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DESCRIPTION 

Device and Method for Conveying and Holding Plate-like 

Member· 

5 Technical Field 

The present invention relates to an apparatus and 

method for conveying and holding a plate-like member, 

wherein a carried-in plate-like member can be held and, 

after prescribed operations such as printing, processing, 

10 component mounting, and so forth, the held plate-like 

member can be carried out. In particular, the present 

invention relates to . a work apparatus such as a component 

mounting apparatus or the like equipped with a plate-like 

member conveying/holding device favorable as a board 

15 conveying/holding device for 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.· 

20 

Background Art 

In recent years, while electronic circuit boards 

vary in sizes widely from a small size type including a 

portable telephone to a large size board such as a server 

computer or the like, it is being required to produce them 

most efficiently in a minimum process time. As a form of a 

25 mounting apparatus, a robot-type mounting apparatus, in 
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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 204 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 electroni<: _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 o_f support rails 1209a, 

20 1209b for supporting an electronic circuit board 1212. The 

board conveying/holding device 1209 is constituted such 

that one support rail 1209b can be moved as far as a 

position 1210 according to the maximum size of the 

electronic circuit board to be applied. Reference numeral 

25 1213 denotes an unloader for carrying the electronic 
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circuit board 1211 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 

by support rails 1209a, 1209b via a loader 1208. A working 

head (not 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 1205. After the 

calculation for a position correction, the sucked and 

recognized component is mounted onto the electronic circuit 

board 1212 by movement of the working head while its 

15 position is corrected. Meanwhile, a component feed unit 

for feeding electronic components is also disposed in the 

rear of the component mounting work area of the mounting 

apparatus as shown with reference numerals 1203 and 1204. 

An image of an electronic component sucked from the taping 

20 component feed unit 1203 or the components housed on a tray 

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. 
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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 board of up 

to the maximum size can be supported. Therefore, the 

support rails 1209a, 1209b are constituted such that the 

support rail 1209a on the front side of the mounting 

apparatus is fixed while the support rail 1209b in the rear 

can be moved depending on the board size. 

the component feed units 1206, 1204 in 

Consequently, 

the rear are 

disposed further behind the furthest rear position 1210 of 

the s_upport rail 1209b. . In a small size board, this 

seriously hinders 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 needs to be minimized to reduce this 

mounting time. To minimize the distances between the three 

processes, there is a method of integrally moving support 

rails 1209a, 1209b, support pins which are disposed below 

25 the support rails 1209a, 1209b and support the electronic 
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circuit board from downward, and a support plate, on which 

the support pins are disposed, depending on the electronic 

component to. be fed. .However,· a mechanism for moving the 

support pins and the support plate is required and the 

movement amount of these members itself is little. Thus, 

this method is not very effective. In view of the mounting 

quality, moving the electronic circuit board more than 

necessary during component 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-like 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 out so that the plate-

like member is carried in, held, and carried out 

efficiently and rapidly, arid 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 distances 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 
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the mounting time and thereby improve mounting efficiency~ 

Disclosure Of Invention 

In order to achieve the above object, the present 

5 invention has the following constitutions. 

According to a first aspect of the present 

invention, there is provided a device for conveying and 

holding a plate-like member, comprising: 

a first rail-like holding member and a second 

10 rail-like holding member, each including a conveying member 

for conveying the plate-like 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 in parallel; 

a rotation drive . unit which drives rotation of 

20 the ball screw shaft; 

a first nut which is attached rotatably relative 

to the first rail-like holding member and screw-threaded 

with the screw shaft; 

a second nut which is fixedly attached to the 

25 second rail-like holding member and screw-threaded with the 
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screw shaft; and 

a selective lock mechanism which can 

a1terpatively 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 first nut of the first 

rail-like holding member to allow 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 

15 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 screw shaft. 

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. 
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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 

5 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 mechanism can 

select alternatively an operation of engaging with the 

second nut of the second rail-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 the first rail-like 

15 holding member to allow the first nut to rotate relatively 

to the first rail-like holding member and then rotates the 

screw shaft to move 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 relati~ely to the second 

rail-like holding member and then rotates the screw shaft 

to move only the first rail-like holding member relatively 

to the second rail-like holding member so that a gap 

25 distance between the first rail-like holding member and the 
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second rail-like holding member is changed, while the 

selective lock mechanism engages with the first nut of the 

first r~il-like holding member and the second nut of the · 

second rail-like holding member and then rotates the screw 

5 shaft so that the first rail-like holding member and the 

second rail-like holding member are integrally moved in 

parallel. 

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 exten~ 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 for 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 
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position and then the selective lock mechanism releases 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 and then rotates the 

5 screw shaft so that only the second rail-like 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 hold:i.ng 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 hold 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. 
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According to a seventh aspect of the present 

invention, there is provided a component mounting apparatus 

~quipped with a device for conveyin·g and holqing a plate­

like 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 plate-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 component 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 conveying/holding a plate-like member is 

used as a second board conveying and holding device in the 

second mounting area, and each board conveying/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 plate­

like member according to the seventh aspect, wherein a 

25 first component mounting position of the first board 
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conveying/holding device in the first mounting area and a 

second component mounting position of the second board 

conveying/holding device in the second ·mounting area are 

disposed in 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 plate­

like member according to the seventh or eighth aspect, 

10 wherein a first component feed unit for feeding the 

components to be mounted onto the board at an end edge 

portion in th~ 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 

15 feed unit, and 

a second component feed unit for 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 1 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 
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first component feed unit, the first component recognition 

unit, the second component feed unit, and the second 

·component recognition unit ·are disposed substantially 

point-symmetrically with respect to a center of the whole 

5 component mounting work area combining the first mounting 

area and the second mounting area. 

According to an 11th aspect of the present 

invention, there is provided a component mounting apparatus 

equipped with a device for conveying and holding a plate-

10 like member according to the 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 consid.eration to a distance between the first 

component feed unit and the first component recognition 

15 unit, while the second component mounting position of the 

second board conveying/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 According to a 12th aspect of the present 

invention, there is provided a component mounting apparatus 

equipped with a device for conveying and holding a plate­

like 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 component feed units for 
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housing taping components to be mounted onto the board, 

which are the components housed and held in a tape. 

According· to a 13th aspect of the present 

invention, there is provided a component mounting device 

5 equipped with a device for conveying and holding a plate­

like member according to any one of the seventh to 12th 

aspects, wherein the first component mounting position of 

the first board conveying/holding device in the first 

mounting area and the second component mounting position of 

10 the . second board conveying/holding device in the second 

mounting area are disposed in zigzag so as to be diagonally 

opp6sed to each · other, a tray-type component feed unit in 

which the components to be mounted onto the board are 

housed on a tray, is disposed at a position other than the 

15 first component mounting position in the first mounting 

area, and another tray-type component feed unit in which 

the components to be mounted onto the board are housed on a 

tray, is disposed at the second component mounting position 

in the second mounting area. 

20 According to a 14th aspect of the present 

invention, there is provided a component mounting apparatus 

equipped with a device for conveying and holding a plate­

like member according to any one of the seventh to 13th 

aspects, wherein, when the board is conveyed between the 

25 first rail-like holding member and the second rail-like 
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holding member by the conyeying member, each board 

conveying/holding device further comprises a stopper which 

is brought into contact with the board arid positions and 

holds the board in a vicinity of a center of the whole 

5 component mounting work area combining the first mounting 

area and the second mounting area. 

According to a 15th aspect of the present 

invention, there is provided a component mounting apparatus 

equipped with a device for conveying/holding a plate-like 

10 member according to any one of the seventh to 14th aspects, 

wherein, when the first board conveying/holding device and 

the second board conveying/holding device are posi tione.d 

adjacent to each other in one line, the board can be 

conveyed from the first board conveying/holding device 

15 towards the second board conveying/holding device. 

20 

25 

According to a 16th aspect of the present 

invention, there is provided a component mounting apparatus 

equipped with a device for conveying and holding a plate­

like memb_er according to any one of the seventh to 14th 

aspects, further comprising a loader for carrying the board 

into each board conveying/holding device and an unloader 

for carrying the board out from each board 

conveying/holding device, wherein the first board 

conveying/holding device and the second board 

conveying/holding device can independently perform 
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carrying-in of the board from the loader and carrying-out 

the board to the unloader, respectively. 

. According to a 17th aspect of the present 

invention, there is provided a method for conveying and 

5 holding a plate-like member, wherein, when a ball screw 

shaft disposed to extend in a direction perpendicular to a 

longitudinal direction of a first rail-like holding member 

and a second rail-like holding member rotates in a plate­

like member conveying/holding device equipped with the 

10 first rail-like holding member and the second rail-like 

holding member, which can carry in and out and hold a 

plate-like member, rotation of a nut which is screw­

threaded to the ball screw shaft and attached to each of 

the first rail-like holding member and the second rail-like 

15 holding member is regulated so that the first rail-like 

holding member and the second rail-like holding member are 

integrally moved in parallel to convey the plate-like 

member, and 

regulation of rotation of the nut of either one 

20 rail-like holding member of the first rail-like holding 

member and the second rail-like holding member is released 

so that the nut is rotated together with the ball 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 
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member and the second rail-like holding member, of which 

rotation of the nut is regulated, is moved during rotation 

cif the ball screw shaft so that only the other rail-like 

holding member is moved in parallel with respect to the one 

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 18th 

invention, there is provided 

aspect of the 

a method for 

present 

mounting 

10 components, comprising: 

carrying in a board from a loader to a first 

conveying/holding device; 

moving the first board conveying/holding device 

holding the carried-in board to a side of one component 

15 feed unit; 

mounting components in the one component feed 

unit onto the board held by the first board 

conveying/holding device; 

carrying out the board from the first board 

20 conveying/holding device; 

carrying the board carried-out from the first 

board conveying/holding device into a second board 

conveying/holding device; 

moving the second board conveying/holding device 

25 holding the carried-in board to a side of the other 
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component feed unit; 

mounting components in the other component feed 

unit : onto the board ·held by the second boaro 

conveying/holding device; 

5 carrying out the board from the second board 

conveying/holding device; and 

carrying the board carried-out from the second 

board conveying/holding device into an unloader. 

According to a 19th aspect of the present 

10 invention, there is provided a method for mounting 

components according to the 18th aspect, wherein the 

component mounting in the first board conveying/holding 

device and the component mounting in the second board 

conveying/holding device are simultaneously performed. 

15 According to a 20th aspect of the present 

invention, there is provided a method for mounting 

components according to the 18th aspect, wherein, while the 

one component feed unit and the other component feed unit 

are opposed to each other, the components are.mounted on a 

20 half area of the board on a side of the one component feed 

unit in the first board conveying/holding device and the 

components are mounted on a half area of the board on a 

side of the other component feed unit in the second board 

conveying/holding device. 

25 According to a 21st aspect of the present 
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invention, there is provided a method for mounting 

components according to the 18th aspect, wherein the board 

conveyance from the loader to the . first. board . . 

conveying/holding device, the board conveyance from the 

5 first board conveying/holding device to the second board 

conveying/holding device, and the board conveyance from the 

second board conveying/holding device to the unloader are 

simultaneously performed. 

According to a 22nd aspect of the present 

10 invention, there is provided a work device for a plate-like 

member, comprising: 

a first ·plate-like member conveying/holding 

device which can carry in and out a plate-like member at a 

plate-like member conveying position and hold the carried-

15 in plate-like member; 

a second plate-like member conveying/holding 

device which can be adjacent to the first plate-like member 

conveying/holding device at the plate-like member conveying 

position, carry in the plate-like member via the first 

20 plate-like member conveying/holding device, hold the 

carried-in plate-like member, and carry out the held plate-

like member at the plate-like member conveying position; 

a first moving device for moving the first plate-

like member conveying/holding device in a direction 

25 crossing the plate-like member conveying direction between 
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the plate-like member conveying position and a first work 

position at which a prescribed work is performed for the 

pl~te-like ~ember held by the first plate-like member 

conveying/holding device; and 

5 a second moving device for moving the second 

plate-like member conveying/holding device in a direction 

crossing the plate-like member conveying direction between 

the plate-like member conveying position and a second work 

position at which a prescribed work is performed for the 

10 plate-like member held by the second plate-like member 

conveying/holding device. 

Acc·ording to a 23rd aspect of the present 

invention, there is provided a work device for a plate-like 

member according to the 22nd aspect, wherein a work area of 

15 the work device is divided into two, a first work area and 

a second work area, assuming the plate-like member 

conveying direction at the plate-like member conveying 

position as a border, and 

during a work for the plate-like · member, the 

20 first moving device moves the first plate-like member 

conveying/holding device 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-like 

member conveying/holding device, while the second moving 

25 device moves the second plate-like member conveying/holding 
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device to the second work position in the second work area 

in which the prescribed work is performed for the plate-

1-ike . memher held by the second plate-like -member 

conveying/holding device. 

5 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 

plate-like member is a board onto which components are to 

be mounted, the work device for performing the work for the 

10 plate-like member is a component mounting apparatus for 

mounting the components onto the board and the first and 

second plate-like member . conveying/holding devices are 
. . 

first and second board conveying/holding device; and 

a component mounting work area in the component 

15 mounting apparatus, in which the components are mounted, is 

divided into a first mounting area and a second mounting 

area along a board conveying direction, the first board 

conveying/holding device can be moved to a first component 

mounting position as the first work position in the first 

20 mounting area by the first moving device, while the second 

board conveying/holding device can be moved to a second 

component mounting position as the second work position in 

the second mounting area by the second moving device, and 

the components are independently mounted onto a board held 

25 by each board conveying/holding device in each mounting 
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area. 

