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| NVENTI ON ELECTRONI C COVPONENT MOUNTI NG APPARATUS AND MET _
BACKGROUND OF THE | NVENTI ON The present inventio é‘ﬁgggf‘j'
to an electronic conponent nounting apparatus and nethod for
nmount i ng el ectronic conponents on boards thereby to produce
el ectronic circuit boards, and nore particularly, to an el ectronic
conmponent nounting apparatus equi pped with an exchange device for
support bl ocks supporting the boards, _ 1 . and an el ectronic conponent
nount i ng net hod of exchangi ng support bl ocks supporting the boards.
A conventional art will be described with reference to Figs. 5A and
5B. Figs. 5A and 5B are enl arged sectional views of
an essential portion of a support block in a conventional
SPECIFICATION
TITLE OF THE INVENTION

ELECTRONIC COMPONENT MOUNTING APPARATUS AND METHOD

BACKGROUND OF THE INVEN'I‘ION_

The present invention relates toc an electronic
component mounting apﬁaratus and wmethod for mounting
electronic components on boards thereby to produce.
electronic circuit boards, and more particularly, to an
electronic component mounting ‘apparatus equipped with an
exchange device for support blocks supporting the boards,
and an electronic component mounting method of exchanging
suppert blocks supporting the boards.

A conventional axt will be described with
reference'to Figs. SA and SB.

Figs. SA and 5B are enlarged'éectional views of-
an essential portion of a support block in a _gcnventional
electronic comporent mounting apparatus. In Figs. SA and
5B, a board 14 to which electronic components, etc. are-
mounted is poéitioned at a predetermined position over a
support block 16 by a transfer belt device 15. The support
block 16 is then raised and the board 14 is held on support
pins 17 ‘grovided in the sugﬁpcrt block 16. After this,

electronic components, etc. are mounted to the board 14. .



el-ect roni c conponent nounting appar at us. In Figs. SA and 5B, a

board 14 to which el ectronic conponents, etc. are nmounted i s
pésitioned at a predeterm ned position over a support block 16 by a
transfer belt device 15. The support bl ock 16 is then raised and the
board 14 is held on support pins 17 provided in the support bl ock
16. After this, el ectroni c conponents, etc. are nounted to the
~board 14. , - 2- Setting
positions of the support pins in thg -support block are sel ected
depending on the states of rear faces of boards to be produced. 1In

switching the kind of boards in the conventional nounting apparatus,
therefore, the support bl ocks should be changed in accordance with the
states of rear faces of the boards, which requires an additional  tine.
In the case where tHRettigidinposdtionsodifct tHe | SUPRPER | \RINS | 3R akle
there are a w de varieti?cof ki nds_ of products, nanely, boards to be nmade,

this exchangeSWFPREppBIPClh| BER sSERRTTRE FIRAIA BT it BeAfIR Of rear

faces of boards to be produced. In switching the kind of
boards in the conventional mounting apparatus, therefore,
the support blocks should be changed in accordance with the
states of ryear faces of the bLoards, which requires an
additional time. In the case where the volume of
production is relatively low and there are a widelvariety
of kinds of products, namely, boards to be made, this
exchange of support blocks inconveniently deteriorates the

productivity.

SUMMARY OF THE INVENTION
Accordingly, an object of the present invention

is to provide an electronic component mounting apparatus
and wmethod which shcrtén a time required for switching
kinds of boards to be produced and enhance the working
efficiency of facilities, thereby imprﬁving ~ the
productivity. | |
Ih accomplishing these and | other .aspects,
according to a first aspect of the present invention, there
is provided ‘an electronic component mounting apparatus
comprising: | | '

B a plurality of support blocks one of which

supports a board when mounting an electronic component,



productivity. SUMVARY OF 'THE | NVENTI ON Accordi ngly, an object
of the present invention is to provide an electronic conponent nounting
apparatus and nmethod which shorten a tinme required for swi-tching Kkinds of
boards to be produced and enhance the working efficiency of '
facilities, t her eby | mpr ovi ng the productivity. In
acconplishing these and other aspects, according to a first aspect of
the present invention, there is provided an el ectronic conponent nounting

apparatus conpri sing: a plurglity of support blocks one of
whi ch supports a board when nounting an el ectroni c conponent,
Co-3- wherein a support block anong the plurality of support

wherein a suppoft bleck among the plurality. of support
blocks is automatically selected and exchangéd ~in
accordance with switching of a kind cf boards.

