt i s per for:,,ed since the nozzles are always
retLr::cd t0 Original nozzles dt tre begiT_"a^.__^.g O" prod'.:ction O ~
bOa'-'d5 2 . IO . Nleanwhi 1e, in t'_he first board conve,,;irg/ho_dir_g
device 1, when the beard passage detecting sensor 31-I confirms passage of
the board 2-0 froz! the loader 1, the board stopper drive cylinder 32D is
driven and Lhe board stopper 32-1 is raised to the upper liz:i t pos i tion
. '='he 15 upper end positron detecting sensor S32 det2cLS that the board
stopper 32-2 reaches the upper limit position and preparation for carrying
=n the board is completed. Mearw'~ile, after a lapse of a p=escribed time
is measured by a timer 11, t~~e rotation speed of t::e belt drive r;,otor
20 42 is reduced so that as impact is reduced w::er_ the boa_d ._'-0 is
brought into contact with the board stopper 32-1. Tren, the left end edgy
oy the board 2-0 is brought '_nto ccnta~~t with the board stopper 32-1 and
arrival o~ the board 2-0 is detected and conFirmed by the board arrival 25
detecti:~g sensor 33-1. After the arrica'_ or the board is 



16 January 2003 69 detected by to boar d ar r ivai da sec t'_n g se'_aor
33-1 and a '_apse of a prescribed time is meGSure~d by the timer Ti, d=ive
of the bel t drive moor 42 is stepped. the belt Ci ;,e iz![~t('_)~^ !'.;~
L$ fiil~iS drlv2n in ex.cesS SO that th2 iert 5 side end edge of the bearer
G-0 is broug~^.t into contact with t::e board stopper 32-1 more reliably.
~2anvJ~i 1 e, after t=:? board pdSSag2 d2teCtir:g Sen SOr 31-''_ COnfirTi.S
the paSSage Of the b03Y'~ ='-0, t ie IuOtCr 4'0 f0"' moVi ^.g Support rai 1
L:r.itS iS d_'lVe:1 and the 10 suppor~ rail units 21-1, 22-1 start moving
from t~ a board ccr_veying position tcwards tha first component mcunt_ng
position, shat is, towards the recognitio-~ camera 9. As in tre case of the
support rail ur.l~.s 21-2, 22-2 of the second board conveying/hol di ng
dwice 13, conveyance of the board 15 2-0 and movemer:t of the su~nort rail
units 21 -1, 22-1 are carried out at t::e same time. when both the
operations are completed, the board conveying operation is finished. That
?s, when drive of the belt drive motor 42 i5 SLOpp2d and dr'_V2 Of the
motor 40 for moving support rail u:~its .s 20 stopped, a termination of
t'.^.a board ccnveyi ng operatlcn is determined and the support plate drive
cylir_der 39 is driven so that the support plate 32-1 is raised. Then, the
board 2-0 is supported by the Support plate 38-1. Some time period is
required during the board 25 conveying operations. During this time period,
replacement   16 January 20Q3 70 c= nOZzl e5 _C 1'2~ui red fOr ~rodL:C`ioa
cr t^e 1 i:Ke i S 'L''erf01'iled 1.^'. t}':2 ::C~..'r_e Stat?O:~ 7 Or t:12
ii:'~2. ig. 21 s hows a state where the board co::ve~r=r_g o5erat:.on is
co:~n~.eted anc that the prod~.~ctien of ~,~e board, t~':at 1S,
CO:'._'UC:le_^_~ i:,OUI:ti ng O~CratlO:': ~S St3r t2d a5 in the case s:zown
Fi g. ' 6. Subsequently, wher_ th a product'_or. is cozlpleted, as
e~~'air.ed wit^ reference to Figs. 18 to 20, ti:e support rail ur_i is 21,
22 oT each board conveyir_g/holdi:lg device 3, 10 13 are moved from the
first and secon d co.^.:por.ar~t mounting positions to th a board
cor_veying position so t'.:at the produced board is carried o;~lt. After a
subseauent board is carr_ed in, the state is returned to the mounting state
in fi g. 21, and th2 mOUntlng CDeratiOn i5 COntinu2d. ii"1~~15, 15
components are successively mounted onto boards. Fccording to the above
e^~.bcdi~!ent, i.^. one component mounting apparatus, tre componerLt
mounting work area 200 of t:,e board 2 is aivided into two areas, the 



L~rst mou.^.t=ng area 20and the second mounting aria 202, 20 assuming the
board corwcyance path from tile board carryinSin side to the board
carrying-out side as a center. In tile L i rst .:,ount ~ ng area 201, t a
board 2-1 is carried in f ro: the loader 1 to t~:e first mcu.^.tirg area
201. The board 2-1 is positioned and held for a rlounting operation at a 25
portion closest to thz component feed u:li t bA ar:d the   16 January 2003
7, r2COgnltl0n Ca:,^,era 9 aS a'_^. 2:~S.:T,!p_~ Of tre ilrSt CO:npO:lent
~eCOC,`=11t1Cn L:.^.i t C'_SpOS2d c'~t a:'_ e'.1d pOr tlGi 01. tCle f 1~S t
Ii.O'..'.ntlT? area ~J~ al On a dlyeCt~O.. Oi g ~ g -~ the boa=d co:
ve~ance a c i "1 t 'l a ' i r g ~- fi r, L, r i r, r 2 l path.
S~,bs_cuer.tl~, : : L~_ " . t-..g a_ea 0_, 5 cc~:por.ents are sucked and
held fro::: the component =eed units 8A, 8~ and ~,e~ur.t2d on at least a
':alf area (a shaded area 2A in Fig. 2) of t~:e board 2-1 0:: t__^.e
rront-side With respect to an epe=ator or. the side closer to t::e fi=st
cc~:ponert feed un? t 8a. Subs2q~.:entlv, after the :counting 10 ~rork in
t'.^.a fi=st :^o~;nting area 201 is finis?:ed, the board 2-1 is positioned
and held foY a mounting operation. at a portion c'_osast to the co~roone:~t
feed unit 18a of the second mounting a=ea 202 and the recognition camera 19
as an exa:~ple or the second co:rponent recognition. unit to I5 mount
components onto the board 2-I. Subsequently, in the second mounting area
202, compone.^.^.~s are sucked and held from the cc:nponer:t feed units
iBA, 183 and mounted at least on a half area (a shaded area 2.~ in Fig. 2)
on the rear side viewed from the oyerator on the side closer to the 20
component feed unit 18A o~ the board 2-1. Subsecuentl~~~, after tCle mOU:?
t i :1g WGrit i S f i:7.lS~'led ' n tilt SeCGnd IiLOU~7.~? ng a=ea 202, the
board 2-1 is carried cut from the second mou::ti r:g area 202 . As a
rasult, t~.e shor test dista:~ces between the board 2 positioned at each
mounting area 201, 25 202, each compor:e.^.t fend u::it 8A, 18A, and each
recognition   i6 January 2003 ~2 camera 9, ' 9 can be substa:~t~ a_1 _i
red~~.ced as cor,:parad with a con~~en~ional case w^ere a board is held on
the board conveyance pa th in t he comoor.en t mo~:r_t;..^.g work ar ea .
Tnus, tr? ^ounting time can be si:ortened and productivity can be 5
imvroved. 



That is, oneco.^.:pone^~mounti::gwork area 200 ofone mounting apparatusis
dividedinto twoareas, the firstmounti ng ayaa 201 andtc:e
secondmour_tingarea 202 so teat two bOdrds 2 are placed and
CO:T,I,_.'70~?2:'lt5 Can b2 uw7'~ti:i.2d. 10 '1':le.^., t h2 bOa~d are
mOV2d baCi: a:?d fOrtL'1 1:: eaCi'1 T:101:? tl^g area so that componer_ts
are fed, recognized, and mounted on the end edge side of t'.^.e ~^ounting
area close to the compone:lt feed unit. For example, the board 2 'n the
first mounting area 201 is positioned at the front-side end edge 15 of the
mounting area while the board 2 in the second mour_ti..^.g area 202 is posi
tior_ed at the rear-side end edge of the ~^.ounting area. Therefore, t':e
recognition camera 9, 19 and the electronic circuit board 2-C, 2-1 approach
each other to have the shortest distance therebetween 20 irrespective of
the size of tr:e elec~ronic circuit board 2 when mounting operations are
perfor:^ed. Consequer_t'_y, the moving distance of the working head 4, 14,
that is, the distances between positions for three operations, st~ct~or.,
recognition, and mounting operations of compo.^.ents are 25 mi r.imi zed.
Thus the meunti ng tl._TTLe can be shortened and the   16 January 2003 73
p=oduc~_ior. ef_yc;e__^_cy ca_^. be improved. ;n particLl ar, wzen
ccmpoa=nts are Ccnventionaliy m:OL:nted onto a board in the ViCiI:l.t~1 Of
the^ board COn~l2~lng ~057.tiOr'_, the dlStanc2S t7~tsni2en p05i tiOrls for
ti'lree OperatiOnS, SL1Ct10="'_, 5 recog::ition, a.^.d ~:our.ting or
components are long for a s.~al'_ board and thus t~:e mounting tire is
long. Ir: this e:abodir~ent, however, whether the board is small or large,
the boaid is positior:ed at such a position for mounting operation. that
t::e distances between positions for Lr;ree 10 ocerations, suction,
recognition, and ~mountir.g of compor_ents become short. Therefore, the
mounting time can be s~~bsta:~tia'_1y reduced. In particular, in each
moo^tir:g a=ea, the component feed units 8A, 8B, 18A, 183 are disposed
almost at the whole the er:d edges alor:g the board 15 conve_~ir.g
direction in the component moon ring won k area as s"~owr_ in Figs. 2 and
3. Therefore, the recognition cameras 9, 19 are disposed on the central
side of the component mounting work area ?00 while the position where the
board 2 is to be positioned is located on the central side of the 20
component mounting work area ~00 in the board conveying/holding device 3,
13 so that the distances between positions for three operations, suction,
recognition, and mounting of components become s:~orter. T:~us, the
mour_ting time can be further improved. Si nce one 25 component mounting
work area 200 is divided into two, the   16 January 2003 74 ~',;ing
diStanC2 Of the w0'_':ir., hAadS ~, =4 is '=eC:.?'~.^_ed and h_,. t:rli.:5
-`_:'a I:LOunt=ng t=:'l2 Can be ~:iLyJrCV2d. FCr 2:~a_WTJ1 e, 7.n th 2
iUOLiritl_I?g a~'J~Ja r aLL:S O. th _S e.T.IJOd~T.:len t, ti.^"2 r eC,lui y
ed t0 mount nne compcne:~t car, ba reduced to about a '_:alr of that 5
~eguired in a conventional device. Wus, mounting tuna can be substantially
unproved. Since two boards 2, 2 are positioned diagonally, i 



that ~s, in zigzag, in the cc;~poner.t mounring worx area 200 In One
COm,'JOne_'l4 ri;0un..;ng aJ`~'Jara~.L:S, a :,LOll:ltlng e1.=iCler:C '` Y
10 per unit area can be impro~red as coTpared with a COrV2ntlOnal device
ir. which only o-~e board 2 is pes~.tioned. Furthermore, due to t:ze zigzag
positions of the boards 2, 2 in cne cor~~ponent mounting apparatus, for
exar.:ple, otr~er component feed uni is such as the tray-type 15 component
feed unit 8C, 18C, in w'.^.ich semi conductor chips or the like can be
housed without reducing the successiveli: disposed number of the already
positioned cc~r,por.ent feed unit, for exa~~pl e, cassette feed units, or
the like can be positioned in zigzag ir_ an area in which no board 2 is 20
placed. `~h2 COmpOnent feed unit constituted by the traytype component feed
L:=ll.t or the 1 ike ca:~ be 1 ocated closer to the board ar.d th~~s
ce~npcnent feeding effici ency can be improved. Furthermore, according to
the above embodiment, 25 when mayntenance of the mounting apparatus is
performed,   16 January 2003 75 +- , , .., ,. ~ i ; i , .-, i 7 ' -1 ^ ~ -
i ~ ~ ~ 'r ~_1e S4VD0~ ~_ a...s L___tS _ .., __ _ O:W ...2 _OC._el,. 5lde
aT.'?d the support rail uniis 22-1, 22-2 0-: the ~:oved side are moved to
positions that a=a distant fro: the first and secc:~d componen t
mou.^_ti:~g oos=tions, reSpeCt=Vely, and j receded from abo~.re the support
plates 38-1, 38-2. Co:~sequent'_y, w~:envar i ous mai::tena::cewor ks
fort^emou__^.ti ng apparatus such as, for exa~.ple, repiaceme.^.t
ozthesuppcrt pins 87 ortce support plates38-1, 38-2for suppor~ing the
electronic c=rcuic board 2 f_om, ~ ~ d or down~ar 10 reel aceTen t of the
nozzles 10, 20 in t~-!e nozzle station 7, 17 are performed, tile var i ous
mair_te::ance wor:~cs can be easily per~ormed without trouble. Furthermore,
the support plates 38 can be easily replaced in a batch arid 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 t:~e stoppers
are arranged so that the board is placed in the board conveying direction
in the second board conveying/holdi ng device 13 or_ce and t hen the board
2 is 20 moved in a direction reverse to the board conveying direction and
positioned when only arrangeme:~t of the first board conveying/holdi:.g
device 3 anti the second board conveying/holding device 13 is charged
point-sY:mmetrically and the board 2 is positio.^.ed in the second board 