According to a 25th aspect of the present 

inv~ntion, there is provided a work device for a plate-like 

member according to the 24th aspect, wherein a first 

5 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 on an opposite side of the 

second mounting area, a first component recognition unit is 

disposed in a vicinity of the first component feed unit, 

10 and 

the work device further comprises: 

a working head which can move in the first 

mounting area, holds the components from the first 

component feed unit, and mounts the components onto the 

15 board held by the first board conveying/holding device 

positioned at the first component mounting position after 

the components are recognized by the first component 

recognition unit, and 

a second component feed unit for feeding the 

20 components to be mounted onto the board 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 

component feed unit, and the work device further comprises 

25 a working head which can move in the second mounting area, 
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holds the components from the second component feed unit, 

and mounts the components onto the board held by the second 

boa:r::d conveying/holding de.vice positio_ned at the seoond 

component mounting position after the components are 

5 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 

member, comprising: 

while a first plate-like member conveying/holding 

10 device which can carry in and out and hold a plate-like 

member, and a second plate-like member conveying/holding 

device which can carry in and out and hold a plate-like 

member, are positioned adjacent to each other at a plate­

like member conveying position, carrying the plate-like 

15 member into the first plate-like member conveying/holding 

device, carrying in the carried-in plate-like member and 

holding the carried-in plate-like member by the second 

plate-like member conveying/holding device via the first 

plate-like meniber conveying/holding device, and carrying in 

20 a subsequent plate-like member and holding the subsequent 

plate-like member by the 

conveying/holding device; 

first plate-like member 

moving the first plate-li~e member 

conveying/holding device from the plate-like member 

25 conveying position to a first work position in a direction 
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crossing a plate-like member conveying direction, and 

moving the second plate-like member conveying/holding 

device from the plate-like member conveying position tp a 

second work position in a direction crossing the plate-like 

5 member conveying direction; 

performing a prescribed work for the plate-like 

member held by the first plate-like member 

conveying/holding device at the first work position, and 

performing a prescribed work for the plate-like member held 

10 by the second plate-like member conveying/holding device at 

the second work position; 

moving the first plate-like member 

conveying/holding device from the first work position to 

the plate-like member conveying position in a direction 

15 crossing to the plate-like member conveying direction, 

while moving the second plate-like member conveying/holding 

device from the second work position to the plate-like 

member conveying position in a direction crossing to the 

plate-like member conveying direction; and 

20 while the first plate-like member 

conveying/holding device and the second plate-like member 

conveying/holding device are positioned adjacent to each 

other at the plate-like member conveying position, carrying 

out the plate-like member held by the second plate-like 

25 member conveying/holding device from the second plate-like 



25 
. This Sheet Has Been Replaced 

11/f 111~ ml 111/ 
member conveying/holding device, and carrying out the 

plate-like member held by the first plate-like member 

. conv~ying/hoiding device from the first plate-like member 

conveying/holding device to the second plate-like member 

5 conveying/holding device. 

According to a 27th aspect of the present 

invention, there is provided a work method for a plate-like 

member according to the 26th aspect, wherein, when a work 

area of the work device is divided into two, a first work 

10 area and a second work area assuming the plate-like member 

conveying direction at the plate-like member conveying 

position as a border and the .Plate-like member 

conveying/holding devices are moved to the work positions; 

the first plate-like member conveying/holding 

15 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-like member 

conveying/holding device, while the second plate-like 

member conveying/holding device is moved to the second work 

20 position in the second work area, in which the prescribed 

work is performed for the plate-like member held by the 

second plate-like member conveying/holding device. 

According to a 28th aspect of the present 

invention, there is provided a work method for a plate-like 

25 member according to the 26th or 27th aspect, wherein, when 
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the plate-like member is a board onto which components are 

to be mounted, the work device for performing the work for 

the plate-1.ike member ,is ·a component mounting apparatus for 

mounting the components onto the board, the first and 

5 second plate-like member conveying/holding devices are 

first and second board conveying/holding devices, and a 

component mounting work area in the component mounting 

apparatus, in which components are mounted is divided into 

a first mounting area and a second mounting area along a 

10 board conveying direction; 

the first board conveying/holding device can be 

moved to a first component mounting position as the first 

work position in the first mounting area, while the second 

board conveying/holding device can be moved to a second 

15 component mounting position as the second work position in 

the second mounting area by the second moving device, and 

components are independently mounted onto a board held by 

each board conveying/holding device in each mounting area. 

According to a 29th aspect of the present 

20 invention, there is provided a work method for a plate-like 

member according to the 28th aspect, wherein, in the first 

mounting area, the components are held by a working head 

from a first component feed unit installed at an end edge 

portion on an opposite side of the second mounting area in 

25 the first mounting area during the prescribed work, and, 
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after the components held by the working head are 

recognized by a first component recognition unit disposed 

in ·a . vic;i.ni ty · of ·the first component feed unit, the 

components held by the working head are mounted onto the 

first board conveying/holding device positioned at the 

first component mounting position, 

while independently from the above component 

holding, component recognition, and component mounting, in 

the second mounting area, the components are held by a 

10 working head from a second component feed unit installed at 

an end edge portion on an opposite side of the second 

mounting area iri the second mounting area, and, after the 

components held by the working head are recognized by 

second component recognition unit disposed in a vicinity of 

15 the second component feed unit, the components held by the 

working head are mounted onto the second board 

conveying/holding device positioned at the second component 

mounting position. 

20 Brief Description Of Drawings 

These and other aspects and features of the 

present invention will become clear from the following 

description taken in conjunction with the preferred 

embodiments thereof with reference to the accompanying 

25 drawings, in which: 
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Fig. 1 is a general schematic perspective view 

showing a component mounting apparatus having a board 

conveying/holding device according· to an embodiment of ,the 

present invention; 

Fig. 2 is a general schematic layout plan of the 

component mounting apparatus of Fig. 1; 

Fig. 3 is a general detail plan view showing the 

component mounting 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 right side view showing the 

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 enlarged right side view 

showing a selective lock mechanism of the board 

conveying/holding device of Fig. 1; 

Fig. 8 is a detail front view showing the board 

conveying/holding_ device of Fig. 1; 

20 Fig. 9 is an explanatory view showing an 

operation of conveying 

conveying/holding devices 

apparatus of Fig. l; 

a 

in 

board 

the 

by two board 

component mounting 

Fig. 10 is an explanatory view showing operations 

25 of returning to the origin and mounting of support rail 
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units in the board conveying/holding devices in the 

component mounting apparatus of Fig. 1; 

Fig.· 11 is an ·explanatory view showing an ini.;tial 

state of the support rail units of the board 

conveying/holding devices in the component mounting 

apparatus of Fig. 1; 

Fig. 12 is an explanatory view showing an 

operation of returning 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 is an explanatory view showing an 

operation of returning to the origins of support rail units 

on the always moved sides of the board conveying/holding 

devices in the component mounting apparatus of Fig. 1; 

15 Fig. 14 is an explanatory view showing an 

operation of adjusting the support rail units on the always 

moved sides of the board conveying/holding devices in the 

component mounting apparatus of Fig. 1 according to the 

board width; 

20 Fig. 15 is an explanatory view showing a state of 

the support rail units of the board conveying/holding 

devices in the component mounting apparatus of Fig. 1 when 

a board is being conveyed; 

Fig. 16 is an explanatory view showing a state of 

25 the support rail units of the board conveying/holding 
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devices in the component mounting apparatus of Fig. 1 when 

components are being mounted; 

·Fig. 17 is an explanatory view showing a state of 

the support rail units of the board conveying/holding 

devices in the component mounting apparatus of Fig. 1 

during maintenance thereof, replacement of support pins or 

support plates, or change of nozzles; 

Fig. 18 is an explanatory view showing a state of 

the support rail units of the board conveying/holding 

10 devices in the component mounting apparatus of Fig. 1 when 

a mounting operation is completed; 

Fig. 19 is an explanatory view showing a state of 

the support rail units of the respective board 

conveying/holding devices in the component mounting 

15 apparatus of Fig. 1 when boards are carried out after the 

completion of the mounting operation; 

Fig. 20 is an explanatory view showing a state of 

the support rail units of the respective board 

conveying/holding devices in the component mounting 

20 apparatus of Fig. 1 when boards are carried in; 

Fig. 21 is an explanatory view showing a state of 

the support rail units of the board conveying/holding 

devices in the component mounting apparatus of Fig. 1 when 

mounting of components is started after completion of 

25 carrying-in of the boards; 
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Fig. 22 is a timing chart of a board conveying 

operation in a first board conveying/holding device in the 

component mounting apparatus.of Fig. 1; 

Fig. 23 is a timing chart of a board conveying 

5 operation in a second board conveying/holding device in the 

component mounting apparatus of Fig. 1; 

Fig. 24 is a schematic right side view showing a 

state of the board conveying/holding devices in the 

component mounting apparatus of Fig. 1 when components are 

10 being mounted as shown in Fig. 16; 

Fig. 25 is a schematic right side view showing a 

state of the board conveying/holding device in the 

component mounting apparatus of Fig. 1 when the support 

rail unit is returned to the origin as shown in Fig. 13; 

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 of the board conveying/holding devices in the 

component mounting apparatus of Fig. 1 when the support 

rail unit is returned to the origin and adjusted according 

to the board width; 

Fig. 28 is a block diagram showing a connection 

25 relationship of a control unit to respective drive uni ts 
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and sensors in the component mounting apparatus of Fig. 1; 

Fig. 29 is a plan view showing a component 

mounting apparatus according to another embodiment of the 

present invention; 

Fig. 30 is a plan view showing a state of the 

component mounting apparatus of Fig. 29 during component 

mounting; 

Fig. 31 is a plan view showing a state of a first 

board conveying/holding device in the component mounting 

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 Fig. 29 when boards are being 

replaced; 

15 Fig. 33 is a plan view showing a component 

mounting apparatus according to yet another embodiment of 

the present invention; 

Fig. 34 is a perspective view showing a 

modification of a board conveying/holding device in a 

20 component mounting apparatus according to the yet another 

embodiment of the present invention; 

Fig. 35 is a plan view of a conventional 

component mounting apparatus; and 

Fig. 36 is a general schematic layout plan of a 

25 component mounting apparatus according to yet another 
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embodiment of the present invention. 

. Best Mode for Carrying Out the present invention 

Before the description of the present invention 

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

by like reference numerals throughout the accompanying 

drawings. 

In a component mounting apparatus equipped with a 

plate-like member conveying/holding device and a method 

1 O therefor according to a first embodiment of the present 

invention, as shown in Figs. 1 to 3, components are mounted 

ont.o ?l- board 2 onto 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 

like) as an example of a plate-like member. A case where 

this embodiment is applied to such a board 

conveying/holding device and a method for holding the board 

2 is explained below. 

20 The component mounting apparatus is outlined 

first before explained in detail. 

In the above component mounting apparatus, in a 

component mounting work area in one component mounting 

apparatus, two electronic circuit boards 2 are diagonally 

25 disposed in zigzag so as to be opposed to each other. 



34 

Components can be mounted independently on the respective 

boards. Therefore, two sets of working heads, drive units 

thereof, · board conveying/holding devices, recognition 

cameras, and so forth are disposed. Furthermore, the board 

5 conveying/holding device holding the electronic circuit 

board 2 is moved to a position closer to a component feed 

unit in each mounting area to mount components. The 

reference for adjusting the board conveying/holding device 

according to the width of the board 2 (distance adjustment 

10 according to the board width) in a front-side mounting area 

closer to an operator of the two divided component mounting 

work areas is an edge portion on the front side, while that 

of the other mounting area, which is further from the 

operator, is an edge portion on the rear side. 

15 Consequently, the mounting time can be shortened by 

minimizing the movement distance of the working head from 

component 

mounting. 

feeding, component recognition to component 

Board 2 carried into the respective board 

conveying/holding_ devices are once positioned in a central 

20 portion and then the board on the board conveying/holding 

device on the right hand side in Fig. 2 is positioned to 

the left, while the board on the board conveying/holding 

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, 
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2 are positioned in zigzag so as to be diagonally opposed 

to each other, two tray feed uni ts can be disposed in 

zigzag so as · to be ·diagonally opposed to ·each other.· 

Therefore, the successively disposed number of cassette 

5 feed uni ts does not need to be reduced and the tray feed 

unit and the recognition position can be positioned closely, 

thereby shortening the mounting time. Thus, this mounting 

10 

apparatus has various advantages. 

A constitution of 

apparatus according to one 

the component 

embodiment of the 

mounting 

present 

invention is explained in detail with reference to Figs. 1 

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 mounting apparatus in the above embodiment of the 

present invention. A component mounting work area 200 of 

the mounting 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 assuming 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 electronic circuit board 2 into the component 
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conveyance path on the component mounting work area 200, in 

which the first mounting area 201 and the second mounting 

area 202 are disposed-· adjacent to each other. · Reference 

numeral 11 is an unloader, which is disposed on the board 

5 carrying-out side of the component conveyance path on the 

component mounting work area 200 and carries the electronic 

circuit board 2 out from the component conveyance path on 

the component mounting work area 200, in which the first 

mounting area 201 and the second mounting area 202 are 

10 disposed adjacent to each other. In the electronic 

component mounting apparatus of the above embodiment, 

various component members are positioned point­

symmetrically with respect to a central point 102 of the 

component mounting work area 200 (see Fig. 10} as described 

15 below. 

That is, reference numeral 3 denotes a first 

board conveying/holding device equipped with a pair of 

support rail units 21, 22 (when support rail units are 

referred to irrespective of their positioned; reference 

20 numerals 21, 22 are used while reference numerals 21-1, 21-

2, 22-1 and 22-2 are used for support rail units at 

specific positions) for conveying and holding the 

electronic circuit board 2 carried in from the loader 1 at 

the board conveying position. Reference numeral 4 denotes 

25 a working head, to which a plurality of, for example, ten 
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component suction nozzles 10 for sucking and holding an 

electronic component are replaceably attached in the first 

mounting area 201. Reference numeral 5 denotes an XY robot, 

which positions the working head 4 in the first mounting 

5 area 201 at a prescribed position in X-Y directions, which 

are two directions perpendicular to each other in the first 

mounting area 201. Reference numeral 7 denotes a nozzle 

station, which is disposed in the vicinity of a component 

feed unit SA described later in the first mounting area 201, 

10 houses a plurality of kinds of nozzles 10 suitable for a 

plurality of kinds of electronic components and replaces 

these nozzles with nozzles 10 attacheq to the .working head 

4 as required. Reference numerals SA, SB denote component 

feed units, which are positioned at an end portion on the 

15 front side of the operator with respect to the first 

mounting area 201, that is, in front of the operator, and 

house taping components, which are components housed and 

held in a tape and are to be mounted on the board 2. 

Reference numeral SC denotes a component feed unit, which 

20 is disposed in the vicinity of the component feed unit SB 

in the first mounting area 201 and houses tray components, 

which are components housed and held on a tray and are to 

be mounted on the board 2. Reference numeral 9 denotes a 

recognition camera, which is disposed on the side closer to 

25 the center of the component mounting work area in the 
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vicinity of the component feed unit SA in the first 

mounting area 201 and picks up an image of a suction 

attitude of an electronic component sucked by the nozzle 10 

of the working head 4. Reference numeral 9a in Fig. 3 

5 denotes a two-dimensional camera in the recognition camera 

9. Reference numeral 9b denotes a three-dimensional camera 

in the recognition camera 9. 