Accerding to a second aspect of the present
invention, there is provided an electronic component
mounting apparatus according to the first aspect, further
comprising: a sﬁoring device for storing the plurality of
support blocks; and a support block moving ' device for
selecting one of the support blocks stored in the storing'
device in accordance witk the switching o¢f the kind of
boards and moving the selected support block from the
storing device to ﬁ position where the board is supported
by the selected support block.

According to a third aspect of the present
invention, there is provided an electronic componeﬁt
mounting apparatus according to the first aspect, £further
comprising a single support block driving device for upward

- moving the support block to support the board when the
electronic component is mounted on the bkoard, dJdownward
moving the support block to stop supporting the board, and
exchanging the support block wiﬁh'another support block.

According te a fourth aspect of the present
invention, there is provided an electronic component
mounting apparatus éccording to the second aspect, wherein

the support block moving device upward moves the support



blocks is automatically selected and exchanged in accordance with
switching of a kind of boards. According to a second aspect
off the present invention, there is provided an electronic

conponent nounting apparatus according to the first aspect, further
conprising: a .storing device for storing the plurality of support. bl ocks;
and a support bl ock noving device for selecting one of the support

bl ocks stored in the storing device in accordance with the sw tching of
the kind of boards and noving the selegted support block fromthe storing
device to a position where the board is supported by the sel ected support
bl ock. According to a third aspect of the present invention,
there is provided an electronic conponent nounting apparatus
according to the first aspect, further conprising a single support block
drivi ng devi ce Blockupearstipporti thet beazdppben Gihe odd & ak rarpipmn raontgomandea ric
when the electronic conponent is nmounted on the board, downward novin

t he support bl cesuntedstasp thepdmandg and dawnwardamevesx thgn fupporite b rt
bl ock wi th anot her support bl ock. According to a fourth
aspect of theo FERFUPPPEGART| B¢ 9% i s provided an el ectronic

conponent nounting apparatus_.according_to_t second aspect,_.wherein _the
support bl ock noving devﬁfgoﬁﬁhﬂ?d FBved tﬁ%P FuﬁﬁquC ot 'the present

invention, there is provided an' electronic component
mounting method comprising:

.selecting one of support blocks in correspondence
with a kind of board toc be supported, based on data
indicating relatibnship between kinds of bcards and the
support blocks .corresponding to the kinds of boards; and

exchanging a present support block with the
selected support block. |

According to a sixth aspect of the present
invention, there is provided an electronic component
mounting method according to the fifth aspect, £further
comprising, before seledting the support block, inputting
the data of indicating the relationship between the kinds
of becards and the support blocks corresponding to the kinds
of boards.

According to a seventh and an eighEh aspects of
the present invention, there is provided an electronic
component mounting method according to the fifth and sixth
aspects, further comprising displaying an error when the
selected suﬁport block in selenring trhe asupporr hlock is

not stored in a support block storing device for storing



- 4- bl ock to support the board when the electronic conmponent is
nounted on the board, and downward noves the support block to stop

supporting the board. According to a fifth aspect of the present
invention, there is provided an electronic conponent nounting nethod
conpri si ng: sel ecting one of support blocks in correspondence

with a kind of board to be supported, based on data indicating
rel ationshi p between kinds of boards and the support bl ocks. correspondi ng
. to the kinds of boards; and .exchangi ng a present support bl ock
with the selected support bl ock. According to a sixth aspect of
the present invention, there is provided an electronic conponent
nmounting nethod according to the fifth aspect, further conprising,
before sel ecting the support block, inputting
the support blocks tc be exchanged ia exchanging the
support block.