25 conveying/r~olding device 13, the first board   16 January 2003 '' 6
COnV211:'_g~nOldll'?~ dCVl.C2 3 a^~ the seCOnd IJOa=d COnv2vi.^.C~hOlding
dev-Ce ;3 Ca:: f':a'~2 exdC~lV' t~':2 Sa:',l2 StruCtL=re aid b_CJ~~.':e5 i
n COIL',mv^a wlth each Ot'.^^~Er . ~.:rt=:e=~':o=a, b~~ the 'nrl~_ir~r
n:~a-a;~i_nn a_n_d the 5 an locking operatio:~ of the Sel eCti v2 lock
:^echanis~:~ 70, a Y-direction moving openatio.^., it which tra support
rail unit 21 on the locked side is roved integrally with the suppor t rail
unit 22 or. t:-:e moved side, and a di stance adjusting eoerat_oz according
to the boa=d width, in which 10 the s~.:pport rai 1 uni t 21 en the locked
side is fixed and or.Iy the suppo=t rail unit 22 on the moved side is
moved, car. be selected. The dries shaft for the distar_ce adjustment
accord~r_g to the board width for adjusting the distance between the
support rail ur_its 21, 22 accordi:~g to 15 the boa-d width and the drive
shaft for conveying the board can be commonly used. Therefore, the nu.-lber
of the drive shafts can be rsduced. Thus, the drive mechanism for t?:e
distance adj ustme~~t according to the board width and the d=ive
mec~.ar.is:n fo= conveyir_g the beard Can be simpl i fied. 20 Furthermore,
the locking eneration and tha unlocking operatio:: of the selective lock
mechanism 70, 70 can be selectively performed by dr=ve of the selective
lock mechanism c~~linder 30. As a result, the `!-direction moving operati
or_, in whi c'.^. the support rail unit 21 on the locked 25 side is moved i
nteg=ally with the support rai 1 a^it 22 or.   16 January 2003 -, -, t:?e
T.'.:OVed 51d=, a:?d t^e d'_S~...^.Ce a~~~,.'.Stln~ Operati0u 



dCCOrd' ng ~O ~1_ board LJ;d~i^., 1 i~ 'w'110 t^2 SiiU~Oit ~al~. unit 21
O'.'1 the ~ OCt2d Sld iS flXe~ dnd O'_'11! t!le SuppOr t rali. L:~i`~, 22
On ti^ :.^,OVed Slde iS mOVed, Can be easily and 5 reliably S212Cted.
Furthermo=e, since one r,:otor 40 is driver. to drive rogation of t~~~c
ball screw shafts 35, 35 SV:.C~.rO:lOUS~h 50 that t^e SLi.p~Ort rail ur:i
~5 21, c~,2 are eaSl1 ~ mOV2d, t~2 tw0 ball SCre~~1 Si:aft5 35, 35 Can be
10 easily drive : s_~nchronous:.y and tre support ' ra=1 units 21, 22 can
be r,:ore reliably moved in parallel. Further~:ore, since the support plate
38 raving the support pi n s 87 and the support rai 1 uni is 21, 22 are
separated and =ndepan dent' y drive^, the move:~e:~t mechanis::. 15 is made
lighter and sia.plified as compared with the case where ti:e suppcrt plate
38 and the support rail uni~ a=a integrally moved. Thus, the moving
cperatior. ca:~ be faster at a lower cost. When. the board positioning
stopper 32 and the 20 board arrival detectir_g se.^.sor 33 are disposed at
the Front and rear end portions in the board conveying direction in each
board conveyi ng/holding device 3, 13, t~ze board 2 can be positioned at
both front and rear end portions in tre board conveying di rection.
Therezore, ' n each mcur.ti ng 25 area 201, 202, a board positioning
position at which the   16 January 2003 boa=a 2 1S pOS~LIC~_d, Car be
a=~.^.itra~~.!'J d?t0~.^,!~r~ed based On l~l.;Or:",3_?0:7 S1.:C~ aS the
~lZe C. ~h~ bO,~d 2 y dlStr:.IJLItlO-"? Of pOSl ~i0'.:S a~ Glh 1C._
CO^lpOi.e'1tS art ~.Ou!:ted, ~i c =ri h;tt i nn of t_1ns i tlQn S ~? t
WallC:'1 COTL7O1'V?;~y.S ~ r8 S'iCiCP_C~ J frOIri the COmDO nent Le2d unit
c_':Cl held and SO forth. Furtheam0=e, w!'~e:! CO=ipOn2llt
Ii.0unt7..:?C'~.' ~:a tC?e =lrSt board CO.^.V~V1:':g/:10-ding de'vlCe a:?d
CO.TLipO:?e:lt i Ou^~ing in the second board conve_J~.~!g/holding d;.vice
are performed 



simultaneously, :~oun~ing operations can be performed more 10 efficiently
and thus moon=ing tine can be shortened. Further.ore, when board cor_VeYa
:ce from the loader to the first board conveying/holding device, boa=d
co::veyJance from the first board conveyin g/holdin g device to the second
board conveying/holding device, and board IS conveyance from the second
board cor.veying/ho.td~ng device to the unloader are performed
si:~u'_taneously, board conveying operations can be performed more
efficiently ar_d thus the mounting time can be shortened. It is ncted that
the prese:.t '_nve:aion is r.ot 20 limi ted to the above embodiment, but
ca:~ be applied :in other various aspects. For exa:,~pie, due to the zigzag
positio:~s of the boards 2, 2 in one component r;ounting appa=atus, when
other component feed units such as a tray-type component feed 25 unit ^oC,
i8C, which can hoase, for example, semiccnductor   16 January 2003 7~
C~l~pS O'_' tr:e 1 i ke wlthOUC reducing t~''_e SuCCeSSI'v21;! diSp CsCl
nu.^.Lb2r Of ~ i'?2 a.'~re dy ~GS~L10:''.ed CG:,",pOnent f2eC1 Lir.it, fOr
eXaL;,DI e, CdSS~tte f2ed uni tS, ar2 dlSCOSed In ?1~Z3~ iT1 dI; a.rPa ~ri
w^l.C_'.^~ nQ 'lJOarrt ~ 1S L~~3Ce~~t, 3L1 5 automatic tray rsplace.,.ent
device 300 may be p=ovided to automatically replace to tray-type ccmponer.t
feed un'_t 18C as s::own with aT: al ~ernate _or.g ar.d Two dot-chain 1 ine
in r T Fig. 3. cLrt'_:e;more, this not specif~.call~_! shown, but, WL'!11 a
t:?e tray-Lype CGmpOne:lt ~eed uni t 8C iS ::~3I:L1a11~1 1c7 placed by an
operator, the automatic tray replacement' devi ce 300 r^~ay be r:rovi ded
to automatically re~'_ace the tray-type component feed unit 8C as i^ the
case of the tray-type CO!~?p0=12?:t feed u:~it 18C. Furthermore,
auto^,~atic com~oner.t feed u::it replace:~ent devices may be provided for
15 other component Feed amts 8~, 8B, i8A, 18B to automatically replace the
component feed units 8A, 8B, 18A, i 18B. Consequently, since stop of a
mounting operation due to shortage of components in the component f'ed unit
or the '_ike d~~ring component mounting is prevented, pzactical 20
product=on capacity, teat is, real productivity, can b` improved. That is,
components are continuously fed and mounted at a high speed. Furt'~er^~ore,
w!:en the component feed units and other constituent elements of the
component mounting appara~us such as their respective automatic 25
replacement devices or the like are modulated, they are 



16 January 2003 80 GppropY~ ate' y replaced _n re~por:se ~o fur c^er
ircprove:~~en_ of the Taou^ying appGra na th ^ -.y~y ., tus a us t_:e cc~;
:pc: r.!,.t~ ~ ng apparatus can be advanced. ^hat is, whsle bas=c elements
art asSU.;;d as a ~Oi.::lCdt;O:l. the COT.i:pO~e:'_t r'~Oi.;:?ting 5
apparatus can be advaZced e_nly by reolacir_g a :nodule of each
cor_stituent eler~.er_t. Fu=t^ermore, as described above, When
CO::StltLi.2:~t ele::e^~s 3r2 mOdu'_' ated, a iC~O..~.~~ Cha:lga O ti^_2
board Or t:12 CO.T"pCn2n ~ Ca.^. be r2SDOL':ded On l~ ~'JV apprOprlateiy
r2lJ~aCi?''_g the mOd:l 2 Oi tfl2 COnS tl. tuB:Zt 10 eler,:en~ eve.^. if
the model or a board or a ccmooner_t is changed. Thus, productivi~y pe=
device l:lstallatior_ area, tha t i s, area pro :ec t i v i ty, car. a 1 so
be improved. Further:~o-e, the cor~ponen t mounting work area 200 of t'r:e
mour.tir~g apparatus is divided into two areas, th a 15 first raounti ng
area 201 ar.d the second mour_ti ng a=ea 202, along t`?2 CO:^.pOnent
Convey_ng direCtlOn. l~O~rJe'ver, the area does not need to be evenly
divided i^to two areas, but may be d-vided irLto two areas in arbitrary
proportions. Furthermore, if mounting operation in the firs 20 moun~ing
area 201 and mounting operation ir_ the second mounting area 202 can
interfera each other dus to t'._:2 size of the ^OUrLtlng areas or t:~:e
board, operations may cor_trolled by tb.e cor_t=of unit 1000 so that
respec=ive r~ou:~ting operations ~~ay be performed inde~er_dentl y in a 25
r_on-interference area, w!~2reaj either one mounting   16 January 2003
opera,.io^ .s o:_ standby in a_^. i^te=~erenCe a=ea. ~uather~ore, the CCI;
:pGi.e::~ r.:ou.__^.t_:lg positio:: is nOt ~ 1:'_ted t0 tT~"'.e O=igi n
t~OS? tion O~ one sl:ppOrt r311 u:lit ~ _ CIOSer t0 t~':e reCOgnl.t_On
Ca~"era g, 1 G a=':d the COr:pO=12:?t 5 -eed L:."'_? t 8~, 18r'1, b'~t Can
be S2t t0 be at ar a~bitra'_'V DOS 1.t10:?. ~'urtf;a_yi"p~2 On the 5~:~Or t
rail Ll:?'_t s 2I, 22, the posi tior_ at whic the board 2 is positi owed is
not li:Ulted t0 either C i2 e:ld pOrtiOn, ~?i~ may be DOSlvlO::ed in 10
t:le central port=or_ by util izing t^e, board stopper 32 or the l;ke.
~u=the=more, ir~ the above embodiment, the board 2 is posi ti oned at the 1
eft side e:~d portion in the first board co~!veyirg/hold=ng devi ce 3,
while the boa=d 2 is positioned at the rig^.t side end portion in the
second 