Meanwhile, reference numeral 13 denotes a second 

board conveying/holding device equipped with a pair of 

10 support rail units 21, 22 for conveying and holding the 

electronic circuit board 2 carried in from the first board 

conveying/holding device 3 in the first mounting area 201. 

. . 

Reference numeral 14 denotes a working head, to which a 

plurality of, for example, ten component suction nozzles 20 

15 for sucking and holding an electronic component are 

replaceably attached in the second mounting area 202. 

Reference numeral 15 denotes an XY robot, which positions 

the working head 14 in the second mounting area 202 at a 

prescribed position in X-Y directions, which are two 

20 directions perpendicular to each other in the second 

mounting area 202. Reference numeral 17 denotes a nozzle 

station, which is disposed in the vicinity of a component 

feed unit 18A described later in the second mounting area 

202, houses a plurality of kinds of nozzles 20 suitable for 

25 a plurality of kinds of electronic components and replaces 
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these nozzles with nozzles 20 attached to the working head 

14 as required. Reference numerals 18A, 18B denote 

component f~ed units, which are ·positioned at an end 

portion on the side furthest from the operator of the 

second mounting area 202, that is, in the rear side with 

respect to the operator, and house taping components, which 

are components housed and held in a tape and are to be 

mounted on the board 2. Reference numeral 18C denotes a 

component feed unit, which is disposed in the vicinity of 

10 the component feed unit 18B in the second mounting area 202 

and houses tray components, which are components housed and 

held on a tray ·and are to be mounted on the board 2. 

Reference numeral 19 denotes a recognition camera, which is 

disposed on the side closer to the center of the component 

15 mounting work in the vicinity of the component feed unit 

18A in the second mounting area 202 area and picks up an 

image of a suction attitude of an electronic component 

sucked by the nozzle 20 of the working head 14. Reference 

numeral 19a in Fig. 3 denotes a two-dimensional camera in 

20 the recognition camera 19. Reference numeral 19b denotes a 

three-dimensional camera in the recognition camera 19. 

There is further included a first moving device 

composed of a ball screw shaft 35, first nut 27, second nut 

48, motor 40 for moving a support rail unit, selective lock 

25 mechanism 70, and so forth, which are described later. The 
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first board conveying/holding device 3 is moved by the 

first moving device in a direction crossing the board 2 

. conveying direction .· between . the board conveying position 

and a first work position, at which a prescribed work for 

5 the board 2 held by the first board conveying/holding 

device 3, for example, component mounting, is performed in 

the first mounting area 201, for example, a first component 

mounting position. There is also included a second moving 

device composed of a ball screw shaft 35, first nut 27, 

10 second nut 48, motor 40 for moving support rail unit, 

selective lock mechanism 70, and so forth, which are 

descriped later. The second board.conveying/holding.device 

13 is moved by the second moving device in a direction 

crossing the board 2 conveying direction between the board 

15 conveying position and a second work position, at which a 

prescribed work for the board 2 held by the second board 

conveying/holding device 13, for example, component 

mounting, is performed in the second mounting area 202, for 

example, a second component mounting position. 

20 The XY robot 5, 15 is constituted as follows. 

Two Y-axis drive units Ga, 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 mounting apparatus base 16. Two X-axis drive units 6b, 

25 6c are disposed across these two Y-axis drive units 6a, 6a 
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so as to move independently in the Y-axis direction and 

avoid collision. Furthermore, the working head 4 for 

moving in· the first mounting area 201 is disposed in the X­

axis drive unit 6b movably in the X-axis direction. The 

5 working head 14 for moving in the second mounting area 202 

is disposed in the X-axis drive unit 6c movably in the X­

axis direction. Therefore, the XY robot 5 is constituted 

by the two Y-axis drive units 6a, 6a fixed to the mounting 

apparatus base 16, the X-axis drive unit 6b movable in the 

10 Y-axis direction on the Y-axis drive units 6a, 6a, and the 

working head 4 movable in the X-axis direction in the X­

axis. drive unit 6b.. The XY robot 15 is constituted by the 

two Y-axis drive units 6a, 6a fixed to the mounting 

apparatus base 16, the X-axis drive unit 6c movable in the 

15 Y-axis direction on the Y-axis drive units 6a, 6a, and the 

working head 14 movable in the X-axis direction in the X­

axis drive unit 6c. 

The above embodiment of the present invention is 

characterized by, first of all, the structure of the first 

20 and second board conveying/holding devices 3, 13 equipped 

with the front and rear support rail units 21, 22, 

respectively. The first and second board conveying/holding 

devices 3, 13 have exactly the same structure, except that 

the first board conveying/holding device 3 and the second 

25 board conveying/holding device 13 are positioned point-
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symmetrically with respect to the central point 102 of the 

component mounting work area 200. Therefore, the structure 
. . . 

of each board conveying/holding device is explained• below 

with reference to Figs. 4 to 8. 

5 In Figs. 4 to 8, reference numerals 21, 22 denote 

a pair of support rail units, which extend along the X 

direction, are each equipped with a belt 500 for conveying 

and holding a board and convey and hold an electronic 

circuit board 2. A front-side support rail unit 21 of the 

10 pair of support rail units 21, 22 functions as a support 

rail unit on the reference side when the distance between 

the support rail units 21, 22 .is adjusted (distance 

adjustment according to the board width) according to the 

width of board 2, that is, the locked side. A rear side 

15 support rail unit 22 functions as a support rail unit on 

the moved side, which is moved according to the width of 

the board 2. Furthermore, in Figs. 4 to 8, reference 

numeral 23 denotes a linear guide member, which is disposed 

in the vicinity of both left and right end portions of the 

20 board conveying/holding device 3, 13 in Fig. 6 and extends 

in a direction (Y direction) perpendicular to the 

longitudinal direction (X direction) of the support rail 

units 21, 22. Reference numeral 24 denotes a front side 

slider, which is disposed at each lower end portion of a 

25 left end support pole 21a and a support pole 21b in the 
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vicinity of a right end of the front side support rail unit 

21 in Fig. 6 and moves linearly on each linear guide member 

23 to guide so that the support rail unit. 21 can move. in 

parallel along the Y direction. Reference numeral 25 

5 denotes a rear side slider, which is disposed at each lower 

end portion of a left end support pole 22a and a support 

pole 22b in the vicinity of a right end of the rear side 

support rail unit 22 in Fig. 6 and moves linearly on each 

linear guide member 23 to guide so that the support rail 

10 unit 22 can move in parallel along the Y direction. 

Reference numeral 35 denotes a ball screw shaft, which is 

disposed above each linear guide member 23 in the vicinity 

of both left and right end portions of the board 

conveying/holding device 3, 13 in Figs. 4 and 6 and extends 

15 in a direction (Y direction) perpendicular to the 

longitudinal direction (X direction) of the support rail 

units 21, 22 and both ends of which are rotatably supported 

by a board conveying device base 44. Reference numeral 40 

denotes a motor for moving a support rail unit, which 

20 drives rotation of the ball screw shaft 35 in the forward 

and reverse rotation directions. The linear guide member 

23, the front side slider 24, and the rear slider 25 

constitute a linear guide mechanism. Reference numeral 27 

denotes a nut, which is rotatably attached to each end 

25 portion of the support pole 21a at the left end of the 
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support rail unit 21 and the support pole 21b in the 

vicinity of the right end via each bearing 47 as shown in 

Fig. 7 and screw-threaded with the ball screw shaft 35. 

The nut 27 rotates integrally with a sleeve 46 while the 

5 whole body thereof is covered with the sleeve 46 from 

outside with the nut 27 disabling relative rotation and is 

rotatably supported at the bearing 47 by the sleeve 46. A 

gear 28 is fixed to one end portion in the axial direction 

of the sleeve 46. Reference numeral 30 denotes a cylinder 

10 for a selective lock mechanism, which is attached to each 

support pole 21a, 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 lock mechanism. When 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 nut 27. On the other hand, when the 

piston rod lowers and is positioned at the lower end 

position, a pin 43 of the lower end of the piston rod 

20 penetrates the cylinder 30 downwards and is engaged with a 

hole 45 of the board conveying device base 44 to fix the 

support rail unit 21 at the 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 when the support rail unit 21 is positioned at 
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the position of the. origin P21 as an example of a reference 

position (the position of the support rail unit 21 shown 

with a dotted _line in· :Fig. 6) . A pulley 92, 91 is 

connected to the left and right ball screw shafts 35, 35, 

5 while a belt 90 is placed across these pulleys 92, 91 so 

that the left and right ball screw shafts 35, 35 rotate in 

the same direction synchronously by a rotation drive of the 

motor 40, via the pulleys 92, 91 and the belt 90. When 

each ball screw shaft 35 rotates, the nut 27, which is 

10 rotatably supported by the bearing 47 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 the front-side support rail unit 21. Therefore, 

the front-side support rail unit 21 is not moved in the Y-

15 axis direction. On the other hand, when the cylinder 30 is 

driven to raise the piston rod and thereby the rack gear 29 

is engaged with the gear 28, rotation of the nut 27 is 

regulated via the gear 28 and the sleeve 46. Therefore, a 

force along the Y"""axis direction acts on the nut 27 in 

20 response to rotation of each ball screw shaft 35 and the 

front-side support rail unit 21 is moved in the Y-axis 

direction. Thus, each selective lock mechanism 70 is 

constituted by the gear 28, the rack gear 29, and the 

cylinder 30. As a result, the front-side support rail unit 

25 21 is moved in parallel in the Y-axis direction when the 
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rack gears 29, 29 are engaged with the gears 28, 28 by the 

left and right selective lock mechanisms 70, 70 to stop the 

rotation of the nuts 27, 27. on the other hand, when the 

piston rod of the cylinder 30 is lowered by the selective 

5 lock mechanism 70, 70 and positioned at the lower end 

position, the pin 43 at the lower end of the piston rod 

penetrates the cylinder 30 downwards. When the support 

rail unit 21 is positioned at the origin position P21, the 

pin 43 is engaged with the hole 45 of the board conveying 

10 device base 44. Thus, the front-side support rail unit 21 

is fixed so that the support rail unit 21 cannot be moved 

from the origin position P21. When engagement of the rack 

gear 29, 29 and the gear 28, 28 is released to allow the 

rotation of the nut 27, 27, the front-side support rail 

15 unit 21 is not moved along the Y-axis direction but is kept 

at the position. Therefore, the distance between one pair 

of the support rail units 21, 22 is adjusted according to 

the width of the board 2, the front-side support rail unit 

21 is not moved along the Y-axis direction by the selective 

20 lock mechanism 70, 70 of the support rail unit 21 but is 

kept at the position. Thus, the front-side support rail 

unit 21 can be functioned as a support rail unit 21 on the 

reference side, that is, the locked side. 

On the other hand, reference numeral 48 denotes a 

25 nut, which is provided rotatably via each bearing 49 at 
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each of lower end portions of a support pole 22a at a left 

end of the rear-side support rail unit 22 and a support 

pole 22b in the vicinity of a right end thereof and screw­

threaded with the ball screw shaft 35 as shown in Fig. 7. 

5 Each nut 48 rotates integrally with a sleeve 50 disabling 

relative rotation while the whole body thereof is covered 

with the sleeve 50 from outside and is supported rotatably 

at the bearing 48 by sleeve 50. A gear 51 is fixed at one 

end portion of each sleeve 50 in the axial direction. The 

10 gear 51, 51 is connected to each lower end portion of the 

support pole 22a at the left end of the rear-side support 

.rail unit 22 and the support pole 22b ·in the vic::ini ty of 

the right end thereof by a bracket 52, 52. Therefore, when 

the ball screw shafts 35, 35 rotates, the rear-side support 

15 rail unit 22 is guided by the linear guide members 23, 23 

and the sliders 24, 24 and can be moved in parallel along 

the Y-axis direction. 

Furthermore, reference numeral 99 denotes a belt 

drive shaft, which extends along the _Y-axis direction, is 

20 provided to each support rail unit 21, 22 in the 

longitudinal direction thereof and drives a belt 500 for 

placing and conveying a board 2 via a pulley or the like 

synchronously in the forward and reverse directions. 

Reference numeral 42 denotes a belt drive motor, which 

25 drives the belt 500 for placing and conveying the board 2 
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synchronously in the forward and backward directions by 

driving forward and reverse rotation of the belt drive 

shafts 99. 

Furthermore, the board conveying device base 44 

5 on the right side is equipped with a front-side limit 

position detecting sensor 400 for detecting a front-side 

limit position of the front-side support rail unit 21, a 

front-side origin position detecting sensor 401 for 

detecting the origin position P21 of the front-side support 

10 rail unit 21, a collision avoiding sensor 406 for stopping 

the rear-side support rail unit 22 to approach the front­

side support.rail unit 21 so as to prevent a co~lision of 

the front-side support rail unit 21 and the rear-side 

support rail unit 22 when a dog 407 projected from the 

15 support pole 22b in the vicinity of the right end of the 

rear-side support rail unit 22 is detected, a rear-side 

origin position detecting sensor 404 for detecting the 

origin position P22 as an example of the reference position 

of the rear-side support rail unit 22, and a rear-side 

20 limit position dete.cting sensor 405 for detecting the rear­

side limit position of the rear-side support rail unit 22. 

All of these sensors 400, 401, 406, 404, 405 are connected 

to a control unit 1000 to input their respective detection 

results thereinto. 

25 On the support rail unit 21, a board passage 
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detecting sensor 31 for detecting passage of an electronic 

circuit board 2 is disposed at a right end portion, that is, 

at an end portion on the loader 1 side.· A board stopper 32 

for stopping the electronic circuit board 2 at a prescribed 

5 position is disposed at a left end portion, that is, at an 

end portion on the unloader 11 side. A board arrival 

detecting sensor 33 for detecting approach and arrival of 

the electronic circuit board 2 to the prescribed position 

in the board conveying direction from the loader 1 towards 

10 the unloader 11 side is provided in the vicinity of the 

board stopper 32. As shown in Fig. 9, a cylinder 32D for 

th.e board stopper drive has an upper end position detecting 

sensor S32 for detecting an upper end position of the 

piston rod. The board stopper 32 is positioned at the 

15 raised position and kept in contact with the board 2 while 

components are being mounted. 