According to a ninth aspect of the present
invention, there is provided an electronic component
mcunting apparatus according to the first aspect, wherein
the support blocks are different in positions of pins for
supporting the boards.

According to a tenth aspect of 'tﬁé present
invention, there is provided an electronic component
mounting apparatus according to the second aspect, wherein
the support blocks are different in positions of pins for
supporting the boards.

According to an eleventh aspect of the present
invention, there is provided an electronic component

~ mounting method according to the f£ifth aspect, wherein the
support blocks are different in positions of pins for
supportzng the boards. |

According to a twelfth aspect of the present
invention, there is provided an electronic component
mounting method according to the sixth aspect, wherein the

support blocks are different in positions of pins for

supporting the boards.

BRIEF DESCRIPTION OF THE DRAWINGS



the data of indicating the relationship between the kinds of boards and

t he support bl ocks corresponding to the kinds of boards.

According to a seventh and an eighth aspects of the present invention,
there is provided an el ectronic. conponent nounting nethod according to the
fifth and sixth aspects,. further conprising displaying an error when the
sel ected support block in selecting the support block is not stored in a
support bl ock storing device for storing t he support bl ocks
to be exchanged in exchanging the suppgrt block. " According to a
ninth aspect of the present invention, there is provided an

etectronic conponent nounting apparatus according to the first aspect,
wherein the support blocks are different in positions of pins for
supporting the boards.

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
drawings, in which: '

Fig. 1 is a schematic diagram of an electronic
component mounting apparatus for carrying ocut an elactronic
compeonent mounting method, according to one embodiment of
the present invention;

Fig. 2 is an'enlarged sectional view of a portion
of the apparatus £for explaining the embodiment of the
present invention;

Fig. 3 is a flow chart showing the method;

Figs. 4A and 4B are views showing different clamp
mechanisms between a cylinder and a board of the apparatus;
and

Figs. SA and 5B are enlarged sectional views of

an essential portion of a support block of an electronic

component mounting apparatus in the conventional art.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Before the description of the present invention
proceeds, it is to be noted that like parts are designated
by like reference numerals throughout the accompanying

drawings.



According to a tenth aspect of the present invention, there is
provided an electronic conponent nounting apparatus according to the
second aspect, wherein the support blocks are different in positions of
pins for supporting the boards. According to an el eventh aspect
of the present invention, there is -provided an electronic conponent
nmounti ng nethod according to the fifth aspect, wherein the support bl ocks
are different in positions of pins for supporting the boards.

According to a twelfth aspect of the present invention, there is
provided an electronic conponent nounting nmethod according to the sixth
aspect, wherein the support blocks are different in positions of pins for
supporting the boards. BRI EF DESCRI PTI ON OF THE DRAW NGS

' Hereinbelow, one embodiment of the present
invention will be described with reference to Figs. 1 and
2. Fig. 1 schematically shows an electronic component
mounting apparatus according to one embodiment of the
present invention. Fig. 2 is an enlarged sectional view of
a portion explanatory of a support block exchange device of
the apparatus in the present invention. First, a mounting
procesé'fcr electronic components will be discussed with
reference to Fig. 1. In Fig. 1, a head part 1 having a
suction nozzle £for sucking an electronic component is
positioned by an XY robot 2 movable in X and Y directions .
perpendicularly crossed each ather. The head part 1 sucks
a predetermined electronic component from a component feed
part 3, which is then positioned over é - component
recognition caméra 4. A suctioﬁ posture of the sucked
component 1ls detected on the basis of an image obtained by
the recognition camera 4. A shifting amount of the head
part 1 when sucking the electronic component is corrected
based. on the obtained data of the suction posturs. The
head part 1 is consequently pecsitioned at a predetermined
posit;on on a board 5, so that the electronic ccmponent is
accurately wmounted to the predetermined pesitiocn on the

board 5.