15 board corLveying/holding device 13. However, as ;eq~.:ired, the board 2
may be positioned at the right sida end portion. 1.n tile first bGayd
co:lveyi ng/holding device 3, whi le the board 2 may be positioned at the
lest side end portio_^. i:l the second board conveying/ho'_cting device I3.
In th~.s case, 2.0 at least the board stoppers 32 are preferably positioned
o:l both 1 eft and rig'.ht sides o~ each board conveying/holding device as
shown with sol id ' irLes and chai:-1 li nes in digs. 2 and 8. Thus, the
positron at which the board 2 is 25 positioned on the support rail unit 21,
22 can be opti~ra'_ly   16 January 2003 82 det~=r.;ined based on t:-:e s~~e
o; t=~e beard 2, pcsi Lions at ~ri:L=Ch CO::'1t70: cntS are :.".O;
,il:i.e~.^.. Ci. tile DOcr.'".. 2, '70j=tiOT_':S OL tile r2COgni t10_':
Ca.^,l2rcS G, l~r-', W12 CO~.'r'JO'_'".e ~t feed L:_"lltS $~, R~~ 1 $_.T~~
1 f~~ 3r:rj S_7 fC~t~?; t"2 DOSit?O?'1 OF t.12 CCTlDO^ent eed u'_'.~ t wh i
C~_ to ri:eS CG::'.~0:12~1t5 T.:?OS t f r 2Que::t ~ ~ '~.rd SO :Or~.L1
aT_:IOnCX the CO^L'y'JO_.^.e:'lt feed Lin~tS ~3, ~i~, 1 0, i8~.
F'art~':er:POr2, tfl0 ba=1 SCr2w S~'?3~t5 fGr mOVlng SuDOOrt rall unltS 2i,
22 '_:: 17a=aliei art dISDCS2d 1n eaC1 1'JOa~d COT?4eyl:'!CJ/I:O~dlr.g
device 3, ~ 3, hut G jl.:elL7~ er i0 structure ca:l be achieved by, fcr
e:{amble, disposing one bai 1 screw s:laft in tce ce^ per a~ld guide
r~,e~.aers o n bot'_^_ 5ldeS tiler e0 f . F urther:r.ore, as s'.^_o~a~l in
Figs . 29 to 32, a board convening device 3_., w:-li cil is fixed .^ tr:e
vicinity of ti:e 15 compor_er.t feed unit 8C or tae first board
conveyir_g/holding device 3, perfGrms on' y cGn;rayance Of tile beard, aI?d
CaIlnOt move in t'.^.e Y-axis directio^, may be di sposed, w~lile a board
conveying device ?3~, whicz is fixed i:_ the vicinity of the compor_ent
feed unit 1~C of tze second board 20 con~Teyi r_g/~~oldir_g device 13,
p2rfo=:~s enly cor:~,reya:~ce of the board, and can:lot s.GVe 1.^_ the
Y-axis direc~.ion, ma,,r be disposed. Corseque:ltl y, ~Nhen mounti rg
cperacic^ in the f i rst board conveyir.g/:lold=ng den ice 3 is fiai sled
and mounting Goeration is not finis:led on t~:e side of the 2S second board
conveyir.g/1^:oldi^g device 13, c,;hile the first   16 January 2003 83
board ccr_v~e~J'_ng/'~o? di .ng devi ce 3 is cisoosed ad ~acer~t to the
board con v~yi ng deViC 3A as s :own it Fig. 3' a board _, 2-I held by t::=
=i=st board convey'_r_g/ho? ding dec i ce 3 is carried o~.~t to the ova=d
co::~e,rirg device 3a and the: 5 car fed cut Turtrer to the unl oader 1I,
while a r_ew board 2-0 ca n be carried in `ror~ toe loader 1 to t"e Ilrst
board convey_r.g/ holding device 3. Furtzerr~ore, w?:er_ mount=ng
opsratior_ ir_ the second board corveying/holdir_g device I3 is fin_shed
and ~:o~anting operation. cn t'12 S7.de Of tr.e first 10 board
conveyir_g/ho 1 ding dev ice 3 i s no t f ir~ished, wzi 1 a the second
board conveying/holding dsvice 13 is disposed adjacent to the board
conveying device I3A as shown in Fig. 33, a board 2-2 held b_.r t'.e second
board conveyir_g/:~olding davi ce i3 can be carr? ed out to the un 1 oader
lI, while a 15 new board 2-0 car: be carried in from the loadar 1 via the
board conveying device 13A to the second beard. conveyir_g/holding device
13. T_t is r_oted that the loadar 1 and the unloader 11 are preferably
moved between the positions shown with dotted lines aad solid lines, 



20 raspec~ivel y, ir_ the Y-axi s direction . rurthermore, when the
respective support rail units 12l-1, I?2-1, I21-2, 122-2 of the first board
cenveying/holding device 3 a:~d the second board cor_veying/holding device
13 have a length equal to or 25 longer than the width of the compor:ent
mou.^_ti ng won 1 a=ea   16 January 2003 34 20~~ aior:g the boar:
co:.~r~,rin g d=rectio:: as s'.^.owr: in ~i.^ 33 boa=ds ca n be ca==red in
and oe~ __=esoective of ~:ounti_^.c 0:72u='-on 1:? th2 oth2r bCard
COnV2ylng~ ~Oldll:g deTJice as 1:1 t'_^_ Cas C= =j"?~? ^:n~_~~ra=inns In
ticrS. 29 '~O 32. 5 Fu=tharmore, the selective lock mechanism 70 does r_ot
reed to be positio::ed or_ t:~e side of o: 2 sucpor t rail Lnit 21, but may
be disposed at the ot'.:er sucport rail unit 22 as ~~ell, as s:;own in Fig.
34 and thus both of t~:e ,. - : ~ ~. 22 ..,a s;:npor ~ air. ur._ ~s ~~.,
:.. y Je usad as suppor ~ ail u:.i~s 10 on tze locked side. Ce.^.sequently,
for exa_;,Dle, dista:~ce adjustment according to tha board width does not
r:2CeSSarl1 y need to be perfor:~:ed by fixi^g the trout-side support rail
unit 2i-_ with respect to the front-side origin position and rioVing a
rear-side support rail ur_it 1S 22-1 in t`:e first. mounting area 201, but
ca^ be per`or:^ed by fix_r_g the rear-side support rail unit 22-I with
respect 1 t0 the rear-s'_de Orl.gin pOSition arid I'ilOVlng the front-sld2
suppor t r ai l unit 21 -i . T~zerefore, W!1n th 2 bear d conveying
directicr. is changed to a direction reverse to 20 that in the above
e~.bodi:;ent or the like, as described abOV2, th a refer enC2 pOslCi On Of
tr:2 Support r31.1 unltS 21, 22, can be easily anti rellablv c'~angad fro:"
t'.^.e front-silo reference which is based on the front-side origin
position, to ti^:e rear-side re=erence which is based on the rear-side 25
origin position.   16 January 2003 a~ 1t ~.s noted ~ hat tha sel ec='_vs 1
oc~: :sec hanism ?0 r r T  .. , ,-i L D ~'. `y J r n ~ 1'~ ~ Jr T^ c ~J ~ ~
~ s a d is :c ~._ ::_ te.~ ~o a g,.a_ :,.~~__ , ~:. L ~ a ack gear and
L'.^.a gear described above, buy a clutch mec'.^.ar.ism or the li ke car_
a? so be e~:nl oT;ed. 5 Furthermore, Fig. 35 shows a co~^pon e:~t
mou_^.tir~g apparatus according to yet another e:^bedi:r:er.t of the
prese:!t invention . T_n this co~rpc:~ent mour ting apparatus, ' c~rhile
the first a:^d second boa=d conveying/ho'_ding devices 3, 13 are di sposed
adj acen t t0 ec'n:,i'1 Oth2r, a 1 Cr.g bOdrd cG 10 placed across the first
and second board co::veying/holding 



devicas 3, 13 ( shown with a shaded por tior, in the f igur a ) is carried
in and the first and second board conveying/holding devices 3, 13 are
synchrorousl,,r moved to either t'.^.e first mounting area 20l or the
second mounting 15 area 202 in parallel to mount components. In the exampla
in Fig. 36, the first a:~d second board con veying/holding devices 3, 13
are synchronously moved in parallel into the first mounting area 201 and
Components held from the component feed units 8, 83 by the head 4 are
mounted or_to 20 the long board 2G placed across the first and second beard
conveying/holding devices 3, 13. After mcurLtir~g, the first and second
board convey.rg/holdir_g devices 3, 13 are returr_ed to tha conveyi::g posi
tior.s on the central side, and then, the board is carried out to the
downstrea:~ side. 25 Or, t'.^.e first a:~d second board conveying/heiding
devices 3,   16 January 2003 ~o I3 a=a S'~i:lCi.rO :GUS y :Oved 1.':
pa'_'G_~2~ ~^ tv^ t _ sCO.^.'',:~. .^.~CL:::t? ng ar ea 2 ~e a.^.d CO~
:p0.^.e:'1. ~s f':2= ~ f rO~t t~ a CC:;LpO:la^.t feed unltS 1~::, 1f3 by
ti:2 head I4 are IL:Gt:r_ted Onto t~':e 1 nrg board 2G placed across t_~e
..first and second board 5 cor_veyi:~g/holdi ng dev ices 3, 13 . Af per
noan ping, t^:e f first a::d seco__^,d board corveyin g/ eidzng devices 3,
13 a=a returned to ti:e con~2ying positions on the central side, - r, 1., r
i r r , ~ ~' n ~, ., 1- ,. and .t:l~.., t..e b0'c_G'~ S Ca- led OLD ~O t 2
d..w S~Lea:n side. .it 1S noted tt:a~ r2f2r2nC2 :W:^,l2~ai 3~G d2r:OteS a
beard 10 s~opper for positioning when the long board 2G is carried into the
first and second beard conveying/holding devices 3, 13. Consequently,
usually as shown in Fig. 2, the first and second board cenveying/holding
devices 3, 13 are separately driver. to ir_depe :dently :count
co.:~po__^_ents i:~ the 15 first mounting a=ea 201 and the seccnd
moo.^.tinr area 2C2. however, when the long board 2G placed across the
first and second board conveling/holding devices 3, 13 is ca=ried fir. and
components ere mounted thereon., the a': ove operatior_s are performed so
that components can be aapropriately 20 mounted onto boa=ds having totally
differer.~ SlZeS In One component mounting apparatus by driving tha ffirst
and second board ce:we;~ing/holdir.g day ices 3, I3 . It is noted t:?a"~
arbi trary e:nbcdiments a:~ong the 



above various embodi:~er.ts can be appropriately co:nb~ned to c5 exert
their respective effects.   16 January 2003 ~CCO?'~i~2'' ~.C C_.2 aSpeC~ C.
~. c~ '- ^ `'le pr2S~r` ~:1V2I:tiCI:, the Se_eCti vJe _CCk :!12C:
a='1_S:'l. =2! e3je5 the e::g3geWen~ Wi t.^ the yi rs t r:ut o. the f'_r st
rai=-1 ;:e holding me~^,ber and relative rotation of t~_e _i=st nt:~
relative to the first S rai=-lire :^.oldi^g me~rber -s a'_lo~Nsd. Tne^, by
routing the -, screw shaf t, on- r the s=,.one a__-lik_ hold_..g member is
:roved and the position o. the second rail-like holding Iember reiat~Ve t0
the first r3;i-l7.ke rLOld~::g T^~e'.ber iS charged, while the selective
loc:c fi~echa=~is.:~ i s engaged ~w~it h 10 the zirst nut of the first
rail-like holdi::g member to the=eby rotate the screw shaft so that the
first rail-like gelding member and the second rail-like holding member can
be integrally moved in parallel. Trerefore, only by performing a l ocking
ope-atio:~ and a:~ u:~lockirg operati on I5 of the selective lock
mechan=sm, a gap changing operatior_ for changing the position. of the
second rail-like holding rlember relative to the first rail-like holding
member and a moving operation for integrally moving the first rail-like hol
di::g me:~~er and the second rail-l ike holdi ng mer~.ber in 20 parallel
ca:~ be performed selectively, reliabl_,r and easily. after the plate-like
member is carried into the conveying positio^~ it car. be moved to a
desired work positio^ and held and thus a desired work can be performed
efficiently. 