As shown in Fig. 9, the support plate drive 

cylinder 39 has an upper limit position detecting sensor 

S39U for detecting an upper limit position of the piston 

20 rod and a lower limit position detecting sensor S39L for 

detecting a lower limit position thereof. 

To mount electronic components on an electronic 

circuit board 2 in high quality, the board 2 needs to be 

supported from the lower direction. Accordingly, the board 

25 conveying/holding device has a support plate 38, which is 
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equal to the maximum-size board in size or larger and can 

be moved up and down. The required number of support pins 

87 are provided on the $Upport plate 38. The support plate 

38 is raised by the support plate drive cylinder 39. The 

5 lower surface of the electronic circuit board 2 is 

supported by the support pins 87 and the board 2 are 

interposed between the support rail units 21, 22 at both 

side portions thereof and held at a prescribed position. 

As shown in Fig. 28, each of the sensors and the 

10 drive units is connected to the control unit 1000. Drive 

of each drive unit is controlled based on a prescribed 

mounting program. That is, those connected to the control. 

unit 1000 include at least the board passage detecting 

sensor 31 (31-1, 31-2), board arrival detecting sensor 33 

15 (33-1, 33-2), upper limit position detecting sensor S39U of 

the support plate drive cylinder 39, lower limit position 

detecting sensor S39L of the support plate drive cylinder 

39, front-side limit position detecting sensor 400, front­

side origin position detecting sensor 401; collision 

20 avoiding sensor 406, rear-side origin position detecting 

sensor 404, rear-side limit position detecting sensor 405, 

recognition camera 9, 19, XY robot 5, 15, working head 4, 

14, loader 1, unloader 11, motor 40 for moving support rail 

units, belt drive motor 42, board stopper drive cylinder 

25 32D, support plate drive cylinder 39, cylinder 30 for 
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selective lock mechanism, database 1001 for storing 

information related to mounting operations or the like such 

as information .about the size of a board onto which 

components are to be mounted or the like, information about 

5 the shape, height, and so forth of the components, 

information about positions at which the components to be 

mounted are to be mounted onto the board, mounting order, 

or the like, the shape of a component suction nozzle, 

information about the board conveying position of each 

10 support rail unit or the like, and operation unit 1002 for 

performing desired operations and so forth. 

Operations of the electronic compon.ent mounting 

apparatus of the above embodiment constituted as above are 

explained with reference to operation explanatory views in 

15 Figs. 10 to 17 and a timing· chart in Fig. 27. The 

electronic component mounting apparatus is operated under 

the control of the control unit 1000. 

Fig. 10 is a general layout plan showing 

operation of the support rail units 21, 22 to return to the 

20 origin and mounting operation thereof. The component feed 

units 8A, 8B, 18A, 18B, recognition cameras 9,19 for 

picking up of an image of a suction attitude of an 

electronic component, working heads 4, 14 having suction 

nozzles 10, 20 each having a shape suitable to an 

25 electronic component to be sucked (see Fig. 17}, and board 
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conveying devices 3, 13 having the support rail units 21, 

22 (see Fig. 18) are disposed point-symmetrically with 

respect to the central point 102 of the component mounting 

work area 200. As described above, the component mounting 

5 work area 200 is divided by a straight line passing through 

the central point 102 along the board conveying direction 

into two areas; the first mounting area 201 (lower half of 

the component mounting work area 200 in Fig. 10) and the 

second mounting area 202 (upper half of the component 

10 mounting work area 200 in Fig. 10}. The support rail units 

21, 22, board passage detecting sensor 31, board stopper 32, 

board arrival detecting_ sensor 33, and support plate 38 are 

shown in the first mounting area 201 as the support rail 

units 21-1, 22-1, board passage detecting 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 area 202 as the support rail units 21-2, 

22-2, board passage detecting sensor 31-2, board stopper 

32-2, board arrival detecting sensor 33-2, and support 

20 plate 38-2, respectively. 

In the first mounting area 201, the support rail 

unit 21-1 on the locked side is moved in a range to the 

origin position P21-1 shown with a lower right solid line. 

The support rail unit 22-1 on the moved side is moved in a 

25 range to the origin position P22-1 shown with an upper 
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right solid line. Meanwhile, in the second mounting area 

202, the support rail unit 21-2 on the locked side is moved 

in a range to the origin :position P21-2 shown with an upper 

left solid line. The support rail unit 22-2 on the moved 

5 side is moved in a range to the origin position P22-2 shown 

with a lower left solid line. 

10 

Fig. 11 shows a state where the support rail 

units 21-1, 21-2 on the locked side and the support rail 

units 22-1, 22-2 on the moved side are not positioned at 

the origins while the component mounting apparatus is 

turned on. 

Fig. 12 shows a state where, after the· .component 

mounting apparatus is turned on, the support rail units 21-

1, 21-2 on the locked side are moved to their respective 

15 origin positions 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 That is, in Fig. 12, in each mounting area 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 engaged with the gears 28, 28 by the 

selective lock mechanisms 70, 70 to regulate the rotation 

25 of the nuts 27, 27. Therefore, the support rail unit 21-1 
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. . 
on the locked side on the front side of the first mounting 

area 201, that is, the lower right side of Fig. 10 and the 
. . 

support rail unit 21-2 on the locked side on the rear side 

of the second mounting area 202, that is, the upper left 

5 side of Fig. 10 are independently moved to the origin 

positions, at which the holes 45 of the board conveying 

device base 44 are formed as shown in Figs. 6 and 7 (lower 

right origin position P21-1 shown with the solid line in 

Fig. 10 for the first mounting area 201 and upper left 

10 origin position P21-2 shown with the solid line in Fig. 10 

for the second mounting area 202) at a low speed. The 

respective origin ·positions · P21-l, P21-2 of the support 

rail units 21-1, 21-2 on the locked side are positioned 

closest to the recognition cameras 9,19 and the component 

15 feed units 8A, 18A. That is, in the first mounting area 

201, the support rail unit 21-1 on the locked side and the 

support rail unit 22-1 on the moved side are integrally 

moved downward at a low speed as shown with a downward 

arrow in Fig. 12. Then, the movement of both the support 

20 rail units 21-1, 22-1 is stopped when the support rail unit 

21-1 on the locked side is positioned at the origin 

position P21-l. In the second mounting area 202, the 

support rail unit 21-2 on the locked side and the support 

rail unit 22-2 on the moved side are integrally moved 

25 upward at a low speed as shown with an upward arrow in Fig. 
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12. Then, the movement of both the support rail units 21-2, 

22-2 is stopped when the support rail unit 21-2 on the 

locked side is positioned at the origin position P21-2. 
. . 

Subsequently, when the support rail units 21-1, 

5 21-2 on the locked side are completely returned to their 

origins, the cylinders 30, 30 of the support rail unit 21-1, 

21-2 on the locked side are driven and the pins 43, 43 at a 

lower end of each piston rod are engaged with the holes 45, 

45 of the board conveying device bases 44, 44. Thus, the 

10 support rail units 21-1, 21-2 on the locked side are locked 

at their respective origin positions P21-1, P21-2. That is, 

after. the support rail units 21-1, 21-2 on the locked side 

are moved to their respective origin positions P21-1, P21-2, 

engagement of the rack gears 29, 29 with the gears 28, 28 

15 is released by the selective lock mechanisms 70, 70 on the 

respective support rail units 21-1, 21-2 on the locked side 

and free rotation of the nuts 27, 27 is allowed and the pin 

43 at the lower end of the piston rod of the selective lock 

mechanism cylinder 30 is inserted and engaged with the hole 

20 45 of the board conveying device base 44. The support rail 

units 21-1, 21-2 on the locked side are fixed at the 

positions immovably. 

Subsequently, when the front-side origin position 

detecting sensor 401, 401 detects that the support rail 

25 units 21-1, 21-2 on the locked side are positioned at their 
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respective origin positions P21-1, P21-2 (when the rail 

lock (furthest position) is switched from on to off in Fig. 

27)·, a prescribed time period .is measured by a timer T6 and 
. . . 

then the motor 40 for moving support rail units is reverse­

s driven so that the support rail units 22-1, 22-2 on the 

moved side start moving towards their respective origin 

position P22-1, P22-2 in a direction reverse to the above 

at a low speed. That is, the support rail units 22-1, 22-2 

on the moved side are first moved integrally with the 

10 support rail units 21-1, 21-2 on the locked side in the 

same arrow direction at a low speed by the low-speed 

movement of the support rail units 21-1, 21-2 on the locked 

side to their origin position side. Then, after the 

support rail units 21-1, 21-2 on the locked side are 

15 positioned at their respective origin positions P21-1, P21-

2, the motor 40 for moving support rail units is driven to 

rotate in the reverse direction to rotate the ball screw 

shafts 35, 35 synchronously in the reverse direction. Then, 

the support rail units 22.:..1, 22-2 on the moved side are 

20 moved at a low speed in a direction reverse to the previous 

movement and moved to their respective origin positions 

(the upper right origin position P22-1 shown with the solid 

line in Fig. 10 for the first mounting area 201 and the 

lower left origin position P22-2 shown with the solid line 

25 in Fig. 10 for second mounting area 202). 
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Subsequently, in Figs. 13 and 25, when the rear­

side origin position detecting sensors 404, 404 detect that 

the support rail units 22-1, 22-2 on the moved side are 

moved to the outermost side, that is, reach their origin 

5 positions P22-1, P22-2 and are positioned at the respective 

origin positions P22-1, P22-2 of the support rail units 22-

1, 22-2 on the moved side, the movement of the support rail 

units 22-1, 22-2 on the moved side is stopped and their 

return to the origin is completed. As a result, the 

10 support rail units 21-1, 21-2 on the locked side and the 

support rail units 22-1, 22-2 on the moved side return to 

-their respective origin positions P21-1, P21-2, P22-1, P22-

2 in Fig. 13. 

Subsequently, while the support rail units 21-1, 

15 21-2 on the locked side are fixed to their respective 

origin positions P21-1, P21-2 in Fig. 14 similarly to Fig. 

13, the support rail units 22-1, 22-2 on the moved side are 

moved from their origin positions P22-l, P22-2 towards the 

support rail units 2i-1, 21-2 on the locked side according 

20 to the width of boards 2-1, 2-2 onto which components are 

to be mounted. Thus, adjustment of the distances between 

the support rail units 21-1, 22-1 and the support rail 

units 21-2, 22-2 is completed. At this time, since the 

widths of the boards 2-1, 2-2, onto which components are to 

25 be mounted subsequently, are stored in advance in the 
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database 1001, the movement amounts of the support rail 

units 22:--1, 22-2 on the moved side is calculated in the 

operation · unit 1002 based on ·this information and 

information such as movement amounts of the support rail 

5 units 22-1, 22-2 on the moved side by rotation by the motor 

40 for moving support rail units or the like. The amount 

of rotation of the motor 40 for moving support rail units 

is calculated, and the rotation driven by the motor 40 for 

moving support rail units based on this calculation result 

10 is controlled. The above operation can be performed in 

advance and only the operation result information can be 

stored.in the database 1001 and the rotation driven by the 

motor 40 for moving support rail units can also be 

controlled by utilizing this information. 

15 Subsequently, after the adjustment of the 

distances between the support rail units 21-1, 22-1 and the 

support rail units 21-2, 22-2 is finished 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 mechanism 70 and then the support 

rail units 21-1 on the locked side and 22-1 on the moved 

side are synchronously moved in one direction, that is, 

upward in Fig. 15 by rotation of the ball screw shafts 35, 

35 in the first board conveying/holding device 3 as shown 

25 in Fig. 15. Similarly, in the second board 
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conveying/holding device 13, each rack gear 29 is engaged 

with each gear 28 by each selective lock mechanism 70 and 

then the support rail units 21-.2 on the' locked side and 22-

2 on the moved side are synchronously moved in one 

5 direction, that is, downward in Fig. 15 by rotation of the 

ball screw shafts 35, 35 in the second board 

conveying/holding device 13. Then, the support rail units 

21-1 on the locked side and 22-1 on the moved side and the 

support rail units 21-2 on the locked side and 22-2 on the 

10 moved side are moved to a position (conveying position), at 

which the left and right board conveying/holding devices 3, 

13 are aligned in.one line in the center of the component 

mounting work area 200 in the mounting apparatus. Then, 

the second board conveying/holding device 13 waits for the 

15 board 2-1 to be carried in from the first board 

conveying/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 conveying/holding device 3 and the second board 

conveying/holding device 13 are driven under the control of 

the control unit 1000 so that the carrying-in of the board 

2-1 from the first board conveying/holding device 3 to the 

second board conveying/holding device 13 is completed. 

25 Also, the loader 1 and the first board conveying/holding 
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device 3 are driven under the control of the control unit 

1000 so that the carrying-in of the board 2-0 from loader 1 

to the first board conveying/holding device 3 is c°<:>mpleted. 

Subsequently, the support rail units 21-1, 22-1 of the 

5 first board conveying/holding device 3 holding the board 2-

0 are moved downward in Fig. 16 to a position closest to 

the recognition camera 9. The support rail units 21-2, 22-

2 of the second board conveying/holding device 13 holding 

the board 2-1 are moved upward in Fig. 16 to each component 

10 mounting position (position, at which the support rail 

units 21-1, 22-1 on the locked side are positioned at their 

respective origin positions .P21-l, P22-1) as an example of 

a work position positioned closest to the recognition 

camera 19. Here, the working heads 4, 14 suck desired 

15 components from the component feed units SA or 8B, 18A or 

18B by the respective nozzles 10, 20. Then, the suction 

attitudes of these components are image-picked up by the 

recognition cameras 9, 19, and then calculated and 

corrected, and then, the components are mounted onto the 

20 electronic circuit boards 2-0, 2-1. In the above 

embodiment, since the recognition camera 9, 19 and the 

electronic circuit board 2-0, 2-1 are positioned at 

positions closest to each other irrespective of the size of 

the electronic circuit board 2 when mounting is performed, 

25 the moving distance of the working head 4, 14 can be 
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reduced and thus the mounting time can be shortened. 