These and ot her aspects and features of the present invention will becone
clear fromthe following description taken in conjunction wth the
preferred enbodinments thereof with reference to the acconpanying

drawi ngs, in which: Fig. 1 is a schematic diagram of an

el ectronic conponent nounting apparatus for carrying out an electronic
conponent nounting nethod, according to one enbodi nent of the present

i nventi on; Fig. 2 is an enlarged sectional. view of a portion of
the apparatus for explaining the enpgdinent of the present invention;
Fig. 3is a flow chart show ng the nethod, Figs. 4A and 4B are
views show ng different clanp nechani sns between a cylinder and a board of
t he apparatus; and- Figs. 5A and 5B are enl arged sectiohal views
of an essential portion of a support block of an el ectronic conponent
nount i ng apparatus in th&cegnweentalerdn aadd a taEdAdWEDpPESEREET | EblrOEhéHE

PREFERRED ENMBCDI MENTS . Before the description of the present
i nvention prockRARRA § ta¢eoxding tvitdhe tamhodimeatpyild bee expdagngdewithy
i ke reference__ puneral %hr oughout - the acconpanying

reference to Fig. 2. -

In Fig. 2, ©reference numerals respectively
represent: 6 a transfer belt device for transferring the
board 5; 7 support pins disposed on each support block 8; 9
a moéor for driving up and down a suppcrt block holding
table 10 holding the support block 8; 11 a rack, serving as
a support block storing device, provided at one side of the
holding table 10 for storing a p’iurality of suppoxrt blccks
8 with support pins 7 arranged in different manners; 12 a
clamp part for exchanging the support blocks 8; and 13 a
cylinder for driving the clamp part 12.

The motor 9 rotates a driving pulley 9a which is
connected to a pair of pulleys 9d by a belt 9 so as to
rotate the pulleys 9d together with the rotation of the

| driving pulley 9a. A pair of driving shafts 9c has the
pulleys 9d fixed to the lower ends thereof and nuts 10a
fixed to the holding table 10 and engaged with the driving
shafts 9c so that the driving shafts 9c rotate with respect
to the engaged nuts 10a to move upward and downward the
holding table 10. . Thus, when the motor 9 rotates the
driving pulley %a in both directions, the pulleys 9d are
rotated by the belt 9b so as to rotate the driving shafts

9¢ in both directions to move upward and downward the



dr.awi ngs. -7-

Her ei nbel ow, one enbodinent of the present invention wll be
déscribed with reference to Figs. 1 and 2. Fig. 1 schematically shows
an electronic conponent nounting apparatus according to one enbodi nent of
the present invention. Fig. 2 is an enlarged sectional view of a portion
expl anatory of a support block exchange device of the apparatus in the
present invention. First, a nounting process for electronic conponents
will be discussed with reference to EKig. (1. In Fig. 1, a head part 1
having a suction nozzle for sucking an“el ectronic conponent is - positioned
by an XY robot 2 novable in X and Y directions perpendicularly crossed
each other. The head part 1 sucks a predeterni ned el ectronic component
froma conponent feed part 3, which is then positioned over a conponent
recognition caheldidg taBleutli orTip@sholdimf ddlesuOkdds a pair of guide

rails 10c for guiding the support block 8 on the ﬁolding
table 123 in a direction perpendicular tc the transport
direction of the board ' 5 being performed by the transfer
belt device 6. Then, a support block moving device is
constituted by the motor 9, the driving pulley 9a, the belt
S8b, the driving shafts 9c, the pulleys 9d, the holding
table 10, the clamp portion 12, and the cylinder 13.