At the sane time, after t'.;e desired work is finished, the I 2S
plate-li~.e member can be carried out to the conve;ring   16 January 2003
30 ~es'_t'_on a:~d t::us th a plate-'_ife ~:er:.be= ca:~ be carried =n, hAi
d, and carr i ed o~.:~ e=fic_en ~iy a^d rapidly . Accord r:g to a::otzer
aspect of the pr es2r.t T:'J2L:~.1^^, One co^:'_'JOnent mou^t'i~g wO~JC
area O= O ~2 ~T.'~0~1:!tl:?g 5 aFparat~:s is divided i::~o two areas, a
first mountir_g area and a second r;ount'_n g a=ea so t-:at two boa=ds are
placed to mount components thereon. Ten, the board is moved fo=ward w and
backward at each moun~ing area so t at cempc~:e^:ts are ~ed, r2COglZ2u,
a::~ .TiOUted O:': t: a c:?d edge Side Gthe 10 .mcunting area close to the
component feed unit. .:or example, t~~e board in the first mounting area is
positioned at the front-side er.d edge of the mounting area, wzi l a the
board in she second mounting area is positioned at the rear-side end e~ge
of the mount?ng area. Therefore, t!-~e 15 recognitior_ unit and the
electronic circuit board can approach each other to have the shortest
dista.^.ce 1 the=ebetween irrespective of the sire of the e'eczro~ic
circuit board when. c mGUntlng operation is performed. Consequently, the
movi:~g di sta=.ce of a member for sucking 20 and hol di ng compGnent, ~or
example, a worki.^.g ~.ead, that .s, the distances between positions .or
three operatiG:~s, S:1C~`.'_Ji_, '~2COg~ltiGn, and mCUntlng O.
COiliJO:le_lts a.e :~iaimized. Thus, the mou.^.ting ti:ae can be shortened
and the croduction efficier_cy can be improved. 1:~ particular, 25 wizen
components are conventionally mounted en a board in   16 January 2003 89
~i^.? ~'_Ci::~t~i O. t::e bO.a.~ C0~_V2,i:._^_y ~CSi tj.C , the d_Sta^CeS
betwee^ p ositio~s =or =^ree eperaticr_s, svctior_, .:ecognit=o^, a:^d
:~cL:-:~'_nc oL co:rpc:~er.ts are Tong for a a ' `.'~ ~ r 1^ ~" D s^;all
board and ' ~ `h ~ tr_ns ~ r;~:nri _g ~~me a a _o_.g. ~r. 5 nrese^ t ln~Je:
ti oz, :~owever, w et'_'_^.er t'.^_e board is sa.all o; large, the board is
pesiticn~d nor .^"o;:nting o5erations so that the diStanCeS between
pOSitiCnS ~Or thre2 ODeratl.0.'1S, 1 SLCtIOn, reCOg_"llt? On, a_^.~.
h.OL'.n t~ng Cy COT~Gne_nt5 beCOI;IeS ShGrt, ihercfCre, t2 .:~GLl:! ti::g
t~:~!2 Cd:'1 b2 S',lbS tan tlal ~ iT 1 0 redL:Ced . in l~a~ tiCU' ar ,
w:len t ~1~ COIT.:~O:.Arit feed Llr__ is are disposed almost at the whole
end edge along the board conveyir_g directior. i n the coTconent :~ountiag
werk area i:~ each mounting area, the recognition unit is disposed cn tr~e
central side of t^e cor:ponent mounting work area and a 



15 posi tion at w~:i c t::e board i s poszti or_ed i n eacr. board
cor.Veying/'_holdi r~g device i s posi ti or_ed on the cen tral side of the
co.~:por_e:~t r~~0ur.tlng wor:. area so that the distances betwee:~
positions for three operations, suction, recogr_i tion, and mounting of
compcneras becomes s:~orter. 20 'T'hus, the mo~:r~t ~ n g t i ~r~e can b2
further i:rproVed. ~'urthe=more, since o:~e component mounting work area 1S
di Vided 1::t0 tr10, t:'1e ^!OVi:ig d? Stance Or ti^.e w0=;<i:?C~ f:e~.d5
~s reduced and t:~ss t.e mounting tizre can be i^:proved. Furthermore,
when. two boards are positioned 25 diagonally, that is, in zigzag, in one
compon2__^.t mour_ting   16 January 2003 'J Work dre3 1n C:'_~ CO!':~o_^_n
t I:IC',.:n t~::g a~par3t~:S, a :::CunLing ef f i Cle_`:C f per L:n'_t ...;
ed Ca:? 'J~. ~-"~~GVed aS CO.v:`ra_ 2d Inli t ^ a COIIVeI: tlCna' deV i Ce,
i:: tv^;C^ O:'_~ y O~ a boar d i S ,_.^..'_ace~~.. FurtheriL!Or2, due t0
t:?_ Zi gZag poSi tl.OnS OF the 5 boards in or_e CO~a70:1en t
fiOL::':t1_'?CJ apparatus, Ot.'?2~ C0:21p0=le:lt feed units s'acz as a
tray-type component feed ur_:.t 8C, 18C in which, for exa:~ple,
se:~ico:Lducte= c::i ps or tha 1 i !~e can be housed, without reduci__^.a
the successiV2ly dispcsed Ilumber O f tilt aZ~ e3d~i pOS~ t;.C:_ed ti'_2
CO:,^.pOn 2n t ~ a~''~,. un i t, 10 .for exa^;ple, cassette feed units or
the lire can be positioned ir_ zigzag in an a=ea ir_ wh=ch no boa=d 2 is pl
aced. In tr~is case, the co.^.:ponen t feed unit constituted by the
tray-type coT.ponent `aed unit or tile like can be positio_^.ed closer to
the board a:~d t?~us co^;ponent zeedir_g 15 efficiency can be improved.
Furthermore, when ma~nteaance Of tl:e mour.tir_g apparatus is perFcrmed,
rai 1-li ks holding meT~ers or_ tile locked side and rail -like holdi r_g
me~^,lbers on t'.^.e m.~ved side are moved to posi=ions that are dl5tant
fro.^.l the component 20 mounting positions and receded f=om above the
support prate for suppor ting each, o then from downward. Conseq'aenti;J,
in this case, when various ma'_ntenance works for the :~our_ting apparatus
such as, for exa:~ole, replacement of t`la support pins or the support
plates for supporting an electronic 25 circuit board 2 or reol3ce:~ent of
the rozzyes for sucking   16 January 2003 9 azc' ho'_di::y cc.^.'.pone:._s
in~::e:.oz~les~aticn can beeas'_lYper'orr;ed witho~:c cro~:b;
e.Fu=ther:~o=2, she supportplatescar. be easily replaced i na batch
G:irt::uS Clm2 ret~i.~lred CO  C~'?ai_g2 pOSi Ci0^S OC ti.e ',:ppOr ~ p:nS
Call be ShOrt2ned. 5 =urt:^.e=mo=e, i f operations are co:~tiol led a_^.d
Se_'150;5 and StOpperS aye pOSltiOred 50 t:rlat Only the posy tiens of the
first board cer:veyi^~g/holding device and t the seccn d board
ce::eeying/hold-r_g device are charges and the board is placed in the board
co:.vayir_g directicn i^ the 10 second board co:weying/holding device once
and t~-:en the board is moved in a direction reverse to the board conveying
direction. and positioned when the board is positioned ir_ the seccnd board
convey'_ng/holding device, th2 flrSt board conveyir~g/holdir_g device and
the second 15 board conveying/holding device have exactly the same
structure a:~d become in com:-~on with each other . 



Furthermore, by including the selective lock mechanism to perrorm zhe
locking operation and the unlocking operation, the Y-direction moving
operation in 20 whic:: a rail-like ho'_ding member o:~ the loc:ted side is
~:oved integrally with rail-like holding me:~.ber on tha noved Slde, ai:d
th2 d~Sta_nce ('ri~dCL':) adjuSti^g Op?ratl.On accordir_g to Lhe board
width iz which the rail-?i'~ce he'_dirg member on the locked side is fixed
and only the ra=1-like 25 ho_ding member on the moved side is fi~ovad, can
be selected.   16 January 2003 9 '' ~:ze d=ive s:~afz .o. t:'? dista.^.ca
adjustae^t accord.^to t.. bOdr 4 'rJ=Gt!: =0~ acs ::S ~.-_`:;~ t:'! a C i s
t'ai.Ce b2 tw2en i.:? 2 __rst and second rail-1 ike i~oidir~g :r,e^~bers
acccrdi::g `o the boar d Trri dt^ and t::? dr i-r2 s~-a f r_ for conve,~
ing t;.e board ca~! o T ~ r ; ~i m 5 b.. co~^..onl i used ,Ln_~ ed) .
i:ere~oye, t. a ruriber o. ~::e ~1 ,~ ; r r a T Y~ y .1 v.._ W 2 ShartS
Ca.. be redLC..d. ~ S, the dr ve :recha 15~:: fOr tze distance adjustment
according to t:^_e board widt?: and tf?e dr i ve T~ec:~a.^.is_:, for
convey; ng t:^.e board Can De S_~T.JI lfleCl~ . 10 ' yur~hernore, when One
motor is driL'en t0 dr?ve rotatio.^. of two ball screw shafts synchronously
and move tre first and second rail-like holding members, the two ball screw
shafts can be easily driven s,mchror.ously and the first a=~d second
rail-like ~~oldirg rte:nbers can be 15 reliably moved ;n parallel.
FurLhe=:core, wren the support plate having tie support pins a__^.d the
First ar_d second rail-like holdir_g members are separated and
independently dr'_VF'1'1, ti:e move:~ent L^.eci:3::is:~ is made lighter and
simplified as 20 cor~oared with: t?:e case w::ere the support p'_ate ad the
f i rst and s2cOnd r:.7.1-1 ? k2 h01 ding me~^~er, dr2 ? ntegral ~ y mcved.
Thus, tY:e roving operation can be faster at a lower Cost. 



Gvzen the board positioning stopper and the board 25 arrival detecting
sensor are disposed at tr.e front and rear   16 January 2d03 93 erd pOr
~1~.^.:15 _.. .._^.e ..^iCa~~ CO:i'i2_i_?':y dl=eCtlC:^. _:i 23C.1 bOGrd
CO:iV2yl.^_C~'/G~ .~..1'~"C C'~,.eV~C2, tf?S ~"`..0~'_'C Cw~W'Je
',.7Cj1ti0I:_'~ c'^.,`_ a::y Gi~ Ci th ~=O.^_~= ar_u rear 2ild l'70=tlo:?s
1:': t:12 DOard Cp^Vajin~ C~~-r2CrlOri. ':her2rOr, 1:1 each r"~0;:.`:~lrg
area, a 5 board pGSlti0:liT!g pOSj.tiOn a~ w:'1_Ch t'':2 board 1S
pCSltlG'_T:ed, ' ~ r ~ r i F .. i ' Ca~i G2 arDiw_arlll deL2_I:1~:'_2d
based on 1:':LVr:"3c.10?: SllCh as i -a r' v a ~' ~^ i -~ i i r L 1, the
s_~ o.. th.. bo~rd, dlstrlflu.. o.. of pos_t_o._s a_ w..lch co~rpone:::s
are r~.GU-!te~d, c.=stribution of positio:~s at w~.icz cG:rpo:~e^~s are
sucked fre:.l the component feed a^it and ~:eid, IO and so forth. Fl:r
t:~er~~.o;e, w'r_e^ component mour.tirg in the first board
ccnveyi:~g/holding device and component mounting in the second board
conv2yirg/holding device areperformedsimultaneously, themeu::tingoperations
Can beperforrled15 more efficie.^.tly a:~dt:~us the:noun tirg tlI:,e Can
beiTp=ov2d. Fur ther:.".Ore, wzen board co:~veyance f=om the 1 loader to
the f'_rst board conveyir.g/holding device, board conveyance from the first
board conveyi^g/holding device to the secor_d board corveyir_g/hol ding
device, and board 20 conveyance from the second board conveyir.g/hold_ng
device to the u..^.loader are performed simultaneously, the board
CO:IVej%l::g operatio:.s car be performed more effic=e:~t' y a-~d thus the
meu::ti r_g ti:r:e car. be impro;rad. ccerding to another aspect of the
preSe.^.t 25 invention, the two plate-like r~.ember conveying/holding  