On the other hand, when maintenance of the 

mounting_ apparatus. is performed_, the support rail· units 21-

1, 21-2 on the locked side and the support rail units 22-1, 

22-2 on the moved side are moved to positions distant from 

the first and second component mounting positions and 

receded from above the support plate 38-1, 38-2 in Figs. 17 

and 26. Consequently, various maintenance works for the 

mounting apparatus, for example, replacement of support 

pins 87 or support plates 38-1, 38-2 for supporting an 

electronic circuit board 2 from downward or replacement of 

nozzles 10, 20 in .the nozzle. station 7, 17, can be easily 

performed without trouble. 

The conveyance flow of boards under the control 

15 of the control unit 1000 is described in detail below with 

reference to Figs. 18 to 21. 

Figs. 18 to 21 show a flow of electronic circuit 

boards 2 during production (component mounting) . At a 

stage where the production is started, the support rail 

20 units 21-1, 21-2 on the locked side and the support rail 

units 22-1, 22-2 on the moved side are synchronously driven 

together. Figs. 22 and 23 show timing charts in the board 

conveying operation. 

Fig. 18 shows positional relationship when 

25 component mounting production is finished. At this time, 
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the electronic circuit board 2-0 to be produced next is 

ready on the loader 1. 

First, as shown in the timing charts. in Figs. 22 

and 23, after the component mounting production is finished, 

5 the lower limit position detecting sensors S39L, S39L 

detect that the support plates 38-1, 38-2 of the first and 

second board conveying/holding devices 3, 13, start 

lowering by drive of the support plate drive cylinders 39, 

39 under the control of the control unit 1000 and are 

10 positioned at their respective lower limit positions. When 

detection signals from the lower limit position detecting 

sensors S39L, S39L are input in the control unit 1000, the 

board stopper drive cylinder 32D is driven and a stopper 

32-1, which is provided on the support rail unit 21-1 on 

15 the locked side of the first board conveying/holding device 

3 and positioned at a raised position during a mounting 

operation, lowers in the first board conveying/holding 

device 3 so that the board 2 becomes in a state where the 

board 2 can be carried out. A stopper 32-2, which is 

20 provided on the support rail unit 21-2 on the locked side 

of the second board conveying/holding device 13 and 

positioned at a raised position during a mounting operation, 

also lowers so that the board 2 becomes in a state where 

the board 2 can be carried out. 

25 When the detection signals from the lower limit 



C7T 

" 

. --===-,,.-~ ... 

63 

position detecting sensors S39L, S39L are input in the 

control unit 1000, the board stopper drive cylinder 320 is 

driven -in the first boa:r::d conveying/holding device 3 as 

described above. In addition to this, in the first board 

5 conveying/holding device 3, the motor 40 for moving support 

rail uni ts is driven and the ball screw shafts 35, 35 

rotate synchronously. The support rail units 21-1, 22-1 

start moving from a first component mounting position 

towards the board conveying position in the central portion 

10 of the component mounting work area 200 as shown upward in 

Fig. 18. In the second board conveying/holding device 13 

as well, the motor 40 for moving ·support rail units is 

driven and the ball screw shafts 35, 35 rotate 

synchronously. The support rail units 21-2, 22-2 start 

15 moving from a second component mounting position towards 

the board conveying position in the central portion of the 

component mounting work area 200 as shown downward in Fig. 

18. At this time, in the second board conveying/holding 

device 13, when the motor 40 for moving support rail units 

20 is driven, the belt drive motor 42 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 conveying/holding device 13 is moved towards the left 

end portion. When the board passage detecting sensor 31-2 

25 detects the board 2-2, whether the motor 40 for moving 
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support rail units is driven is judged. When this motor 40 

is driven, drive of the belt drive motor 42 is stopped. 

When this motor 40 is not driven, drive of the belt drive 

motor 42 may be continued. This is for the purpose of 

5 conveying the board 2-2 only on the support rail units 21-2, 

22-2 of the second board conveying/holding device 13 to 

shorten the conveying time from the second board 

conveying/holding device 13 to the unloader side. 

Consequently, the board 2-2 is not protruded from the 

10 support rail units 21-2, 22-2 during the movement of the 

support rail units 21-2, 22-2. Also, after the motor 40 

for moving support rail units is driven and then a 

prescribed time passes, that is, before the support rail 

units 21-2, 22-2 are positioned at the board conveying 

15 position, drive of the belt drive motor 42 is suspended 

once and the motor gets ready for the subsequent board 

conveying operation at the board conveying position. 

Fig. 19 shows a state where the support rail 

units 21-1, 22-1 qf the first board conveying/holding 

20 device 3 and the support rail units 21-2, 22-2 of the 

second board conveying/holding device 13 arrive at the 

board conveying positions in the central portion of the 

component mounting work area 200 and are stopped at their 

respective board conveying positions. In this state, the 

25 loader 1, the support rail units 21-1, 22-1 of the first 
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board conveying/holding device 3, the support rail units 

21-2, 22-2 of the second board conveying/holding device 13, 

and the unloader 11 . are ali_gned in on.e line. · Here, . the 

electronic circuit board 2 flows from right to left. 

5 Subsequently, it is detected that the support 

rail units 21-2, 22-2 of the second board conveying/holding 

device 13 are moved from the second component mounting 

position to the board conveying position, that is, drive of 

the motor 40 for moving support rail units of the second 

10 board conveying/holding device 13 is stopped. Then, the 

belt drive motor 42 is driven and the board 2-2 produced 

(components-mounted) in the second board conveying/holding 

device 13 is carried out from the second board 

conveying/holding device 13 to the unloader 11. Completion 

15 of the carrying-out is determined when the board passage 

detecting sensor 31-2 detects that the board 2-2 passes and 

is not present. 

When the completion of the carrying-out of the 

board is determined by the control· unit 1000, the motor 40 

20 for moving support rail units of the first board 

conveying/holding device 3 is driven and conveyance of the 

board 2-1 produced in the first board conveying/holding 

device 3 from the first board conveying/holding device 3 to 

the second board conveying/holding device 13 is started. 

25 Subsequently, as shown in Fig. 20, when the board 
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arrival detecting sensor 33-2 detects arrival and passage 

of the board 2-1 in the second board conveying/holding 

device 13, · drive of. the .belt drive motor 42" is stopped, 

while the board stopper drive cylinder 32D is driven and 

5 the board stopper 32-2 is raised to the upper limit 

position. The upper end position detecting sensor S32 

detects that the board stopper 32-2 reaches the upper limit 

position and is prepared to stop the board 2-1. Meanwhile, 

the board 2-1 is conveyed in a direction from right to left 

10 by drive of the belt drive motor 42. After the board 

arrival detecting sensor 33-2 detects arrival and passage 

of the board 2-1 and a lapse of a prescribed time (for 

example, 0.1 ms) is measured by a timer T4 so that a delay 

is achieved by time required for the board stopper 32-2 to 

15 be raised to the upper limit position, rotation of the belt 

drive motor 42 is driven in the reverse direction so that 

the belt 500 attached to the support rail units 21-2, 22-2 

of the second board conveying/holding device 13 is run in a 

direction from left to right and the board 2-1 is conveyed 

20 in the reverse direction. Then, 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 and a prescribed time period is measured by the 

25 timer T3, drive of the belt drive motor 42 is stopped. The 
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belt drive motor 42 is thus driven in excess so that the 

right side end edge of the board 2-1 can be brought into 

contact with the :board stopper 32-2·more reliably. 

Meanwhile, after the board arrival detecting 

5 sensor 33-2 detects the arrival and passage of the board 2-

1, the motor 40 for moving support rail units is driven and 

the support rail units 21-2, 22-2 of the second board 

conveying/holding device 13 start moving from the board 

conveying position to the second component mounting 

10 position, that is, towards the recognition camera 19. That 

is, conveyance of the board 2-1 on the support rail units 

21-2, 22-2 and movement of the support rail units 21-2, 22-

2 themselves from the board conveying position to the 

second component mounting position are carried out at the 

15 same time. Thus, the arrival of the board 2-1 on the 

support 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 component mounting position are both finished and 

the-board conveying operation is finished. That is, when 

20 the reverse drive of the belt drive motor 42 is stopped and 

the drive of the motor 40 for moving support rail units is 

stopped, a termination of the board 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 the support plate 38-2. 
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Some time period is required between the board 

conveying operations. During this time period, replacement 

of nozzles 20 required for production. or the like is 

performed in the nozzle station 17 or the like. In general, 

nozzle replacement is performed a plurality of times to 

produce one electronic circuit board 2, and nozzle 

replacement is performed since the nozzles are always 

returned to original nozzles at the beginning of production 

of boards 2. 

10 Meanwhile, in the first board conveying/holding 

device 1, when the board passage detecting sensor 31-1 

confirms passage of the board 2-0 from the _loader 1, the 

board stopper drive cylinder 32D is driven and the board 

stopper 32-1 is raised to the upper limit position. The 

15 upper end position detecting sensor S32 detects that the 

board stopper 32-2 reaches the upper limit position and 

preparation for carrying in the board is completed. 

Meanwhile, after a lapse of a prescribed time is measured 

by a timer Tl, the rotation speed of the belt drive motor 

20 42 is reduced so that an impact is reduced when the board 

2-0 is brought into contact with the board stopper 32-1. 

Then, the left end edge of the board 2-0 is brought into 

contact with the board stopper 32-1 and arrival of the 

board 2-0 is detected and confirmed by the board arrival 

25 detecting sensor 33-1. After the arrival of the board is 
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detected by the board arrival detecting sensor 33-1 and a 

lapse of a prescribed time is measured by the timer Tl, 

drive of the belt drive motor 42 is stopped. The belt· 

drive motor 42 is thus driven in excess so that the left 

5 side end edge of the board 2-0 is brought into contact with 

the board stopper 32-1 more reliably. 

Meanwhile, after the board passage detecting 

sensor 31-1 confirms the passage of the board 2-0, the 

motor 40 for moving support rail units is driven and the 

10 support rail units 21-1, 22-1 start moving from the board 

conveying position towards the first component mounting 

position,. that is, towards the recognition camera 9. As in 

the case of the support rail units 21-2, 22-2 of the second 

board conveying/holding device 13, conveyance of the board 

15 2-0 and movement of the support rail units 21-1, 22-1 are 

carried out at the same time. When both the operations are 

completed, the board conveying operation is finished. That 

is, when drive of the belt drive motor 42 is stopped and 

drive of the motor· 40 for moving support rail. units is 

20 stopped, a termination of the board conveying operation is 

determined and the support plate drive cylinder 39 is 

driven so that the support plate 38-1 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 
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of nozzles 10 required for production or the like is 

performed in the nozzle station 7 or the like. 

Fig. 21 shows a state. where the board conveying 

operation is completed and that the production of the board, 

5 that is, component mounting operation is started as in the 

case shown Fig. 16. 

Subsequently, when the production is completed, 

as explained with reference to Figs. 18 to 20, the support 

rail units 21, 22 of each board conveying/holding device 3, 

10 13 are. moved from the first and second component mounting 

positions to the board conveying position so that the 

produced board is carried out. · After a subsequent board is 

carried in, the state is returned to the mounting state in 

15 

Fig. 21, and the mounting operation is continued. 

components are successively mounted onto boards. 

According to the above embodiment, 

Thus, 

in one 

component mounting apparatus, the component mounting work 

area 200 of the board 2 is divided into two areas, the 

first mounting area 201 a~d the second mounting area 202, 

20 assuming the board conveyance path from the board carrying­

in side to the board carrying-out side as a center. In the 

first mounting area 201, the board 2-1 is carried in from 

the loader 1 to the first mounting area 201. The board 2-1 

is positioned and held for a mounting operation at a 

25 portion closest to the component feed unit BA and the 
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recognition camera 9 as an example of the first component 

recognition unit disposed at an end portion of the first 

mounting area 201 along a direction of the board conveyance 

path. Subsequently, in the first mounting area 201, 

5 components are sucked and held from the component feed 

units 8A, 8B and mounted on at least a half area {a shaded 

area 2A in Fig. 2} of the board 2-1 on the front-side with 

respect to an operator on the side closer to the first 

component feed unit SA. Subsequently, after the mounting 

10 work in the first mounting area 201 is finished, the board 

2-1 is positioned and held for a mounting operation at a 

portion closest to the component feed unit . 18A of the 

second mounting area 202 and the recognition camera 19 as 

an example of the second component recognition unit to 

15 mount components onto the board 2-1. Subsequently, in the 

second mounting area 202, components are sucked and held 

from the component feed units 18A, 18B and mounted at least 

on a half area (a shaded area 2A in Fig. 2) on the rear 

side viewed from the operator on the side closer to the 

20 component feed unit 18A of the board 2-1. Subsequently, 

after the mounting work is finished in the second mounting 

area 202, the board 2-1 is carried out from the second 

mounting area 202. As a result, the shortest distances 

between the board 2 positioned at each mounting area 201, 

25 202, each component feed unit 8A, 18A, and each recognition 
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camera 9, 19 can be substantially reduced as compared with 

a conventional case where a board is held on the board 

conveyance path in.the component mounting work area. Thus, 

the mounting time can be shortened and productivity can be 

5 improved. 

That is, one component mounting work area 200 of 

one mounting apparatus is divided into two areas, the first 

mounting area 201 and the second mounting area 202 so that 

two boards 2 are placed and components can be mounted. 

10 Then, the board are moved back and forth in each mounting 

area so that components are fed, recognized, and mounted on 

the end edge side of the mounting area close to the 

component feed unit. For example, the board 2 in 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 

mounting area 202 is positioned at the rear-side end edge 

of the mounting area. Therefore, the recognition camera 9, 

19 and the electronic circuit board 2-0, 2-1 approach each 

other to have the shortest distance therebetween 

20 irrespective of the size of the electronic circuit board 2 

when mounting operations are performed. Consequently, the 

moving distance of the working head 4, 14, that is, the 

distances between positions for three operations, suction, 

recognition, and mounting operations of components are 

25 minimized. Thus the mounting time can be shortened and the 
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production efficiency can be improved. In particular, when 

components are conventionally mounted onto a board in the 

vicinity of the b~ard. conveying position, the distances 

between positions for three operations, suction, 

5 recognition, and mounting of components are long for a 

small board and thus the mounting time is long. In this 

embodiment, however, whether the board is small or large, 

the board is positioned at such a position for mounting 

operation that the distances between positions for three 

10 operations, suction, recognition, and mounting of 

components become short. Therefore, the mounting time can 

be substantially reduced. In particular, ;Ln each mounting 

area, the component feed units 8A, BB, 18A, 18B are 

disposed almost at the whole the end edges along the board 

15 conveying direction in the component mounting work area as 

shown in Figs. 2 and 3. Therefore, the recognition cameras 

9, 19 are disposed on the central side of the component 

mounting work area 200 while the position where the board 2 

is to be positioned is located on the central side of th.e 

20 component mounting work area 200 in the board 

conveying/holding device 3, 13 so that the distances. 

between positions for three operations, suction, 

recognition, and mounting of components become shorter. 