The cylinder 13 has the clamp part 12 at the end
of the piston rod 13a. The clamp part 12 clamps the
support block 8 on the holding table 10 sc as to position
the support block 8 thereon without .any movement. | One
example of the claim part 12 is shown by 12a in Fig. 4A.
This clamp part 12a includes a rotatable plate 13b fixed to
the end.of the piston rod 13a and a pair of positioning
pins 8a fixed on the support block 8. When the holding
table 10 with no support table 8 thereson is faced to the
support block 8:in one slot of the rack 11 and the piston
rod 13a of the cylinder 13 is clockwise rotated from a
removal position shown by dotted lines to an engaging
position shown by solid lines, the positioning pins ‘8a of
the support block 8 are inserted into and engaged with
‘holes 13c of the rotatable plate 13b and the piston rod 13a
is forward moved so as to move forward the support block 8

from the slot of the rack 11 to a predetermined position of



canmponent is detected on the basis of an inmage obtained by the recognition.
canera 4. A shifting anount of the head part 1 when sucking the
el'ectroni c conponent is corrected based on the obtained data of the
suction posture. The head part 1 is consequently positioned at -a
predeterm ned position on a board 5, so that the el ectronic conponent is
accurately nounted to the predeterm ned position on the board 5.

Now, a take-in and a take-out processes for the board 5 accordlng to the
enbodi nent will be explained with refterence to Fig. 2. In Fig.
2, reference nunerals respectively represent: 6 a transfer belt device
for transferring the board 5; 7 support pins disposed on each support
block 8 9 a notor for driving up and down a support bl ock holding table

10 hol ding the squort bl ock 8; 11 a rack, servin )
the holding table 10 while guid 52 by the rails 10c.

Conversely, when the holdlng' table 10 with the suppoit
table 8 thereon is faced to a vacant slot of the rack 11,
the piston rod 13a is Backward moved and then the support
block 8 is moved from the predetermined position of the
holding table 10 while guided by the rails 108¢c to the
vacant slot of the rack. Then, the support block 8 is
stored in the slot, the piston rod 13a of the cylinder 13
is counterclockwise rotated from the engaging position to
the removal position-;nd then, the posicioning pins 8a of
the support blcck 8 are removed from and disengaged from
the holes 13c¢ of the rotatable plate 13b.

Another example of the claim part 12 is shown by
12a in Fig. 48. 1In Fig. 4B, the cylinder 13 has a U-shaped
rod piston 13e and a T-shaped clamp portion 13f at its end.
.-The support block 8 has a T-shaped recess 8b into which the
-f—shaped clamp portion 13f can be engaaed Thus. when the
support block 8 is moved from the slot of the rack 1l to
the holding table 10, the U-shaped pistcen rod 13e is
rotated to engage the T-shaped clamp portion 13f into the
T-shaped recess 8b of the block support 8.

The apparatus further ;omprises a controller 100
for controiling the exchange of the support blocks 8, an
input device 101 such as a key board for inputting

instructions into the controller 100 therethrough, a



a:support bl ock storing device, provided at one side of the holding table
10 for storing a plurality of support blocks 8 with support pins 7
arranged in different manners; 12 a clanp part for exchanging the support
bl ocks 8; and 13 a cylinder for driving the clanp part 12, The
notor 9 rotates a driving pulley 9a which is connected to a pair of
pul leys 9d by a belt 9b so as to rotate the pulleys 9d together with the
rotation of the driving pulley 9a. A pair of driving shafts 9c has the
pul leys 9d fixed to the |ower ends therepf and nuts |Ca fixed to the
hol ding table 10 and engaged with the driving shafts 9c so that the
driving shafts 9c rotate with respect to the engaged nuts 10a to nove
upward and downward the hol ding table 10. Thus, when the notor 9
rotates the driving pulley 9a in both directions, the pulleys 9d are
rotated by the ddsplaly sposas floxr rdisprayiwy drarvi egrebafwisen Ochen Balbcted
directions to nove upward and downward the
-9 support block 8 is not stored in the rack 11, and sensors
102a, 102b, 102¢, and 102d, located at slots of the.rack
11, for detecting presence of the support block 8 at each
slot in the rack 11 to input such information into the
controller 100. The controller 100 is connected to the
input device 101, the display 104, the sensors 102a-102d,
the motor 9, the cylinder 13, and the bcard detection
sensor 90 so that the controller 100 controls operaticns of
the cylinder 13 and the motor 9 based on the input
information from the input device 101, the sensors 102a-
102d, and the board detection sensor 90. Reference numeral
110 denotes a pair of stoppers for positioning the support
block 8 at the predetermined position on the holding table
10 by contacting the side suxrface of the support block 8
with the stoppers 110.