16 January 2003 G ,] de'F=C,aS t^at iS ~`. 2 1.r5= ~~at~-i :.ke ^'2:nber i
i _ . CO__^_Ve j~'l::g/ ho-di.:'=g dC V =Ce aTW : th a Se.:Ci.d p_a t?- ~ 1
k2 ::~':: 2a cowe~;i::g/i:oldi::g device a=a disposed Gdjace.^.t to each v
ther c::':d a .r.l ~e-1=~ :^,~-,%,c.`. t'J he cy',~r~ crr era t'n a a ~ w ~
.. 5 prescribed work is carried in or eu~ at the plate-like ember con
veying positi or. in the wore: device. Af te= t::e D1 ate-liks me::.',:,er
is carried in, the devices hold the plate-like _ne:~.bers a:~d dove cc
their respecti v2 work rosi Lions so that they ca.^. _=:deperde.^.tly
pe=for^~ tre 10 ' prescribed work. T~.erefore, the plate-like members can
be carried ~. n and out at t he plate-like :~:e.~.ber corweying positions,
while the work for the plate-like me:^:cers can be perLOru!ed at t^:e work
positions. That is, respective operations can be performed at optimal
posi~ions. 15 Thereore, work efficiency of each operation can be improved
and the=a is no portio^ w?~ici: is used only for plate-like member
conveying operation and cannot be used =or work operations. Trus, whole the
ir.stallatic.^. arsa of the work device car. be effectively utilized. 20
Althougz the present inver.tioTL has bsen fully described in con^ection
with the preferred embodiments thereof W~ti1 r2yer2nCe t0 t.^2
aCCOriI'_'Ja:?Vlr.g dr'uT.v'-n C~S, i~ 1.S t0 b2 noted that VariOuS Changes
and :.".Odi~lCatlOns are `'^ ` Such changes and apparent to those skilled
in ~..2 arm. 25 :nodifica`.ions aye to be understood as included within the
16 January 2003 95 scope of t^~ present ir_ver.t~or. as de~ined by the
ar~ce~~ded clams f~nless t'.^.ey depart thereirc^:.   16 January 2003 90 T
cue. T ~~! C-< .... _5 t~r_ d2v_c2 ~C= C:J: Va~lj.ng a^:~ :iC_ding a
~.n.~GV`.e-_1:r2 



1?leL"~Jr, CG:1~r151ng: a first rai 1-'-? re holding .^.a~:,er (2i 1 and a
5 second rai?-like holdi^g r.^.embe= (22), each including a conveying
meitL'Oer ( 'rJOU) ~O= COnT,7eylng t:?e p' ate-like .i,e:'.L~J2y (2) So
that tce plate-li~:e me:^,ber Can. be Carried in a:~d Out dnd n2_d; a ball
screw shaft (35) ln1:11C!1 is disposed to ZO . extend in a direction
perpendicular to a longitudinal directi or. of the first rail-1i ke hold'
ng me::ioer and the second rail-1 ike holdi.^.g me:r.ber and r~~ov2s tre
second raillike hold;r_g me:^.ber or roves the rirst rail-l i':e hol ding
member a:.d seco::d rai 1 -1 ike hold=r_g Ter~,ber i n paral 1e1; I5 a
rotat=on drive unit (40) which drives rotation of the ball scre~~r shaf~; a
first ru~ !27) whicr_ is attached rotatably rel ativa to the first =ail -li
ke hold'_rg member and sc~ewthreadad wit?: the scre:s chart; 20 a second
nut (~8) w:~ich is fixedly at~acred to the sscond rail-'ike hold_ng me:aber
and screw-threaded with the sciew shaft; and a salectlve lock mecha^is:~
(70) wcich can alternatively select a^ operation of engaging w_th the 25
first r:ut of the first rail-like hold=rg me_nbe= to stop   16 January 2003
=otatior: of the 'irs~ .^.;~_ and a.: ope_-__on o. re' easing t :~e
a^~a~~':c:':t W=t~ t2 ~i=st : L:t Ct the _~?"S~_ =ail-like L:Old_:'!g
a'.e:~.Q2~ t0 a'_~O'rJ Lhe first nL:t t0 rOtaL2 relati ~eiji t0 L1"'.2
first _,~il-like f'_Old1^h i;teTmb2r, S wherein after the S2~eCtiV2 IOCk
mecha^iS.^,? releas2s t:'!e e~ gag~L".e:lt Wit:: the first n'";t Of the
I_~St rail-' ike ~_oldirig me.-aber to allow the fiist nut to rotate rel
ati very t0 the fiirst rail-~ 1k2 hOldl.ng :;".2~'~.ber, Gil~ y tf:e ~., ,
a ; ., r ~ i ., ," . S2C0.^.d rall-;lne i_O_u_:'_g ~~.e.~mey 1S :,lv V 2.'~
b'y' ~v t3 L i.g ~.i.c 10 screw sraft, and a position of the second
rail-like holding me:~be= relative to to f i =st rail -like hol di ng
member is Changed, 'vJ~'Ille, after v'le Sel eCtiv2 lOCk .T"2Chan isT1 Zs
engaged Wi th the first nut of t~.e ~'i rst rail-lire holding member, the
first rail-like holding ~rember and the second 15 rail-like holding me.;
ioer are ~.r.tegrally moved in parallel by rotating the screw shaft. 



2. ~ d2~rice fcr conveying and holding a plate-like member according to
Claim 1, wherein the rotation drive unit is or.e motor for 4riving forward
ar_d reverse rotation 20 of the screw shaft. 3. A dev'_ce for conveying
ar:d holding a plate-like me:."..ber aCCOrdl__^.g t0 C~ a?:1 ~., Wherei i
the SeCOnd ni.it (a8~ screw-threaded wit h the screw s'.:aft is ::ot
attach4d =fixedly to th a second =ai' -' i ke holdi ng r~.em~ber, but
attached 25 rotatably re'_ative to the second rail-1 i ke i:oldir.g me.;
~er,   76 January 2003 9~ Whlle -t^e s?~.2~^.t_Ga I,OCr '.0..__;.5i1. (7~~;
C3_^. S2' eCt dl teri:at'_vel ;i 3_^_ OD=~__.,_. O= 2~ga'~~i:g Wig ~~e
S2CO::C. .^.Lt Of the SeCOnd Z'd~=-' ~:Ce .^.O1 d~I':g :Ce:"~,^,e~ t0 stOT~
~Otat'_O:1 Of the second nit G'-' c:': O~r2rai.:.0:': O. '_'2~eaSj_^g
e::gage:TLQ:lt Wi th 5 the second r_ut o. the seco::d ;ail-like holdi rg
r.:e^~ber to allow the second ~ut to rctate; Gnd the selecti ve lock
mec'_^.anis:~ re.eases the engage:r,ent with the _irs` n~:t c. tha first
rail-1=ke ,. _ fa0lding me_;:.02r t0 al~.C`Ji`i l_. a fl~.Sv. r;.t tO rWC~.
rela~l~'G''l~,i 10 . to tae first rail-like holding meT,ber and the.^.
rotates the screw sha=t to rove only; the seco:ad ra_1-like holdir:g member
relati vely to the fi =st rail-like holdi r_g :~e:^~er, or the selective
lock ~rec::anisra rel eases the engage:~ent with the seco.^.d nut of the
second rail-li ke molding ~:e_~~er to I5 allow the second nut to rotate rel
ati vel;r to t::e second rail-1 ike hol ding :~.e:^ioer and then rotates
the screw shaft to move only the first rail-like holding me:^:oer
relatively to the second rail-like holding :ne^.ber so t!~at a gap distance
between the first rail-like holding ~:ex~ber and the 20 second rail-like
holding member is changed, w'.;ile the selective lock r~~achanism engages
with the first nut of the first rai 1-like rolding :~,erioeY ar_d the
SeCJnd nut of the 



second rail-1 ike hol di r:g T~ember and then, ro ~ates tze screw shaft so
gnat the first rail-Ii ke holdin g r~ert:^..er and the 25 second ra?1-like
holding Te~er are integrally moved in   16 January 2003 parallel. :=
d2TIiCe fCr C:_^.'v2~il::g dnd !:C~d?:'_g a pl3~e-~ 1):~ member acccrdi:.g
to an_r on a cf C_ai~a ' to 3, fur t~.er comprising a 1 ir.ear g~.~ide
m~ecrar.=s.:~ (23, 24,. 251 , w:~icn is 5 disposed to extend ir. parallel
t0 t.12 screw sraft in a direction perpendicular ~o an axial direction of
each of the rail-like holding membzrs and guides parallel move:~ent i oa
the two rail-like holding members. 5. ~ device for conveying and holding a
plate-like 10 member according to any one of C1 arms 1 to 3, wherein the
selective l OCk :,LeChani Sm, engages with the first r.ut of the first
rail-like holding member to rotate the screw s~^aft and then t:ne first
rail-Like holding r!e:nber and the second rail-like holding member are
integrally moved in parallel IS so that. f~ rst, the first rail-1 ike
holding . e:;ioer is positioned at a reference position and then the
selective 1 ock mechanism releases t:~e enaage^~ent with the first nut of
the first rail-ii~:a holding :ember to allow the first n '- r r r a 1 ~ T t
a i 1 -' i ~ i u_ to _o_ate `_at_~ely to h,. f_rst rai_ _ ke _hol~ ng 20
member and t'.:en rotates the Screw shaft so that only the second rail-like
holding member is roved and a position of the second rai 1 -like hoidi ng
me:,ber relative to the first rail-like holdingme:rber atthe re=erence
position ischangedto adjustthe gapbetweer. the first rail-Like25
holdingmember andthe secondrail-like holding Tember, and   16 January 2003
i00 t'. e::, t::e se~.ect_v2 _eck mechanis:~ engages with ~'.^.e f-rst
r_u'~ o. t_:e first rail -1_::e hol di.^.g :^e'_:'.ber and r the:: rOtateS
tr2 SC~ew S^a:.L SO that tj"1e fi rSt ra? 1-~ 7.ite ~Oi~.7.:1Q ~'.e:i.~2=
a::d the seCOnd r~ll-~lie ~':OldlT.l~ T.:12-^.ber are 5 ~.r.teg=ally moved
in par all el w:~il a the adjusted gap is r~ 



."V1.__3-..ed. o', z device ~or conveying and holding a plate-like me::.ber
according to any one of Claims 1 to 3, fu. ther co~prising a stopper (32)
~,~;hich is brought into contact 10 . w=t~: tce plate-like member to posi
t_on and hol d the platelike me:rber at the prescribed positi on when tze
pl ate-like member is conveyed between the first rail-like holding member
and tr.e second rail-11r:2 h01ding member by the conveying member. 15 7. A
com~por.ent :counting apparatus equipped with a device for conve_Wrg an d
holding a plate-like member, 1 wc~erein the plate-like me.^,iber is a board
onto which components are to be mounted, two of the devices fog C0:lVeyiTg
and holding a plate-like member according to any 20 one of Clai.s 1 to 3
are used as board conveying/holding deices .or conveying and holding the
board in the component r~ounti.^.g apparatus for mounting the comporsnts
onto the board, a co~:poner_t mounting work area (?00) in the component
mounting apparatus, in whicz t~.e components are 25 mounted, is divided
into a first mounting a=ea (201 ) and a   16 January 2003 second moans-::g
area (2C2) a'_ony t'_he beard cor.ve~Wng d;=ection, one ef to dev=ces yon
co~:v'y,=ng and oldir_g a pl ate-like ~rrt~?m'r~er 1S L:Sed aS a ~ir5~.
board conve,ring/halding device in Li'le f~.rst ~~oun tina area ar_d tre 5
other device for conveying/holdi:lg a plate-like mem~e= is used as a second
board conveying and holding device in the second :~~o~snting area, and
eac:, board conveying/holding device i S ~_':depeLlde.^.t~ y drlVe:: 1:1
e'~.C~'1 ^;OL:ntlng area. 8. ~ COmpOnEnt mounting appa=atus equipeed with a
10 device for conveying and hcld~,rg a plate-like r:ember according to
Claim 7, wherein a first component mounting position o the first board
convey-ng/holdirg device in the first :ou:lting a=ea ar_d a seccnd
component moun sing position of the secon d board conveyir.g/holding devi
ce ir_ 15 the second mounting area are disposed in zigzag so as to be
diagonally opposed to eac~: other. 9. A component mounting apparatus
equipped with a device for conveying and holding a plate-like me:rber
according to Claim 8, Wherein a first component feed unit 20 (SA, 8B) fen
feeding the compone.^.ts to be mounted onto t112 board at an end edge
portion in the first mounting area on all OppOSite side o. the second
mou^t=ng area, and a first component recognition. unit (9) is disposed in
the vicinity of the first camporent feed uni t, and 