Thus, the mounting time can be further improved. Since one 

25 component mounting work area 200 is divided into two, the 
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moving distance of the working heads 4, 14 is reduced and 

thus the mounting time can be improved. For example, in 

the mounting apparatus of this embodiment, time required to · 

mount one component can be reduced to about a half of that 

5 required in a conventional device. Thus, mounting time can 

be substantially improved. 

Since two boards 2, 2 are positioned diagonally, 

that is, in zigzag, in the component mounting work area 200 

in one component mounting apparatus, a mounting efficiency 

10 per unit area can be improved as compared with a 

conventional device in which only one board 2 is positioned. 

Furth.ermore, due to the zigzag positions. of the 

boards 2, 2 in one component mounting apparatus, for 

example, other component feed units such as the tray-type 

15 component feed unit 8C, 18C, in which semiconductor chips 

or the like can be housed without reducing the successively 

disposed number of the already positioned component feed 

unit, for example, cassette feed units, or the like can be 

positioned in zigzag in an area in which no board 2 is 

20 placed. The component feed unit constituted by the tray­

type component feed unit or the like can be located closer 

to the board and thus component feeding efficiency can be 

improved. 

Furthermore, according to the above embodiment, 

25 when maintenance of the mounting apparatus is performed, 



75 

the support rail units 21-1, 21-2 on the locked side and 

the support rail units 22-1, 22-2 on the moved side are 

moved to positions that are distant from the first and 

second component mounting positions, respectively, and 

5 receded from above the support plates 38-1, 38-2. 

Consequently, when various maintenance works for the 

mounting apparatus such as, for example, replacement of the 

support pins 87 or the support plates 38-1, 38-2 for 

supporting the electronic circuit board 2 from downward or 

10 replacement of the nozzles 10, 20 in the nozzle station 7, 

17 are performed, the various maintenance works can be 

easily performed without trouble. Furthermore·, the support 

plates 38 can be easily replaced in a batch and thus the 

time required to change positions of the support pins 87 

15 can be shortened. 

Furthermore, if operations are controlled and the 

sensors and the stoppers are arranged so that the board is 

placed in the board conveying direction in the second board 

conveying/holding device 13. once and then the board 2 is 

20 moved in a direction reverse to the board conveying 

direction and positioned when only arrangement of the first 

board conveying/holding device 3 and the second board 

conveying/holding device 13 is changed point-symmetrically 

and the board 2 is positioned in the second board 

25 conveying/holding device 13, the first board 
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13 

and the second board 

can have exactly the same 

structure ·and becomes in co:rnmon with each other. 

Furthermore, by the locking operation and the 

5 unlocking operation of the selective lock mechanism 70, a 

Y-direction moving operation, in which the support rail 

unit 21 on the locked side is moved integrally with the 

support rail unit 22 on the moved side, and a distance 

adjusting operation according to the board width, in which 

10 the support rail unit 21 on the locked side is fixed and 

only the support rail unit 22 on the moved side is moved, 

can be selected. The drive shaft for the distance 

adjustment according to the board width for adjusting the 

distance between the support rail units 21, 22 according to 

15 the board width and the drive shaft for co·nveying the board 

can be commonly used. Therefore, the number of the drive 

shafts can be reduced. Thus, the drive mechanism for the 

distance adjustment according to the board width and the 

drive mechani$m for conveying the board c~n be simplified. 

20 Furthermore, the locking operation and the 

unlocking operation of the selective lock mechanism 70, 70 

can be selectively performed by drive of the selective lock 

mechanism cylinder 30. As a result, the Y-direction moving 

operation, in which the support rail unit 21 on the locked 

25 side is moved integrally with the support rail unit 22 on 
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the moved side, and the distance adjusting operation 

according to the board width, in which the support rail 

unit 21 ·on . the locked side is fixed and only the· support 

rail unit 22 on the moved side is moved, can be easily and 

5 reliably selected. 

Furthermore, since one motor 40 is driven to 

drive rotation of two ball screw shafts 35, 35 

synchronously so that the support rail units 21, 22 are 

easily moved, the two ball screw shafts 35, 35 can be 

10 easily driven synchronously and the support rail units 21, 

22 can be more reliably moved in parallel. 

Furthermore, since the support plate 38 having 

the support pins 87 and the support rail units 21, 22 are 

separated and independently driven, the movement mechanism 

15 is made lighter and simplified as compared with the case 

where the support plate 38 and the support rail unit are 

integrally moved. Thus, the moving operation can be faster 

at a lower cost. 

When the board_ positioning stopper 32 and the 

20 board arrival detecting sensor 33 are disposed at the front 

and rear end portions in the board conveying direction in 

each board conveying/holding device 3, 13, the board 2 can 

be positioned at both front and rear end portions in the 

board conveying direction. Therefore, in each mounting 

25 area 201, 202, a board positioning position at which the 
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board 2 is positioned, can be arbitrarily determined based 

on information such as the size of the board 2, 

distribution of positions at· which components ·are mounted, 

distribution of positions at which components are sucked 

5 from the component feed unit and held and so forth. 

Furthermore, when component mounting in the first 

board conveying/holding device and component mounting in 

the second board conveying/holding device are performed 

simultaneously, mounting operations can be performed more 

10 efficiently and thus mounting time can be shortened. 

Furthermore, when board conveyance from the 

loader :to the first board conveying/holding device, board 

conveyance from the first board conveying/holding device to 

the second board conveying/holding device, and board 

15 conveyance from the second board conveying/holding device 

to the unloader are performed simultaneously, board 

conveying operations can be performed more efficiently and 

thus the mounting time can be shortened. 

It is noted that the present invention is not 

20 limited to the above embodiment, but can be applied in 

other various aspects. 

For example, due to the zigzag positions of the 

boards 2, 2 in one component mounting apparatus, when other 

component feed units such as a tray-type component feed 

25 unit SC, 18C, which can house, for example, semiconductor 
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chips or the like without reducing the successively 

disposed number of the already positioned component feed 

unit, for example, ·cassette feed units, are disposed· in 

zigzag in an area in which no board 2 is placed, an 

automatic tray replacement device 300 may be provided to 

automatically replace the tray-type component feed unit 18C 

as shown with an alternate long and two dot-chain line in 

Fig. 3. Furthermore, this not specifically shown, but, 

while the tray-type component feed unit SC is manually 

10 placed by an operator, the automatic tray replacement 

device 300 may be provided to automatically replace the 

tray-type component feed unit SC as in the case of the 

tray-type component feed unit 18C. Furthermore, automatic 

component feed unit replacement devices may be provided for 

15 other component feed units SA, SB, 18A, 18B to 

automatically replace the component feed units SA, SB, lBA, 

18B. Consequently, since stop of a mounting operation due 

to shortage of components in the component feed unit or the 

like during component mounting is prevented, practical 

20 production capacity, that is, real productivity, can be 

improved. That is, components are continuously fed and 

mounted at a high speed. Furthermore, when the component 

feed units and other constituent elements of the component 

mounting apparatus such as their respective automafic 

25 replacement devices or the like are modulated, they are 
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appropriately replaced in response to further improvement 

of the mounting apparatus and thus the component mounting 

apparatus can be advanced. That is, while basic elements 

are assumed as a foundation, the component mounting 

5 apparatus can be advanced only by replacing a module of 

each constituent element. Furthermore, as described above, 

when constituent elements are modulated, a model change of 

the board or the component can be responded only by 

appropriately replacing the module of the constituent 

10 element even if the model of a board or a component is 

changed. Thus, productivity per device installation area, 

that is, area productivity,_ can also be improved. 

Furthermore, the component mounting work area 200 

of the mounting apparatus is divided into two areas, the 

15 first mounting area 201 and the second mounting area 202, 

along the component conveying direction. However, the area 

does not need to be evenly divided into two areas, but may 

be divided into two areas in arbitrary proportions. 

·Furthermore, if mounting operation in the first 

20 mounting area 201 and mounting operation in the second 

mounting area 202 can interfere each other due to the size 

of the mounting areas or the board, operations may 

controlled by the control unit 1000 so that respective 

mounting operations may be performed independently in a 

25 non-interference area, whereas either one mounting 
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operation is on standby in an interference area. 

Furthermore, the component mounting position is 

not limited to the origin position of one support rail unit 

21 closer to the recognition camera 9, 19 and the component 

5 feed unit 8A, 18A, but can be set to be at an arbitrary 

position. 

Furthermore, on the support rail units 21, 22, 

the position at which the board 2 is positioned is not 

limited to either one end portion, but may be positioned in 

10 the central portion by utilizing the board stopper 32 or 

the like. Furthermore, in the above embodiment, the board 

2· is positiotied at the left side end portion in the first 

board conveying/holding device 3, while the board 2 is 

positioned at the right side end portion in the second 

15 board conveying/holding device 13. However, as required, 

the board 2 may be positioned at the right side end portion 

in the first board conveying/holding device 3, while the 

board 2 may be positioned at the left side end portion in 

the $econd board conveyin_g/holding device 13. ·In this case, 

20 at least the board stoppers 32 are preferably positioned on 

both left and right sides of each board conveying/holding 

device as shown with solid lines and chain lines in Figs. 2 

and 8. 

Thus, the position at which the board 2 is 

25 positioned on the support rail unit 21, 22 can be optimally 
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determined based on the size of the board 2, positions at 

which components are mounted on the board 2, positions of 

the recognition cameras 9, 19, the component feed units SA, 

SB, lSA, 18B and so forth, the position of the component 

5 feed unit which takes components most frequently and so 

forth among the component feed units 8A, SB, 18A, 18B. 

Furthermore, two ball screw shafts for moving 

support rail units 21, 22 in parallel are disposed in each 

board conveying/holding device 3, 13, but a simpler 

10 structure can be achieved by, for example, disposing one 

ball screw shaft in the center and guide members on both 

sides thereof. 

Furthermore, as shown in Figs. 29 to 32, a board 

conveying device 3A, which is fixed in the vicinity of the 

15 component feed unit 8C of the first board conveying/holding 

device 3, performs only conveyance of the board, and cannot 

move in the Y-axis direction, may be disposed, while a 

board conveying device 13A, which is fixed in the vicinity 

of the component feed unit 18C of the second board 

20 conveying/holding device 13, performs only conveyance of 

the board, and cannot move in the Y-axis direction, may be 

disposed. Consequently, when mounting operation in the 

first board conveying/holding device 3 is finished and 

mounting operation is not finished on the side of the 

25 second board conveying/holding device 13, while the first 
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board conveying/holding device 3 is disposed adjacent to 

the board conveying device 3A as shown in Fig. 31, a board 

2-1 held by the. first. board conveying/holding device 3 is 

carried out to the board conveying device 3A and then 

5 carried out further to the unloader 11, while a new board 

2-0 can be carried in from the loader 1 to the first board 

conveying/holding device 3. Furthermore, when mounting 

operation in the second board conveying/holding device 13 

is finished and mounting operation on the side of the first 

10 board conveying/holding device 3 is not finished, while the 

second board conveying/holding device 13 is disposed 

adjacent to the board conveying device 13A as shown in Fig. 

32, a board 2-2 held by the second board conveying/holding 

device 13 can be carried out to the unloader 11, while a 

15 new board 2-0 can be carried in from the loader 1 via the 

board conveying device 13A to the second board 

conveying/holding device 13. It is noted that the loader 1 

and the unloader 11 are preferably moved between the 

positions shown with dotted 11.nes .and· solid lines, 

20 respectively, in the Y-axis direction. 

Furthermore, when the respective support rail 

units 121-1, 122-1, 121-2, 122-2 of the first board 

conveying/holding device 3 and the second board 

conveying/holding device 13 have a length equal to or 

25 longer than the width of the component mounting work area 
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200 along the board conveying direction as shown in Fig. 33, 

boards can be carried in and out irrespective of mounting 

·operation in. the other board · co.nveying/holding device as in 

the case of the modifications in Figs. 29 to 32. 

5 Furthermore, the selective lock mechanism 70 does 

not need to be positioned on the side of one support rail 

unit 21, but may be disposed at the other support rail unit 

22 as well, as shown in Fig. 34 and thus both of the 

support rail units 21, 22 may be used as support rail units 

10 on the locked side. Consequently, for example, distance 

adjustment according to the board width does not 

necessarily need to be performed by fixing the front-side 

support rail unit 21-1 with respect to the front-side 

origin position and moving a rear-side support rail unit 

15 22-1 in the first mounting area 201, but can be performed 

by fixing the rear-side support rail unit 22-1 with respect 

to the rear-side origin position and moving the front-side 

support rail unit 21-1. Therefore, when the board 

conveying direction is changed to a direction reverse to 

20 that in the above embodiment or the like, as described 

above, the reference position of the support rail units 21, 

22, can be easily and reliably changed from the front-side 

reference which is based on the front-side origin position, 

to the rear-side reference which is based on the rear-side 

25 origin position. 
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It is noted that the selective lock mechanism 70 

is not limited to a gear mechanism composed of the rack 

gear and the gear described above, but a clutch mechanism 

or the like can also be employed. 

5 Furthermore, Fig. 36 shows a component mounting 

apparatus according to yet another embodiment of the 

present invention. In this component mounting apparatus, 

while the first and second board conveying/holding devices 

3, 13 are disposed adjacent to each other, a long board 2G 

10 placed across the first and second board conveying/holding 

devices 3, 13 (shown with a shaded portion in the figure} 

is carried in and the first and second -board 

conveying/holding devices 3, 13 are synchronously moved to 

either the first mounting area 201 or the second mounting 

15 area 202 in parallel to mount components. In the example 

in Fig. 36, the first and second board conveying/holding 

devices 3, 13 are synchronously moved in parallel into the 

first mounting area 201 and components held from the 

component feed units SA, 8B by the head 4 are mounted onto 

20 the long board 2G placed across the first and second board 

conveying/holding devices 3, 13. After mounting, the first 

and second board. conveying/holding devices 3, 13 are 

returned to the conveying positions on the central side, 

and then, the board is carried out to the downstream side. 