Instead of the provision of the sensors 102a-
102d, there can be provided a sensor 163, located at the
side suxrface of the support block holding table 10 which
faces to the slots of the rack 11 so as to detect presence
of the support block 8 at each slot of the rack 11. In
this case, when the support blcck holding table 10 moves
downward and upward, the sensor 103 detects the presence of
the support block 8 at each slot of the rack 11 to input

such information into the controller 10¢.



hol ding table 10. The holding table 10 has a pair of guide rails [0c for
gui di ng the support block 8 on the holding table 10 in a direction
perpendi cular to the transport direction of the board 5 being perforned by
the transfer belt device 6. Then, a support bl ock noving device is
constituted by the notor 9, the driving pulley 9a, the belt 9b, the
driving shafts 9c, the pulleys 9d, the holding table 10, the clanp portion
12, and the cylinder 13. The cylinder 13 has the clanp part 12 at
the end of the piston rod 13a. The gpanp part 12 clanps the support
bl ock 8 on the holding table 10 so as to position the support block 8

. thereon without any novenent. . One exanple of the claimpart 12 is shown
by 12a in Fig. 4A. This clanp part 12a includes a rotatable plate 13b
fixed to the end of the piston rod 13a and a pair of positioning pins 8a
fixed on the support bl ofirst. whdparde fhovhlﬂ‘@; thapedecbronid GOTDORSRE t
table 8 thereon is faced to the, support bl ock in one slot of _the rack 11

and the piston 1% &P PfWuntRe dg FraeFiazred lﬁ‘f dhntEanséer: bele, dayice
solTd lihes, the %%SY%W nthe mepedee; bloRR H0REvids B30 BRI oLy
I nto and engagesql £ 13c t?ftﬁfbe QLat pit?tfs 13D¢ PLigd on

rod 13a is forvvgy(? giso as o nove t’Forvva e suppor% %@e:i%
board detection sensor 90 or the like that the board S
reaches a predetermined position above the support block 8,
the holding table 10 is raised to a predeteimined position
by the motor é based on the control operation of the
controller 100 to hold the board 5 on the support pins 7 of
the support block 8. Then, the electronic componenﬁs are
mounted on the board 5 held by thé support block 8, and,
upon completion of the mounting, based on the contrel
operation of the controller 100, the holding table 10 is
lowered to a prede‘.em:.ned position by the motor 2. .The
board 5 having the mounted electronic components is taken
out by the transfer belt device 6.

An exchange operation fér . support. blocks 8

correspondingly to the switching of the kind éf boards 5
will be discussed below, based on the control operation of
the controller 100. When the kind of becards 5 is changed,
the support block & should match the switched board 5, that
is, the support pins 7 on the support block 8 should be
arranged tc conform to the switched board 5. The storing

rack 11 stores the support blocks 8 corresponding to a

plurality of kinds of boards S. 1In order to exchange the



fromthe slot of the rack 11 to a predeterm ned position of

- 10 - the holding table 10 while guided by the rails |0Oc.
Conversely, when the holding table 10 with the support table 8 thereon is
f aced to a vacant slot of the rack 11, the piston rod 13a is backward
noved and then the support block 8 is noved fromthe predeterm ned
position of the holding table 10 while guided by the rails I0c to the
vacant slot of the rack. Then, the support block 8 is stored in the
slot, the piston rod 13a of the cylinder, 13 is counterclockw se rotated
fromthe engaging position to the renoval position and then, the
positioning pins 8a of the support block 8 are renoved from and di sengaged
from the holes 13c of the rotatable plate 13b. Anot her exanpl e
of the claimpart 12 is shown by 12a in Fig.-4B. 1In Fig. 4B, the cylinder
13 has a U shaptfgpefedbbbsk®ng 13shaitbldiihasitaptd tbaip positbondSfbptthés