25 a second component feed u::it (18A, 18~) for   16 January 2003 '_0?
feeding t:la comp orients ~e be m~ou::ted onto the '^oard at an end edge
por tlOn ir. i.h 2 Se:.Ond i Ou_n =1^g area O:': do OOpOSI t2 s:.de of th a
first mou.^.'~ing a=ea, and a second componan~ =eC0'"'":i_'_On yni t l1 G~
i c r~i ~-,ngar,~ i n ~?=a ~r~rr; ni Ltd pT _ra -r - - ----  SeCOnd
COmpOnent feed unit. 10 . 3 COIPpOraen t moT~nting apparatus equipped with
a device for conveying and holding a plate-like member according to Claim
9, wherein the first component feed unit, the first COI:;pOT_':e-'lt
_ecogn=Lion unit, the seco.^.d com~por.ent 10 feed unit, and the second
component yecogr.itio.^. unit are disposed substantially
point-sy::u-netricall y with respect to a center of the whole co^;ponent
mounting work area cosbining the first mounting area ar_d the second
mounting area. 15 11. ~ component mountir_g acparatus equipped with a
deviC2 for conveying and holding a plate-like member according to Claim 9,
wherein the first component mounting position of the first board
cor~veying/holdi:~g device in the first mounting area is deter:^ined i^
corlsideratior~ to a 20 distance between the first component feed unit and
t~:e first component recognition unit, w:!ile the second compor:ent
mounting posit=en of the seccn d board conveyirg/holding device in the
second mounting area is deter^~yned in consideration to a distance between
the 25 second component feed unit and tre second component   16 January
2003 '_~~3 L ~eCOg.=W._on 1:::1t. 



I2. ~ c~ompower_t :,counting apparatus eq~~ipped wit'.^. a devi ce for
corvc~fi:~g and hol ding a plate-,ike member ar_rnrdinc7 tn CJL~im ~;
W'lereln t~a_ f7.rSt CO~nOrien` fePC~ !lri7.t 5 and the SeCO:!d
CCI^.p0?'le:lt Teed unlt are COmpOnent fend u:litS 'or housing taping
componer_ts to be mounted onto the board, which are the components roused
and held in a tape. i I3. ~. cor~~oor.ent mounting dsvice equipped with
adevice TorCO:':Vey1^gand hol ding aplate-l ike member10 according toClaim
7,wherein the firstcomponent mour_ting position ef the first board
corveying/holding device i^ the first mounting area ar~d the second
componerLt mounting position. of the second board cozveying/holding device
in the second mounti=~g area are disposed in zigzag so as to be 15
diagonally opposed to each other, a tray-type component feed unit (8C) in
wh;ch the components to be mounted onto the board are housed on a tray, is
disposed at a position other than t'.^.e fi=st component mounting pcsition
in the ffirst mounting area, and a:~othen tray-type component feed 20 unit
(13C) in whic?^. the compone:~ts to be mou.^.ted onto tile board are housed
on a tray, is disposed at the second cemponen t :,^.oun ti ng pos i ticn in
tre second mounting area . i4. ~ compo^ent mounting appa=atus equipped with
a device for conve~~irg and holding a plate-1_ke member 25 according to
Claim 7, wherein, when. t:ze board is conveyed   16 January 2003 10~
'ceL:~een c'_^.e =~ rs t ra;_ ' ~. ~:2 ~:o? d' _^_g ^e:aber a::d to seco::d
=ai' '_ike ho'_di^g :^2:~~ar b,~ t::e ccn.~reyj~ ng ;e~^.ber, each boa=d
con Ve;Jlr_g/i:o'_d=:.g device further compri ses a stopper l3~ 1 which is
brooch t ir_to contact wi th the boa=d a::d 5 positions ar_d holds the
boa=d i n a vicinity of a ce:~ter of tb.e who~e CO:"p0:-ent Tov:~ting work
area combining t'.^.e first mounting area and t~^.s s2ccnd mounting area. 



15. co^~nor_er_t :~our.ting apparatus equipped with a device for con veyi
ng/holdirg a plate-like me~JJer according 10~ to Claim 7, wherein, whey.
the first board conveying/holding device and the secor_d board
conveying/holdi.^.g device are posi tioned adjacen ~ to eac~: otrer in one
line, the board can be conveyed fro:^ the first board conveying/holding
device toware~s the second board conve_~ing/holding device. 15 16. R
component mounting apparatus equipped with a device for conveying and
holdi.^,g a plate-like member according to Clai:n 7, further co;nprising a
loader (1 ) for carrying the board into each board conveying/holding device
and an unloader (11) yor carrying the board out from each 20 board
cvnveying/holding device, wherein the first board conveying/holding device
and the second board cor:veying/holding device can '_ndependently perform
carrying-ir_ of the boa=d from the ~.03de~ and ca=rying-out the board to
the unloader, respectively. 25 17. ~ method for conveying and holding a
plate-like   16 January 2003 1 ~I J membe_, N..ere_n, w..e._ a " s,._ ~r
sna=~) (3~) dispcs2~. to exte:~d i:: a di ==cc=or. perpe.^.d=c~alar to a
.o^g:.tudinal direction. of a frs~ ray I-1_'.:e ;^.olding :n2maer and a
seco:~d r311-1 1k2 hGlding ^a:~.bar rotates in ~ p=ate- 1 ike r.:ember 5
conveyi ng/holdirg device (3, 13) egu~.pp2d wlth tre first rail-1 ike
holding mercer (21 ) and the seco::d rail-like holding rleT,ber (22 ) ,
w^:i c:~ can carry i:: and out and hold a ' pl ate-1=ke me.;~ber (2) ,
rotati or. of a nut (27, 48) which is screw-_. ea~. ~...... ~ ~`.. `~r ~'ed
to `^~ b~Il s-Y~w shaft and attached to each IO of the first rail-like
hclding me_nber and the second rail like holding me:~.ber is regt:lated so
that the first raillike hol di r_g mer~:oer and t:^.e second rail-like
holding r~~e.~er are integrally noved in parallel to convey the plate-like
member, and IS regulati on of rotation of t~^.a nut of eitr.er one
rail-like holding me:rber o~ the first rail-like holding member and the
seco:~d rail-like holding me.:;ber is released so that the nut is rotated
together with the ball screw shaft upon rotation of the ball screw shaft,
movement of 20 the one rail-like holding member is regulated and the ether
rail-like holding member of the first rail-like hold~.rg member and the
second rail-like holding member, of which rotation of the nut is regulated,
is roved during rotaticn of the ball screw shaft SO thdt only the other
rail-like 25 holding :~en^,ber is moved in parallel with respect to the
or:e  



16 January 2003 i05 rail-li l:e hold'_ng member to act :at a gap bet~ee:,
the fi=sr rGil-live holding memoer and ~h a second rai=-like holding member
. ~T~~t'~e~?"'~y?, ~ . ~GTIiv~r ", n ,  r, t '. r n n r, m .-v n n o ~~'_
~f~~ .~-~-~ 5 carryir_g in a board from a loader to a f ist
conyeying/holding device by the loader and the/ first conveying/holding
device; moving the first board co.^.veying/r idi^g dev?ce holding the
carried-in beard ~o a side of ~~e compon.e:^_t feed 10 un? t; mounting
co:rponents in the ne component feed unit onto the board held by the fir s
~ boar conveyi ng/holding device; carrying the boar ' from the first board
conveying/holding device to secer_d board conveying/holding 15 device by
the first conve~.yir_g/hold_ng device and the second board conveying/holdir
/device; moving t a second board conveying/holding device holding the
carr.~ed-ir_ board to a side of the Other component feed unit; ?0 ounting
components in the other comper_ent feed unit onto t a board held by the
second board conveying/holding device; and carryi.^.g the beard i=om t he
second board conveyir:g/holding device Lo an unloader by the second board
16 January 2003 iCi ~_ ~. a ~ :. .~ a = _ . .~. t ~o-nen-t s-- a~c-ear ~1
n-g -t o--E ~ err/ .8, when ein the componer:t mount i ::g in the f'_ rs t
boaxd conveying/holding device and the component moun _i ng .rr the second
board conve,nirg/holding device are simul t~reo~,~sly 5 aerformed. 20
(~-nended) . A method for mounting components according to Claim 18,
wherein, while the board conveyance from the ? oader to the first board
conveying/helding device, the board conveyance from the first board
conveying/holding cevice to the 10 second board conveying/holding dev i
ce,,~and the board conveyance from the second board conveying/holding
device to tr~e unloader i, are performed or. a board conveyance path in one
line, and the o^e component feed unit and the other component feed unit are
~, _ opposed to each other in~,a direction perpendicular to an I5
er_tending direction of, the board conveyance path, the co:rponents are
mounted on a half area of the board on a side 



of the one co:nt~onent feed unit in the first board conveying/:~oldiyfg
device and the components are mounted on a 20 half area of~,~he board on a
side of the other co:;ponent feed unit in t;~second board conveying/holding
device. i 21 . /j, A method for mountir_g cempor:ents according to Claim
18, wherein the board conveyance from the loader to the First board
sveying/holding device, tre board con`eyance from tre first board
conveying/hclding device to the second board cor_veyng/holding 25   16
January 2003 oa a : ,, _ _ - - -, per f o rr~ed . ^_2 (Py a nded) . A wo=
~: device fo= a plate-like ,~e.ember, CO.T~priSl:'lg: 5 a first pl ate-like
member conveying/hoiding device (3) which can carry in and o::t a
plate-liF.:e Member (2) at a plate-like member conveying positio:: and hoYd
the carried-in ) plate-like me:~.be=; a second plate-like member
ce~~T~ey:..^.g/holding device 10 (13) which car. be adjacent to the first
plate-like member conveying/holding device at ~he plate--ike member
conveying position, carry in t!:e plate-~Zke :~e~rber (2) by the first
plate-like menber corveying/~:zoldir_g device via the first 



pl ate-like me:~er corveyirg/=loldlng de~-i ce, hold the p? ate`,. 15 like
member carried i~ by the =first plate-like member i conveyi:.g/hold=ng
device, and carry ouc the held plate-li~:e member at the plat2~'-ike
me.:ber co::vey_ng posi ti on; %. a firs t.~movi ng device ( 35, 27, ^ 0,
98, 70 ) for moving the first plate-1 ike me:;ber conve_~ing/holding device
in a 20 direction c~o~ssi ng ~r~e pl ate-'_ike me.-lber con~=eyi.ng di
rectior. ;, between ~i~e plate-like me:^be= conveying position and a First
i work position at which a prescribed ~:or: is performed for the plat-lire
mer~.ber :eld by the __rs c plate-1 ike me.^.wer c~nveying/hol d'_ng dwi
ce; a::d 25   16 January 2003 i09 5 10 15 20 direct=en crcssir:g the
pla'~e-like t:e:-.wer cc.^.;reyi~:g directia~: be ~rre2~~ t'.^_e plate-li
~:a mer^,ber conveying posi ti o=~ and a se-c nd ;; work nosit_on at which
a prescribed worn is perforTed,for the pl ate-l ike member held by the
second pl ate_1 i ~y me:~.ber co^veying/holding device, ,/ wherein the pl
ate-1 ike member is carded in and held by the first plate-like :,ier~ber
conveyi~.~/holdi ng devi ce positioned at the plate-like member
corvev.i~ng/holdi :gig position by the first plate-li ~:e me~^~ber con
veyirig/holding device, the the si rst work position by t:~e ~~rst movir_g
device, and the prescribed work is performed fcy~ t~~e plate-like member
held by the first plate-li}:e me!nbe~ ~onveyi:~g/holding device, first d
ate-like mem~er conveying/h,~lding device is moved to the
plate-'_ike~fne:nber held by the yirst plate-lil.:e member
conveying/hold~~g device is carried in rom the first plate-like me~-~ber
cg^:veyi ng/rolding device posy ti oned at the 



plate-like membelT conveying/holding position to the second plate-li~:e mem
e. conveying/holding device posit_oned at a pos=tion a jacent to the =first
plate-like me:^,ber convey'_:~glholdi:~g device by the first plate-li ke
member corvev~h.g/holding device and the second plate-like member ccrz;
~ying/holding device and held by the second plate-like :ber con veyi
ng/holding devi ce, the second date-' ike me:lber 25 ~/1TT!~j~~ ,.,.y ~
h,.l ,-1r"t ri~e~.~~~~~,-.v ,.,a . _ y   16 January 2003 1l0 .b.y.-t h a s
a a a ~ d-~ asp = t t g d a t~i a e-, a ~ d--t ~ - ~o-r esEr~2d.-__.~
pe=formed to ~~a plate-li~:e meriber held by t:^.e seco:~d plat-liys
me~-nber corwey_ng/holdi ng device, and the plate-lika member hel d by the
second pl a,~e-like 5 :,aer"ber cor~;rey_ng/hol di:.g device is car ried
out ==om,t`he second plate-like me::~er cor_veying/holding device at t'~;k
plate-like member conveying/holdi::g positio:~ by the seG~:~d plate-like
member conveying/holding device. 23 . A work device for a plate-like me. 2r
according to Clai m 10 22, wherein a work area of the wor:: dev;rce ~s
divided into two, a first work area i201) and a second work area (202) ,
assuming the pl ate-like me_:,ber conveying direct~on at the pl ate-like
~r:ember conveying positio:~ as a border, during a work for th~plate-like
me:-~ber, t .e first ^~oving 15 20 