25 Or, the first and second board conveying/holding devices 3, 
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13 are synchronously moved in parallel into the second 

mounting area 202 and components held from the component 

feed units 18A, 18B by the head 14 are ·mounted onto the 

long board 2G placed across the first and second board 

5 conveying/holding devices 3, 13. After mounting, the first 

and second board conveying/holding devices 3, 13 are 

returned to the conveying positions on the central side, 

and then, the board is carried out to the downstream side. 

It is noted that reference numeral 32G denotes a board 

10 stopper for positioning when the long board 2G is carried 

into the first and second board conveying/holding devices 3, 

13. Consequently, usually as shown in Fig. 2, the first 

and second board conveying/holding devices 3, 13 are 

separately driven to independently mount components in the 

15 first mounting area 201 and the second mounting area 202. 

However, when the long board 2G placed across the first and 

second board conveying/holding devices 3, 13 is carried in 

and components are mounted thereon, the above operations 

are performed . so that components can be appropriately 

20 mounted onto boards having totally different sizes in one 

component mounting apparatus by driving the first and 

second board conveying/holding devices 3, 13. 

It is noted that arbitrary embodiments among the 

above various embodiments can be appropriately combined to 

25 exert their respective effects. 
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According to one aspect of the present invention, 

the selective lock mechanism releases the engagement with 

the first ·nut of tne first. rail-like holding member· and 

relative rotation of the first nut relative to the first 

5 rail-like holding member is allowed. Then, by rotating the 

screw shaft, only the second rail-like holding member is 

moved and the position of the second rail-like holding 

member relative to the first rail-like holding member is 

changed, while the selective lock mechanism is engaged with 

10 the first nut of the first rail-like holding member to 

thereby rotate the screw shaft so that the first rail-like 

holding member and the second rail-like holding member can 

be integrally moved in parallel. Therefore, only by 

performing a locking operation and an unlocking operation 

15 of the selective lock mechanism, a gap changing operation 

for changing the position of the second rail-like holding 

member relative to the first rail-like holding member and a 

moving operation for integrally moving the first rail-like 

holding member and the second rail-like holding member in 

20 parallel can be performed selectively, reliably and easily. 

After the plate-like member is carried into the conveying 

position, it can be moved to a desired work position and 

held and thus a desired work can be performed efficiently. 

At the same time, after the desired work is finished, the 

25 plate-like member can be carried out to the conveying 
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position and thus the plate-like member can be carried in, 

held, and carried out efficiently and rapidly. 

According to another aspect of the present 

invention, one component mounting work area of one mounting 

apparatus is divided into two areas, a first mounting area 

and a second mounting area so that two boards are placed to 

mount components thereon. Then, the board is moved forward 

and backward at each mounting area so that components are 

fed, recognized, and mounted on the end edge side of the 

10 mounting area close to the component feed unit. For 

example, the board in the first mounting area is positioned 

at the front-side end edge of the mounting area, while the 

board in the second mounting area is positioned at the 

rear-side end edge of the mounting area. Therefore, the 

15 recognition unit and the electronic circuit board can 

approach each other to have the shortest distance 

therebetween irrespective of the size of the electronic 

circuit board when a mounting operation is performed. 

Consequently, the moving distance of· a· member for sucking 

20 and holding component, for example, a working head, that is, 

the distances between positions for three operations, 

suction, recognition, and mounting of components are 

minimized. Thus, the mounting time can be shortened and 

the production efficiency can be improved. In particular, 

25 when components are conventionally mounted on a board in 
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the vicinity of the board conveying position, the distances 

between positions for three operations, suction, 

recognition, and mounting of components are· long for a 

small board and thus the mounting time are long. In the 

present invention, however, whether the board is small or 

large, the board is positioned for mounting operations so 

that the distances between positions for three operations, 

suction, recognition, and mounting of components becomes 

short. Therefore, the mounting time can be substantially 

10 reduced. In particular, when the component feed units are 

disposed almost at the whole end edge along the board 

conveying direction in the.component mounting work area in 

each mounting area, the recognition unit is disposed on the 

central side of the component mounting work area and a 

15 position at which the board is positioned in each board 

conveying/holding device is positioned on the central side 

of the component mounting work area so that the distances 

between positions for three operations, suction, 

recognition, and mounting of components becomes shorter. 

20 Thus, the mounting time can be further improved. 

Furthermore, since one component mounting work area is 

divided into two, the moving distance of the working heads 

is reduced and thus the mounting time can be improved. 

Furthermore, when two boards are positioned 

25 diagonally, that is, in zigzag, in one component mounting 
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work area in one component mounting apparatus, a mounting 

efficiency per unit area can be improved as compared with a 

conventional device, in wh.ich only one board is placed. 

Furthermore, due to the zigzag positions of the 

5 boards in one component mounting apparatus, other component 

feed units such as a tray-type component feed unit 8C, 18C 

in which, for example, semiconductor ch~ps or the like can 

be housed, without reducing the successively disposed 

number of the already positioned the component feed unit, 

10 for example, cassette feed units or the like can be 

positioned in zigzag in an area in which no board 2 is 

placed. In this case, the component feed unit constituted 

by the tray-type component feed unit or the like can be 

positioned closer to the board and thus component feeding 

15 efficiency can be improved. 

Furthermore, when maintenance of the mounting 

apparatus is performed, rail-like holding members on the 

locked side and rail-like holding members on the moved side 

·are moved to positions that are distant from the component 
. . 

20 mounting positions and receded from above the support plate 

for supporting each other from downward. Consequently, in 

this case, when various maintenance works for the mounting 

apparatus such as, for example, replacement of the support 

pins or the support plates for supporting an electronic 

25 circuit board 2 or replacement of the nozzles for sucking 
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and holding components in the nozzle station can be easily 

performed without trouble. Furthermore, the support plates 

can be easily replaced in a batch and thus time required to 

change positions of the support pins can be shortened. 

5 Furthermore, if operations are controlled and 

sensors and stoppers are positioned so that only the 

positions of the first board conveying/holding device and 

the second board conveying/holding device are changes and 

the board is placed in the board conveying direction in the 

10 second board conveying/holding device once and then the 

board is moved in a direction reverse to the board 

conveying direction and positioned when the board- is 

positioned in the second board. conveying/holding device, 

the first board conveying/holding device and the second 

15 board conveying/holding device have exactly the same 

structure and become in common with each other. 

Furthermore, by including 

mechanism to perform the locking 

the selective lock 

operation and the 

unlocking operation, the Y-direction moving operation - in 

20 which a rail-like holding member on the locked side is 

moved integrally with rail-like holding member on the moved 

side, and the distance (width) adjusting operation 

according to the board width in which the rail-like holding 

member on the locked side is fixed and only the rail-like 

25 holding member on the moved side is moved, can be selected. 
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The drive shaft for the distance adjustment according to 

the board width for adj us ting the distance between the 

first and.second rail-like holding members ·according to the· 

board width and the drive shaft for conveying the board can 

be commonly used (unified) . Therefore, the number of the 

drive shafts can be reduced. Thus, the drive mechanism for 

the distance adjustment according to the board width and 

the drive mechanism for conveying the board can be 

simplified. 

Furthermore, when one motor is driven to drive 

rotation of two ball screw shafts synchronously and move 

the first and second rail-like ·holding members, the two 

ball screw shafts can be easily driven synchronously and 

the first and second rail-like holding members can be 

15 reliably moved in parallel. 

Furthermore, when the support plate having the 

support pins and the first and second rail-like holding 

members are separated and independently driven, the 

movement mechanism is made lighter and simplified as 

20 compared with the case where the support plate and the 

first and second rail-like holding member, are integrally 

moved. Thus, the moving operation can be faster at a lower 

cost. 

When the board positioning stopper and the board 

25 arrival detecting sensor are disposed at the front and rear 
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end portions in the board conveying direction in each board 

conveying/holding device, the board can be positioned at 

any one of the front and rear end portions in the board 

conveying direction. Therefore, in each mounting area, a 

5 board positioning position at which the board is positioned, 

can be arbitrarily determined based on information such as 

the size of the board, distribution of positions at which 

components are mounted, distribution of positions at which 

compon~nts are sucked from the component feed unit and held, 

10 and .so forth. 

Furthermore, when component mounting in the first 

board conveying/holding device arid component mounting in 

the second board conveying/holding device are performed 

simultaneously, the mounting operations can be performed 

15 more efficiently and thus the mounting time can be improved. 

FUrthermore, when board conveyance from the 

loader to the first board conveying/holding device, board 

conveyance from the first board conveying/holding device to 

the second board conveying/holding device, and board· 

20 conveyance from the second board conveying/holding device 

to the unloader are perf armed simultaneously, the board 

conveying operations can be performed more efficiently and 

thus the mounting time can be improved. 

According to another aspect 

25 invention, the two plate-like member 

of the present 

conveying/holding 
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devices, that is, the first plate-like member 

conveying/holding device and the second plate-like member 

conveying/holding device are· disposed. adjacent to each 

other and a plate-like member to be subjected to a 

prescribed work is carried in or out at the plate-like 

member conveying position in the work device. After the 

plate-like member is carried in, the devices hold the 

plate-like members and move to their respective work 

positions so that they can independently perform the 

prescribed work. Therefore, the plate-like members can be 

carried in and out at the plate-like member conveying 

positions, while the work for the plate-like members can be 

performed at the work positions. That is, respective 

operations can be performed at optimal positions. 

Therefore, work efficiency of each operation can be 

improved and there is no portion which is used only for 

plate-like member conveying operation and cannot be used 

for work operations. Thus, whole the installation area of 

the work device can be effectively utilized. 

20 Although the present invention has been fully 

described in connection with the preferred embodiments 

thereof with reference to the accompanying drawings, it is 

to be noted that various changes and modifications are 

apparent to those skilled in the art. Such changes and 

25 modifications are to be understood as included within the 
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scope of the present invention as defined by the appended 

claims unless they depart therefrom. 
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CLAIMS 

1. A device for conveying and holding a plate-like 

member, comprising: 

a first rail-like holding member (21} and a 

5 second rail-like 1;1.olding member (22), each including a 

conveying member (500) for conveying the plate-like member 

(2) so that the plate-like member can be carried in and out 

and held; 

a ball screw shaft ( 35) which is disposed to 

10 extend in a direction perpendicular to a longitudinal 

direction of the first rail-like holding member and the 

second rail-like holding member arid moves the second rail-

like holding member or moves the first rail-like holding 

member and second rail-like holding member in parallel; 

15 a rotation drive unit (40) which drives rotation 

of the ball screw shaft; 

a first nut (27) which is attached rotatably 

relative to the first rail-like holding member and screw-

threaded with the screw.shaft; 

20 a second nut ( 48) which is fixedly attached to 

the second rail-like holding member and screw-threaded with 

the screw shaft; and 

a selective lock mechanism (70) which can 

alternatively select an operation of engaging with the 

25 first nut of the first rail-like holding member to stop 
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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 

releases 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, only the 

second rail-like holding member is moved by rotating the 

10 screw shaft, and a position of the second rail-like holding 

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 

15 rail-like holding member are integrally moved in parallel 

by rotating the screw shaft. 

2. A device' for conveying and holding a plate-like 

member according to Claim 1, wherein the rotation drive 

unit is one motor for driving forward and reverse rotation 

20 of the screw shaft. 

3. A device for conveying and holding a plate-like 

member according to Claim 1, wherein the second nut (48) 

screw-threaded with the screw shaft is not attached fixedly 

to the second rail-like holding member, but attached 

25 rotatably relative to the second rail-like holding member, 
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while the selective lock mechanism (70) can select 

alternatively an operation of engaging with the second nut 

·of the second rail-like holding member to stop rotation of 

the second nut or an operation of releasing engagement with 

S 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 the first rail-like 

holding member to allow the first nut to rotate relatively 

10 to the first rail-like holding member and then rotates the 

screw shaft to move only the second rail-like holding 

member relatively to the first rail~like holding member, or 
. . . . . . 

the selective lock mechanism releases the engagement with 

the second nut of the second rail-like holding member to 

15 allow the second nut to rotate relatively to the second 

rail-like holding member and then rotates the screw shaft 

to move only the first rail-like holding member relatively 

to the second rail-like holding member so that a gap 

distance between the first· rail-like holding member and the 

20 second rail-like holding member is changed, while the 

selective lock mechanism engages with the first nut of the 

first rail-like holding member and the second nut of the 

second rail-like holding member and then rotates the screw 

shaft so that the first rail-like holding member and the 

25 second rail-like holding member are integrally moved in 
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parallel. 

4. A device for conveying and holding a plate-like 

meinber ·according · to any one of Claims 1 · to 3, further 

comprising a linear guide mechanism (23, 24, 25), which is 

5 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 guides parallel movement 

of the two rail-like holding members. 

5. A device for conveying and holding a plate-like 

10 member according to any one of Claims 1 to 3, 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 

15 so that, first, the first rail-like holding member is 

positioned at a reference position and then the selective 

lock mechanism releases 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 

20 member and then rotates the screw shaft so that only the 

second rail-like 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 

25 holding member and the second rail-like holding member, and 
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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 firs·t .rail-like 

holding member and the second rail-like holding member are 

5 integrally moved in parallel while the adjusted gap is 

maintained. 

6. A device for conveying and holding a plate-like 

member according to any one of Claims 1 to 3, further 

comprising a stopper (32) which is brought into contact 

10 with the plate-like member to position and hold 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 holding member by the 

conveying member. 

15 7. A component mounting apparatus equipped with a 

device for conveying and holding a plate-like member, 

wherein the plate-like member is a board onto which 

components are to· be mounted, two of the devices for 

conveying and holding a plate-like member according to any 

20 one of Claims 1 to 3 are used as board conveying/holding 

devices for conveying and holding the board in the 

component mounting apparatus for mounting the components 

onto the board, a component mounting work area (200) in the 

component mounting apparatus, in which the components are 

25 mounted, is divided into a first mounting area (201) and a 
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second mounting area (202) along the board conveying 

direction, one of the devices for conveying and holding a 

plate-like. member· . is used as a first board 

conveying/holding device in the first mounting area and the 

5 other device for conveying/holding a plate-like member is 

used as a second board conveying and holding device in the 

second mounting area, and each board conveying/holding 

device is independently driven in each mounting area. 