end. motor 9 to a vacant slot in the storing rack 11, and the
support block 8 currently used is clamped by the clamp part
12 arranged over the holding table 10 and accommodated in
the wvacant slot of the rack 11 by the ' cylinder 13 as
described above. 'After the support block 8 is accommodated
therein, the clamp part 12 is released and the holding
table 10 is pdsitioned by the motor 9 to a positicn of the
supﬁort block 8 to be used next in the rack 11. The
support block 8 to be used aext is clamped by the clamp
part' 12 and set at the predetermined position on the
holding'table 10 by the cylinder 13. The holding table 10
after exchanging the support blocks 8 igs raised again by
the motor 9, when the exchange operation is finished.
The support blocks &8 can be_ automatically
.exchanged if the support blccks 8 corresponding to the
kinds of boards 5 are preliminarily designated and input in
mounting programs stored in the controller ioo of the
apparatus. The mounting program cor;espondihg to che kind
of boards S5 is selected, thereby to automatically select
and exchange the corresponding support block 8. ‘The
exchange operation may be also carried out simply through
the input device 101 such as a key input, without inputting

of mounting programs.



The support block 8 has a T-shaped recess 8b into which the T-shaped clanp
portion 13f can be engaged. Thus, when the support block 8 is noved from
the slot of the rack 11 to the holding table 10, the U shaped piston rod
13e is rotated to engage the T-shaped clanp portion 13f into the T-shaped
recess 8b of the block support 8. The apparatus further conprises
a controller 100 for controlling the exchange of the support blocks 8, an
i nput device 101 such as a key board for inputting instructions
into the controller 100 therethrough, a di splay 104 for

di spl ayi ng an error when the selected"gﬂbﬁort block 8 is not stored in the
rack 11, and sensors 102a, 102b, 102c, and 102d, | ocated at slots of the
rack 11, for detecting presence of the support block 8 at each slot in
the rack 11 to input such information into the controller 100. The

controller 100 is connecteshd 0idh€in such a case, the electronic compcnent
mounting method according to the embodiment is executed in
accordance with the flow chart shown in Fig. 3. Firsc, at
step S1, is input into the controller 100 through the input
device' 100, data of indic;ting felationship batween the
kinds 6f boards 5 and'the support blocks 8 corresponding to
the kinds of boards 5. At step S2, by the contrcller 100,
one of suppoft blocks 8 in correspondence with a kind of
board 5 to be supported is selected based on the input data
indicating the relationship. At step 83, it is decided by
the controller 100 whether or not the selected support
block 8 is stored in the rack 11. If the selected support
block 8 is not stored in the rack 11, an error is displayed
on the'dispiay 104 at step S5.. When the selected support
block 8 is stored in the rack 11, the mcving aﬁount of the-
holding table 10 is determined in accordance with the
number.of the slot where the selecﬁed support block 8 is
stored in the rack 11 and the number of a vacant slot where
the support block 8 placed on the holding table 10 will be
‘stored. At step S4, the. holding taﬁle 10 is driven by the
motor 9 based oh' the deteiﬁined. moving amount and Fhe_
present support block 8 on the holding table.lo is faced to
the vacant slot of the rack 11 to move the support block 11
into the Vacant slot. Then, the holding table 10 is moved

to face the selected support block 8 stored in the slot of



i nput device 101, the display 104, the sensors 102a-102d, the notor 9, the
cylinder 13, and the board detection sensor 90 so that the controller 100
controls operations of the cylinder 13 and the notor 9 based on the input
information fromthe input device 101, the sensors 102a- 102d, and the
board detection sensor 90. Reference nuneral 110 denotes a pair of
stoppers for positioning the support block 8 at the predeterm ned position
on the holding table 10 by contacting the side surface of the support
block 8 wth the stoppers 110. - 15 Instead of the provision of the
sensors 102a- 102d, there can be provided a sensor 103, |ocated at the
side surface of the support block holding table 10 which faces to the
slots of the rack 11 so as to detect presence of the support block 8 at
each slot of the rack 11. In this case, when the support block holding -
tabl e 10 noves theowaak dllarandipvite dselerteask nupport3 histcictds ihetpkeseoue of
the support block 8 at each slot of the rack 11 to input such information