25 device movesthefirst plat li~:e me:~,berconveying/holding deviceto the
firstwork posi~on in the =firstwork area in whic7 the prescri bed work is
pe~,~ormed for the plate-like me:^:oer held by the Ti rst plate-like : ;e
,ber conveying/ho 1 di ng devi ce, wh ~ 1 a tha secor_d moving device ~:~o
es the second pl ate-like member co:.veying/holding devi ce to the ~ecor_d
work position i n the second wor;: area i n w:~ich the nrescraCbed work iS
TJ2rformed for the plate-lit:e mel-nbex held by the ,s'econd plate-like
member co-:veying/holding device. 2~ . j A work device for a pl ate-li~;e
member acco=di ng to Claim 2 ;for 23, whe=ein the plate-? i ~:e me.~ber is
a board o..^.to w ich ^-ri''lc~~S $re- ~A- f"'^
T~i.~.1-.+-a~~?-~-w4~i4-E~~~~-~E--Z6~~- .7a~tEl~F'_-~-~t.h-~   16 January
2003 F i. , . _ .. .. _ . ... ~ . ,.. _ "" ~ .. _. . ~.. .. - ~ ... . ~ . .
... . y r 'or mounting the cc:^po^er is o n:.o t:.e bcaid and the firs c
and seco~id plate-li}:e .,~er,~.ber conveyi^g/hol^ir~g devi;:es are first
and s~cor~d board conveying/holdi^g deViCe; Gnu 5 a co:~.po:^_ent :aou:aing
wo=~: area (200) in t::e- component mounting apparatus, in whi c^ t he
co:~po:~ents aye mounted, is d'_v=ded into a firs;. mounting area (201)
a:~d a second mouri~ing area (202) along a board conveying direction, the
first,~oard con v eying/ hol di ng de vice ca.^. be mo v ed to a f i rs t
component mount'_ng ,, 10 positio:~ as the first worf, positio_~.~ .n the,
first mounting area by the first moving device, whi le the secard board
conveying/hel ding device can be moved to a second co:^_o~nent mou.~'~ing
position as the second worm position in the second mounting area by the
second moving device, and the components are independently mounted onto 15
a board held by each board conveying/holding device in each mounting area.
) 25 (P..-nended) . P: worx: device for a plate-like member acco=ding to
Claim 24, wherein a first co;ponent feed unit (SA, SB) for feeding the
components to be mour.~ed onto the board is disposed 20 at an end edge
pcr~ion in the fi=st mounting area Or~ an opposite 



side of the second moun tirg area, a f i rst co~^ponent reCOCJ''~'_tion
unit (9) is disposed in a vicir.i=y o. the -first ccmpor_ent feed unit and
or~ a side of the first wor k position, and the week device further
co^:prises a wor~:ing head (4) which ca:' move i:~ the first 25 -~.~,
ot~~~a-i ng a= ea-, -i:01 ds t~:e cefipon enr s frog sae ~
xr-st--eompor,er~ t   16 January 2003 i;~ ._ .. . ~_ __ . ..~__.. ... _. _
. 1 b-e.first beard COr~Veying/ho?dir.g device pos'_tioned at the first
cc:~pc:~e^~t mounti__^.g pesi ti on after the components are recog:ii zed
by the first component recognition unit, and 5 a second compone:a feed unit
(18A, 1R5) for fee~u'ng the comnonen is to be mounted onto the board is
disposed at an end edge porticn i:~ the secondmcunting area on a:~ opposite
side of the first mounting area, a second component recognitio^ unit (19)
is disposed in a vicinity of the second component feed uni t 10 and on a
side of the second wore: position, and zhe work device further comprises a
working head (14) which can move in the second mounting area, 'olds the
components =rom the second component feed unit, and mounts the components
onto the board held by the secor_d board conveying/hold=ng device
positioned 15 at the second component mounting position after the
components are recognised by Lhe secor_d component recognition unit. t 26
(A.-ne:~ded) . A work method for a plate-like member, comprising: while a
first plate-like member co:weying/ho'_ding 20 device ( 3 ) which can carry
in and out and hold a plate-like member (2), and a second plate-like member
conveyir_g/holding device (13) which car. carry in and out and hold a pl
ate-' ike member (2)~ are positioned adjacent to each other a~ a plate-li~;
e member conveying position, carry_ng the pl ate-1 ike member into 2 5
--Vie- f i r st-__v i-a-t-a--1-i k-e-member conve y i ng! ho'._d-i
n.g--de~F i ce r,~,T th o._   16 January 2003 ~~3 f i ~ ~ ~p * a c a~
_~~m.~~ e=za ~ ~.aTi*~ ^.g d A mic a ,c a r r ,,,ci ~ g ;and hold=::gshe
ca;=ied-i:: p_ate-'_i=a memberbyt'.^.e secor:dplate-like::ember
ccr:vev^g/hOldir:g dsvicev=athe firstplate-life~:e:rber
convey_..^.g/^olding devicebythe first 5 pl ate-like m:T:r~e= conveying/hol
ding dsvice, and carrying ir. an d holding a subsecuent pl ate-like
me:r~be= by the first plate-like 



member conve_ring/hcding device by the first plate-like member
conveying/holding device; moving the first plate-like member 10
conveying/:~olding a=Ji ce f=om the pl aye-like member conaeying position
to a firs;. wc~k position in a direction crossing a plate-like r.e.;,ber
cc..^.veyin 7 di=ection, and movi ng the second plate-1 i ke member
cc~:veyi rg/hoiding d=vice from the plate-like member conveying position to
a second work position in a 15 direction crossing =he pl ate-like member
conveyir_g directi on; performing a prescribed work for the plate-like
member held by the first p'_ate-like r,~ember conveying!holding device at
the f ~ rs t c:or : pos i tion, and performing a presc~ ibed work for the
plate-_ike me_:.ber hel d by the second plate-like 20 member conve;
ring/he'_d'_:~g device at the second work position; moving the firsT pl
ate-lire member conveying/'. 0 1 di n g device ~-om t he first work posi ti
on to the plat=like r.:e:~ber cenveyi=:g posits on i:~ a direction.
crossing to/the plate-like me:-.be= conveying direction, w::~ile movi:~g
the 2 5 ~~. a ,-. ,z., .a .. , Q~~.` ..~ e~ ~~~' cr ca ~lo~A ~; ~ i m ~ ~
~'3 a ~ ~~~1 ^2--F r oI~l- -t-F'r2    16 January 2003 pos_ti on i^ a
d'_rection crossi::g to t a pl a=2-like member CO::Veylng direction ; end
while the fir s t pla te-1 i l:e me:rioer cor.~ ey i ng/hol di ng 5 device
and the second plate-li~:e r;.ember cor_eyi ng/holding device are
positioned adjacent to each other at the plate-1 ire IC~eITtber cor_veying
posi tion, carey=ng out the pl ate-1~ ke member held by the second plate-li
ke me:~:ber con veyi ng/hol ding device fro:.i the second plate-like member
conveying/hoidir_g device by 



10 the second plate-like me~~,5er cor:veying/holding device, while carrying
out the plate-like member held by the first platelike member
cor_veying/holdi:~g device rrom the fi rst pl ate-like me.^,iner
conveying/holding device to the second plate-like member
conveying/holdi.^.g device by t::e first plate-like me^Zber 15
conveying/holding device and t::e second pla~s-like member
conveying/holding device. 27. A work method for a plate-like member accord'
ng to Claim 26, wherein, when a work area of the word; device is divided
into two, a first work area (201) a:~d a second work area (202)
assu.-:~,ing 20 the plate-like member conveyi.^.g di section ~t the
plate-lik:eme:nber conveying position as a border a:~d the plate-lire
me~rber cor_veying/holding devices are mop-e: to the work positions; the
first plate-li~:e meT,ber conve,,ring/holding device is moved to the first
work position _n the ri rst wor:: a=ea, in which -wed:-- is -pe~-x.~,~.e~
f~~ tire p1 ata-l;-~;e--, raQmber ~:e~~ 2 S ewer-ib~ _ _~~ _ _ _.   16
January 2003 i15 ntW-hue, r y. 1 -l : ...~,.. .r /1,.-.l ~: .,m'..-.v'
e_,liti rmr-:~~ yvT CYT= ~ S'r '~~.~ ~ - . ... . ~ ~ a ~. .~ ~ . second
p'_a te-l i ke Ter;~er convey'_::g/he 1 ding dev'_ce is :~~ov ed to the
second wo=r pcsi t_o~ in the secor:d word: area, in which t'~e prescribed
work i5 performed fcr the plate-like rm~be~ held by the 5 second prate-like
member cenveying/hold'_ng device. 28 . work method for a plate-like
me~r~oer according to Claim 26 or 27, w herein, when the pl ate-like member
is a board onto which cer~,pcnents are to be moue ted, the word: device for
per formi:~g the work for the plate-like member is a component ^:~our_ti:~g
appGratus 10 for mounti:~g the components onto the board, t'~e first and
second 



plate-li ke member cenveying/holding devices are first and second board
conveyi ng/hol ding devices, and a component mounting work area (200) in
tha component mounting apparatus, in which co::por.en=s are mounted is
divided ir_to a first mounting area (201 ) and a second 15 mounting area
(202) along a board conveying d_rection; the first board corweying/holding
device can be moved ' to a first component mounting positio.^. as the f_rst
work position in the first mounting area, while the second board
conveyir:g/holding device can be moved to a second component 20 mounting
position as the second work position in the secondmour:ting area by the
second roving devi ce, and cor~poner.is are independently mounted o:~to a
board held by each board conveyi ng/hol ding device in each mounting area.
29 (P.mended) . work method for a plate-li l:e member according 2 5 ~ + ,
!"~ ~ ~ =,, ~ ~ r-43r~-e-~' 2v F , ~ x~- ~e y-~-~&-CFE?EY ~k n t- ~ r g a r
~ ~ , r h a C O mp O: i 2~ ~S   16 January 2003 115/1 r8A 8B) installed '~
nd edce port;o o:' an erposite side a ~ a_`: e.. :~ _. o= the seco~:d
mour._'_ng a=ea ir_ the ~irs~ moen_ir.g area during the prescribed wor k
and, of ter the co.^.:ponents held by the 5 wcr ki r:g head are recogni=ed
by a f i rst ce~-,ponent r ecogni Lion ur.'_t (9) disposed = n a vicinity
o. the first component feed u:-iit and on a side of t::e f i rs t wcr k
position , the co: ~ponents held by the wo= king ?:ead ar a mou^ ted onto
the first board con veyir_g/ho~ ding device posits oned at t::e first
component 10 mounting pcsition, while independently fro: the above
cempor.ert holding, 