8. A component mounting apparatus equipped with a 

10 device for conveying and holding a plate-like member 

according to Claim 7, wherein a first component mounting 

position of the first board conveying/holding device in the 

first mounting area and a second component mounting 

position of the second board conveying/holding device in 

15 the second mounting area are disposed in zigzag so as to be 

diagonally opposed to each other. 

9. A component mounting apparatus equipped with a 

device for conveying and holding a plate-like member 

according to Claim 8, wherein a first component feed unit 

20 (8A, 8B) 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 (9) is disposed in the vicinity 

of the first component feed unit, and 

25 a second component feed unit {lSA, 18B) for 
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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 unit (19) is disposed in the vicinity of the 

5 second component feed unit. 

10. A component mounting 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 component recognition unit, the second component 

10 feed unit, and the second component recognition unit are 

15 

disposed substantially _point-symmetrically with respect to 

a center of the whole component mounting work area 

combining the first mounting area and the second mounting 

area. 

11. A component mounting apparatus equipped with a 

device for conveying and holding a plate-like member 

according to Claim 9, wherein the first component mounting 

position of the first board conveying/holding device in the 

. first mounting area is determined in consideration to a 

20 distance between the first component feed unit and the 

first component recognition unit, while the second 

component mounting position of the second board 

conveying/holding device in the second mounting area is 

determined in consideration to a distance between the 

25 second component feed unit and the second component 
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12. A component mounting apparatus equipped with a 

. device for conveying and holding a plate-like · member 

according to Claim 9, wherein the first component feed unit 

5 and the second component feed unit are component feed units 

for housing taping components to be mounted onto the board, 

which are the components housed and held in a tape. 

13. A component mounting device equipped with a 

device for conveying and holding a plate-like member 

10 according to Claim 7, wherein the first component mounting 

position of the first board conveying/holding device in the 

first mounting area and the second component mounting 

position of the second board conveying/holding device in 

the second mounting area are disposed in zigzag so as to be 

15 diagonally opposed to each other, a tray-type component 

feed unit (8C) in which the components to be mounted onto 

the board are housed on a tray, is disposed at a position 

other than the first component mounting position in the 

first mounting area, and another tray-type component feed 

20 unit (18C) in which the components to be mounted onto the 

board are housed on a tray, is disposed at the second 

component mounting position in the second mounting area. 

14. A component mounting apparatus equipped with a 

device for conveying and holding a plate-like member 

25 according to Claim 7, wherein, when the board is conveyed 
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between the first rail-like holding member and the second 

rail-like holding member by the conveying member, each 

board conveyfng/holding device further comprises a stopper 

(32) which is brought into contact with the board and 

5 positions and holds the board in a vicinity of a center of 

the whole component mounting work area combining the first 

mounting area and the second mounting area. 

15. A component mounting apparatus equipped with a 

device for conveying/holding a plate-like member according 

10 to Claim 7, wherein, when the first board conveying/holding 

device and the second board conveying/holding device are 

positioned adjacent to each other in one line, the board 

can be conveyed from the first board conveying/holding 

device towards the second board conveying/holding device. 

15 16. A component mounting apparatus equipped with a 

device for conveying and holding a plate-like member 

according to Claim 7, further comprising a loader (1) for 

carrying the board into each board conveying/holding device 

and an unloader (11) for carrying the board out from eac;::h 

20 board conveying/holding device, wherein the first board 

conveying/holding device and the second board 

conveying/holding device can independently perform 

carrying-in of the board from the loader and carrying-out 

the board to the unloader, respectively. 

25 17. A method for conveying and holding a plate-like 
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member, wherein, when a ball screw shaft (35) disposed to 

extend in a direction perpendicular to a longitudinal 

direc.tion of a· first rail-like holding member and a second 

rail-like holding member rotates in a plate-like member 

5 conveying/holding device (3, 13) equipped with the first 

rail-like holding member (21) and the second rail-like 

holding member (22), which can carry in and out and hold a 

plate-like member (2), rotation of a nut (27, 48) which is 

screw-threaded to the ball screw shaft and attached to each 

10 of the first rail-like holding member and the second rail-

15 

like holding member is regulated so that the first rail-

like holding member and the second rail-like holding member 

are integrally moved in parallel to convey the plate-like 

member, and 

regulation of rotation of the nut of either one 

rail-like holding member of the first rail-like holding 

member and the second rail-like holding member is released 

so that the nut is rotated together with the ball screw 

shaft upon ro'tation of the ball screw shaft, movement of 

20 the one rail-like holding member is regulated and the other 

rail-like holding member of the first rail-like holding 

member and the second rail-like holding member, of which 

rotation of the nut is regulated, is moved during rotation 

of the ball screw shaft so that only the other rail-like 

25 holding member is moved in parallel with respect to the one 
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rail-like holding member to adjust a gap between the first 

rail-like holding member and the second rail-like holding 

member. 

18. A method for mounting components, comprising: 

5 carrying in a board from a loader to a first 

10 

conveying/holding device; 

moving the first board conveying/holding device 

holding the carried-in board to a side of one component 

feed unit; 

unit 

mounting components in the 

onto the board held by 

conveying/holding_ device; 

one component feed 

the first board 

carrying out the board from the first board 

conveying/holding device; 

15 carrying the board carried-out from the first 

board conveying/holding device into a second board 

conveying/holding device; 

moving the second board conveying/holding device 

holding the carried-in board to a side of the other 

20 component feed unit; 

25 

mounting components in the other component feed 

unit onto the board held by the second board 

conveying/holding device; 

carrying out the board from the second board 

conveying/holding device; and 
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carrying the board carried-out from the second 

board conveying/holding device into an unloader. 

19. A method for mounting components . according to 

Claim 18, wherein the component mounting in the first board 

5 conveying/holding device and the component mounting in the 

second board conveying/holding device are simultaneously 

performed. 

20. A method for mounting components according to 

Claim 18, wherein, while the one component feed unit and 

10 the other component feed unit are opposed to each other, 

the components are mounted on a half area of the board on a 

side of the one . component· feed unit in the first board 

conveying/holding device and the components are mounted on 

a half area of the board on a side of the other component 

15 feed unit in the second board conveying/holding device. 

21. A method for mounting components according to 

Claim 18, wherein the board conveyance from the loader to 

the first board conveying/holding device, the board 

conveyance_ from the first board· conveying/holding device to 

20 the second board conveying/holding device, and the board 

conveyance from the second board conveying/holding device 

to the unloader are simultaneously performed. 

22. A work device for a plate-like member, 

comprising: 

25 a first plate-like member conveying/holding 

11111111 lflllt llltl 11111111111 
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device (3) which can carry in and out a plate-like member 

(2) at a plate-like member conveying position and hold the 

carried-in plate-like member; 

a second plate-like member conveying/holding 

5 device (13) which can be adjacent to the first plate-like 

member conveying/holding device at the plate-like member 

conveying position, carry in the plate-like member (2) via 

the first plate-like member conveying/holding device, hold 

the carried-in plate-like member, and carry out the held 

10 plate-like member at the plate-like member conveying 

position; 

a first moving device (35, 27, 40, 48, 70) for 

moving the first plate-like member conveying/holding device 

in a direction crossing the plate-like member conveying 

15 direction between the plate-like member conveying position 

and a first work 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 (35, 27, 40, 48, 70) for 

20 moving the second plate-like member conveying/holding 

device in a direction crossing the plate-like member 

conveying direction between the plate-like member conveying 

position and a second work position at which a prescribed 

work is performed for the plate-like member held by the 

25 second plate-like member conveying/holding device. 

11111111 If llll lllf 111111 111111 
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23. A work device for a plate-like member according 

to Claim 22, wherein a work area of the work device is 

divided into two, a first work area (201)- and a second-work 

area (202), assuming the plate-like member conveying 

5 direction at the plate-like member conveying position as a 

border, and 

during a work for the plate-like member, the 

first moving device moves the first plate-like member 

conveying/holding device to the first work position in the 

10 first work area in which the prescribed work is performed 

for the plate-like member held by the first plate-like 

member conveying/holding device, while the second moving 
- -

device moves the se-cond plate-like member conveying/holding 

device to the second work position in the second work area 

15 in which the prescribed work is performed for the plate-

like member held by the second plate-like member 

conveying/holding device. 

24. A work device for a plate-like member according 

to Claim 22 or 23, wherein. the plate-like member is a board 

20 onto which components are to be mounted, the work device 

for performing the work for the plate-like member is a 

component mounting apparatus for mounting the components 

onto the board and the first and second plate-like member 

conveying/holding devices are first and second board 

25 conveying/holding device; and 

t lllllll llllll lllt\ l\1\1 \\ \Ill 
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a component mounting work area (200) in the 

component mounting apparatus, in which the components are 

mounted, is divided into a first 1ttounting area (201) and a 

second mounting area (202) along a board conveying 

S direction, the first board conveying/holding device can be 

moved to a first component mounting position as the first 

work position in the first mounting area by the first 

moving device, while the second board conveying/holding 

device can be moved to a second component mounting position 

10 as the second work position in the second mounting area by 

the second moving device, and the components are 

independently mounted onto a board held by each board 

conveying/holding device in each mounting area. 

25. A work device for a plate-like member according 

15 to Claim 24, wherein a first component feed unit (8A, 8B) 

for feeding the components to be mounted onto the board is 

disposed at an end edge portion in the first mounting area 

on an opposite side of the second mounting area, a first 

component recognition unit (9) is disposed-in a vicinity of 

20 the first component feed unit, and I lllllll lltlll lllll lllll Jl 1111 
the work device further comprises: * C L M S * 

a working head { 4) which can move in the first 

mounting area, holds the components from the first 

component feed unit, and mounts the components onto the 

25 board held by the first board conveying/holding device 
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positioned at the first component mounting position after 

the components are recognized by the first component 

recognition. unit, and 

a second component feed unit {18A, 18B) for 

5 feeding the components to be mounted onto the board 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 (19) is disposed in a vicinity 

of the second component feed unit, and the work device 

10 further comprises a working head (14) 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 conveying/holding device 

positioned at the second component mounting position after 

15 the components are recognized by the second component 

recognition unit. 

26. A work method for a plate-like member, 

comprising: 

while a first _plate-like member conveying/holding 

20 device (3) which can carry in and out and hold a plate-like 

member (2) , and a second plate-like member 

conveying/holding device (13) which can carry in and out 

and hold a plate-like member (2}, are positioned adjacent 

to each other at a plate-like member conveying position, 

25 carrying the plate-like member into the first plate-like 

11111111 JI Jiil lllll lllll II llll 
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member conveying/holding device, carrying in the carried-in 

plate-like member and holding the carried-in plate-like 

member by the second plate-like member conve.ying/holdi:ng . 

device via the first plate-like member conveying/holding 

5 device, and carrying in a subsequent plate-like member and 

holding the subsequent plate-like member by the first 

plate-like member conveying/holding device; 

moving the first plate-like member 

conveying/holding device from the plate-like member 

10 conveying position to a first work position in a direction 

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 crossing the plate-like 

15 member conveying direction; 

performing a prescribed work for the plate-like 

member held by the first plate-like member 

conveying/holding device at the first work position, and 

performing a prescribed work for the plate-like member held 

20 by the second plate-like member conveying/holding device at 

the second work position; 

moving the first plate-like member 

conveying/holding device from the first work position to 

the plate-like member conveying position in a . direction 

25 crossing to the plate-like member conveying direction, 

111111111111~ 1111111111111111 
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while moving the second plate-like member conveying/holding 

device from the second work position to the plate-like 

member conveying ·position in a ·direction crossing to the 

plate-like member conveying direction; and 

5 while the first plate-like member 

conveying/holding device and the second plate-like member 

conveying/holding device are positioned adjacent to each 

other at the plate-like member conveying position, carrying 

out the plate-like member held by the second plate-like 

10 member conveying/holding device from the second plate-like 

member conveying/holding device, and 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 the second plate-like member 

15 conveying/holding device. 

27. A work method for a plate-like member according 

to Claim 26, wherein, when a work area of the work device 

is divided into two, a first work area (201) and a second 

work area (202) assuming the plate-like member conveying 

20 direction at the plate-like member conveying position as a 

border and the plate-like member conveying/holding 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 

25 work area, in which the prescribed work is performed for 
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the plate-like member held by· the first plate-like member 

conveying/holding device, while the second plate-like 

member conveying/holding.device is moved to the second work 

position in the second work area, in which the prescribed 

5 work is performed for the plate-like member held by the 

second plate-like member conveying/holding device. 

28. A work method for a plate-like member according 

to Claim 26 or 27, wherein, when the plate-like member is a 

board onto which components are to be mounted, the work 

10 device for performing the work for the plate-like member is 

a component mounting apparatus for mounting the components 

onto the board, the first and second _plate-like member 

conveying/holding devices are first and second board 

conveying/holding devices, and a component mounting work 

15 area (200) in the component mounting apparatus, in which 

components are mounted is divided into a first mounting 

area (201) and a second mounting area (202) along a board 

conveying direction; 

the ·first board conveying/holding device can be 

20 moved to a first component mounting position as the first 

work position in the first mounting area, while the second 

board conveying/holding device can be moved to a second 

component mounting position as the second work position in 

the second mounting area by the second moving device, and 

25 components are independently mounted onto a board held by 

\ \11\11\ \llltl 111~ \ll\I \\ \Ill 
* t·L KS* 



115 

each board conveying/holding device in each mounting area. 

29. A work method for a plate-like member according 
.. 

to Claim 28, wherein, in the . f:l,.rst mounting are·a, the 

components are held by a working head { 4) from a first 

5 component feed unit (8A, 8B) installed at an end edge 

portion on an opposite side of the second mounting area in 

the first mounting area during the prescribed work, and, 

after the components held by the working head are 

recognized by a first component recognition unit (9) 

10 disposed in a vicinity of the first component feed unit, 

the components held by the working head are mounted onto 

the first bo.a~d conveying/holding device positioned at the 

first component mounting position, 

while independently from the above component 

15 holding, component recognition, and component mounting, in 

the second mounting area, the components are held by a 

working head (14) from a second component feed unit (18A, 

18B) installed at an end edge portion on an opposite side 

of the second mountinc.;i area in the second mounting area, 

20 and, after the components held by the working head are 

recognized by second component recognition unit (19) 

disposed in a vicinity of the second component feed unit, 

the components held by the working head are mounted onto 

the second board conveying/holding device positioned at the 

25 second component mounting position. 
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