component recogr.i =ion, ar~a coMponent mounting, in the second mounting
area, the compo.^.ents a~e held by a working head (14) from a second
ccmpor.ent =eed unit (' 83, 18B) installed at an 15 end edge portion on ar.
oppasi to s'_de of the second r.^.ounting area i n the second rnourting
a=ea, and, after the components held by the working head are recognised by
second ce~~ponent recognition unit (19) disposed in a vi ci pity of the
second component feed unit and or. a side of the second work positi on, the
compor_ents 20 held by the worki::g head are :~our.ted onto the second
board conveying/holdirg dsvice posit=oned a~ the second component
mour_tlr..g position. 30 (New) . =. work m ethod 'oY a p'_ate-' i~_e member
according to C~alim :_'8, wherein the plate-like member is he'_d across
both the 2 5 i=xi-s~-a*~-s 2 G ~ ;a= ~=   16 January 2003 115/2
conveying/holding devices are SyJr~c hronousl y moved _:z parall el to
either o::e of the first moun~ing area (201) ar_d the second mounting area
(202) to mount the ccmponents. , 5 31 (New) . A method far mounting
co:~pcr~er.ts accordi.^.g to C'_. aim 18, wherein, while the board
co.^.veyance from the loader to the first board conveying/holding device,
the board conveyance from the first board conveying/holding device to the
second board conveyina/holdir_g device, and the board 'corveyar~ce frc:~
the 10 second boa=d conveying/rolding devi ce to the u:~loade: are 



performed on a board conveyance path in one line, the one component feed
unit and the other component feed unit are opposed to each other in a
direction perpendicular to an extending directior_ of the'board conveyance
path and each 15 component recognition unit (9, 19) is disposed in a
vicinity of each component feed unit on a side of the board co:wevance
path, the compor_ent mount ing o f the fir s t boar d conveying/holding
device is performed by holding the components from the or:e componer_t feed
unit, recognizing ~hert by the 20 component recognition unit disposed in
the vicinity of the one comporen~iyeed unit on the side of ~he board
conveyance path, and th . mounting them or_ a half area cn the side of the
one comp ner.t feed unit of the board held by t a fi rst board
cqfiveying/::ol di ng device in the first board corvey-ir.g/ho'd~r.g '7 'rJ
~' ~~2T--~ i s ~ E-6:~~v~e-r~t~y n.~f-~-tae-r~~-9~--.~:.".~   16 January
2003 1;5/3 ~. _ .. ~ .. _ _ _ _ _. . d _ _ ,,__ components f=om t:~e o ther
c~o:~ponen ~ feed unit, recogn~~~:~g.ti:eM by the compo::eTt recogni ~icr_
unit CISpCS2u.r~:~t'.^.e vicinity of the other compo nest Feed u:li t on
the..s~de of the board conveyance 5 path, and then :~our_tir~g t~.e:~to:: a
::alf area of th a board on the side of the otherc~o:npor_er.t feed ~:r:i t
of the board held by the second and conveying/holding device in the second
board 10 .A,U.A3fY.AL.A fY.A9.A%.AL.A[9.A.A%.An.An.A.AS.A.A@.AfE.A yY.A
E.Ay2.Afl.Ay2.A)2.Ay.Af.Af2.Ay.Ay.A.A3SY.Ay'.A&n.An.A.A%.A.A3S2.A%.AnL.A9L.
As%.A9.A&9.An9.Ay%.A.A.AL.A.A.A.A.A.A[.A.An.A.Any.Ay.A.An.A.A.A.A.A.A.A[.An
.A.A9.A.A.An&.A.A.A[.Ay.A&H9y.A9e.A9.An.Ay.An.A.Af[&.An&.A L.A
L?.AN`,.As(9e.A3a&.A (9R.A9?.AL?.A ;9,.Aa9.AN`.Aa&4.A
L.A3N&R.AN&e.ANR.A3(y.A(e.A;?.Al;?.A;e.A
N.A@f.AAL.A_.ALyL.AL.ASL.AY.A!9.Afu9.Ayyr.Ayf.Af9.A%T[gjm%Yaf@optu{|wrmhc^Y
]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]cTa]ca!{%Mde.1A*      G_M
}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!M 



Z [
CDNOcdw}}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!QdewAB%&5`ap}xsnid_Z]]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca!p$46qWoo!Swy}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!:]^
?!@!T!m!!!!!!""\"l"n""""""|wrmhc^Y]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca!"""""""""""""""
"######
#"###I#J#Q#W#X#####}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!#####$=$>$N$$9%<%>%u%%
[&z&&&&&&''R'''''t(((&)<)}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!<)=)|)})))))))))
@****+)+++++,;,u,,)-9-;
-~.....p0}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!p0w0x011g1h11111g2h2r22222233.33
334I4444451525|wrmhc^Y]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!25I5555566g6j6k6667g7h77777
77899999::3:4:::}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!:::l;n;
;;;;;;;;<<O=_=`=E>N>'?<?=?g?h?t?u???????,@}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
!,@-@1@2@[@x@y@@@"A)ALAMA\A]ApAqA~AAA<B=B\BlBnBBBBBBBBBB{vpke`ZU]caU]ca]caU
]ca]caU]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
c^a]ca]ca]ca]ca]ca!BBBBBBCCCC#DDDREEFxFFFGG"H2H5HAHSHfHqHHHHHH~ysnhc]Xke`ZU
]c]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]caU]ca]caU]ca]caU]ca
HIIIIII"I&I0I3I6I]JJJsK~KMMNNN&NNNNO!O.OfO^PgP}xsmhc^YTnhc]Xke`Z]ca]ca]ca]c
a]caV]ca]ca]ca]ca]caV]ca]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca UV]caV]ca]caU]ca
U]c^aU]ca
U]c^aU]ca]caU]cagP{PPPPkQ}RSSSSSSSSSSTT/TYTTtUvU-VeVVVWSWWWW|wrmhc^Yke`Z]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]caV]ca
UV]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca WAX}XX,YjYzY}YZF[W\\] ^
^#^^s_t_aa%c5c8c
dOh_hbhRiihjmmm{vqlgb]X]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]c
a]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!m)n\nnZpqqqerss
sVssss$ttquu"vVvwwlx|xxxxxgyyzz{vpkfa\W]c]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]caU]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!zz{A{G{{{||| }D}}~~~~+gz+;
>R|wrmhc^Y]c]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a!*^npE(u^r#?W|wrmhc^Y]c]]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca!2Y3sUdt=yE|,}xsnid_Z]c]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!,G~4DI^5xy1Z;
{vqlgb]X]c]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!Qad
w*@IJ}Mx{vqlfa\W]c]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]
ca]caU]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!UW>v'/=|wrmhc^Ylfa\W]c]]ca]ca]ca]ca]c
a]ca]ca]ca]ca]caV]ca]ca]ca]c^a]ca]ca]ca]caV]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca
U]ca]ca]ca]ca
aGwvRacghJg|wrmhc^Ylfa\W]c]]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]caV]ca]ca]ca]c^a
]ca]c^a]ca]ca]caU]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca gxz@gIK
03!cnszupkfa[lfa\W]c]]U]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]
c^a]ca]ca]ca]ca]c^a]ca
)+Vj.q#aqt%}xsnid_ZU]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]caU]c a]c 



aU]c a U]c
^a!#_UehUL^>z-SCSVM}xsnic^Y]]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!Mx!14t<KMn
JaECSV~ytoje`[V]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]c^a]ca]c
a]c^a]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca!Vrt(H~+;oq'*6;
F]h~ysnhc]Xje`[V]]]]ca]c^a]caU]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]c^a]ca 2CGLAM9n
03JLp.t'~ytoje`[V]]]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]c^a]ca!'bT]eg{~,25;
=HKUY]{upje_ZUje`[V]]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]c
a]c aU]c a]c aU]c a]c aU]c a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca ;GWZ
EUZ&'^Oytoje_ZU]]ca]ca]c^a]ca]ca]ca]ca]c^a]ca]ca]c^a]ca]ca]c^a]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca!OeA~.>AOQ8]0
[|wrmhc^Yje_ZU]]ca]ca]ca]ca]ca]ca]ca]ca]caU]c a]c aU]c a]c aU]c a]c aU]c
a]c aU]c a]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca 37:CE
#!"4""""#C####$>$$a%E&&>'ytoje`[V]]]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca!>'''((())))
)))))F*j+,-....H/J////0000L0|vqkd_YTje`[]ca]c^a]ca U]c ^aU]c a]c 



aU]c a]ca]c^a]ca]ca]ca]ca]ca]ca]ca]caU]c a]c aU]c a]c aU]c a]c aU]c a]c
aU]c a]ca]ca]ca]ca]ca]ca L0i0k000z1345 5#5555556666 6#6&626;
6]6`6d6f6k6m66}wrle_ZTkd_YTje`[U]ca]caU]ca U]c^aU]ca]caU]ca
UV]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca
]c^a]ca66667777C88l99995::::;>;S;Y;
;;;<4=Y>W?o??@@}xsnhc^Yje`[U]ca]ca]ca]caU]ca]ca]ca]caU]ca]caU]ca]caU]ca]ca]
caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca
@@HAAAAAAAABBB"BcBBBBBBCUCCCCDDEDEEEF8Fzupkfa\Wje`[U]]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]c^a]ca]ca]c^a]ca]ca]caV]ca
V]c^a]ca]c^a]ca]c^a]ca]caU]ca]ca]ca]ca 8FNFFFFFGGGQGRGGGGG;H.I0I;
I=IvIJJKLM(M+M:M<MMMM|wrmgb]Wje`[U]V]ca]ca]ca]c^a]ca]ca]ca]ca]ca]caV]ca]ca]
caU]c a]c aU]c a]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]c^a]ca]ca]ca
MNgNNN3O;
O_OmOO%P3PBPGPPQQQyRRSSFSGSISSSSS<TTrUtUUztoje`[VU]]ca]ca]ca]ca]ca]ca]c^a]c
a]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]caU]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca!ULVVkWWWXXXXXKYyYYYYhZjZZ%[[[Q\\\
]}]]^^^_S__|wrmhc^YU]]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!___(`-`aHaa|bbb#cccwdddde
4eAeBeee'feffMggggh-h^h~ytoje`[VU]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]
ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]caV]ca]ca]ca]c^a!^hiijjjOjUjj
jjjjjj9k>kl>mdn<o>onoooooo
pp1pNpbp|wrmgb]Wje`[VU]]V]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca
U]ca]ca]caU]ca]caU]ca]caU]ca]caV]ca]ca]ca]ca]ca]ca]ca bpfpp'qbqpqqqqqq
rrrs$t`ttuuuuuuuuuvvw*w>w;
xtxx}xsnid_ZUU]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]caU]ca]ca]c^a]ca]ca]ca]caV]ca!xxUyygzzR{{{{|<}}~i/?B`#&d{vqlg
b]XU]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!Y*ZO;
,#&Y028df%&~ztoid_ZUU]ca]ca]ca]ca]c^a]ca]c^a]ca]caU]ca]ca]c^a]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c aU]c a]ca]ca]ca!8Y;cIH
8|wrmhc^YU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!Wv=f>vK7Y
ztoje`[VU]]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca!
^&nuJ~}xrmhc^Yje`[VU]]c]ca]ca]ca]ca]ca]c^a]ca]ca]c^a]ca]ca]ca]c^a]ca]ca]c^a
]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca
G~.l3e5iy~7ij(~ytojd_ZUU]ca]ca]ca]c^a]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]caU]ca]caV]ca!(NA{%^nt~oBSytoje`[VU
]]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]c^a]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!t'(yUTDu'(9qzupkfa\WU]]]ca]ca]ca]ca]ca]ca]ca]
c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]
ca]ca!>@W!r{vqlgb]Xkfa\WU]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a
]ca]ca]ca]ca]ca]c^a]caU]ca]ca]ca]c^a]ca]caU]ca]caU]ca]ca
T&3<=@A`_D6zglik|wrmgb]Wkfa\WU]]]c^a]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]
ca]ca]ca]c^a]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]c^a]ca]ca]c^a]ca
kaxzN05:?J^V3_uvoq{vpkfa\VU]]c^a]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]caV]ca]ca]c
a]ca]ca]ca]ca]ca]c^a]ca]ca]ca!q,{C*fgL{vqlgb\Wkfa\VU]]]ca]c^a]ca]ca]ca]ca]c
aU]c 



a UV]c a]c aU]c
a]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca
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