into the contr dHc8 thgoslot.
As is described hereinabove, in the electronic

component mounting apparatus according to the embodiment of
the present invention, the plurality of support blocks for
supporting the boards when mounting ﬁhe electronic
components, etc. thereon are provided. The support bleck
corresponding " to the kind of boards is automatically
selected among the pluralz‘._ty of support blocks when the
kind of boards is changed. Accordinglf, the switching time
for switching the kind of boards is reducéd and the working
efficiency of facilities is enhanced, thus improving the
productivity to wmount the electronic components. The
plurality of .support blocks provided in the elecéronic
component mounting apparatus are stored lin the storing
device set at one side of the support block moving device.
When the support blocks are to be exchanged,“ the using
support block is stored in a vacant slot of the storing
device, and the support block to be used next is fed from
. the Storing device. In the electronic component mounting
appa;atus, the éupport block is moved up and down to mount'
the electro_nic components by the | same driving device as
used when the support block is moved up and dowa to be
exchanged. The up-~and-down mbvement of the support block

when the electronic components are mounted on the beoard is



-2 - First, a board 5 where the electronic conponent is to
be mounted is transferred by the transfer belt device 6 to above the
support block 8 having the plurality of support pins 7. At this tine,
when it is detected by the board detection sensor 90 or the like that the
board 5 reaches a predeterm ned position above the support block 8, the
holding table 10 is raised to a predeterm ned position by the notor 9
based on the control operation of the controller 100 to hold the board 5
on the support pins 7 of the support -blkéck 8. Then, the electronic
conponents are nounted on the board 5 held by the support block 8, and,
upon conpl etion of the nounting, based on the control operation of the
controller 100, the holdlng table 10 is |lowered to a predeterm ned
position by the motor. 9. The board 5 haV|nggthe nmount ed el ectronic

conponent s |s1995§+ean“4nPYrﬁp?rﬁﬂ@?eﬁrbgF JBPFEE @ when the sypport
exchange operati o f.o bl o C on t he

swi t chi ng of t%é’ d Jb% 5@3‘;)%2 g‘p Wi b |nsc%se§:oeoeldé3£v2\;%aé§§§d on Fﬁg
control operat 'éaﬁs‘?:fructth.%nceﬁt Eﬁé'&héﬂﬁ’g a&%ééﬂ%a'ﬂ B QhnPOfEdes> IS

changed, the support block 8 should match the switched board 5, that
The electrcnic component mounting apparatus can

include a process for inputting data of the support blocks
corresponding to the kinds of boards to be produced, a
process for selecting the corresponding support block based
on the input data, and a prbcess forlexchanging the present
support bleck with the selected support block, whereby the
required support block can be automatically exchanged on
the basis of the  selection of a mounting program
corresponding to the kind of boarxds. |

Although the present invention has been fully
described in connection with the preferred embodiments
thereof with referenge to the accompanying drawings, it'is
to be noted that various changes and modifications are
apparent tc those skilled in the art. Such changes and
modifications are to be understood as 1ncluded within the
scope of the preseant invention as defined by the appended

claims unless they depart therefrom.



is, the support pins 7 on the support block 8 should be arranged to
conformto the swtched board 5. The storing rack 11 stores the support
bFocks 8 corresponding to a plurality of kinds of boards 5. In order to
exchange t he - 13 - | support bl ocks 8,
the holding table 10 is positioned by the notor 9 to a vacant slot in the
storing rack 11, and the support block 8 currently used is clanped by the
clanp part 12 arranged over the holding table 10 and accommpdated in the
vacant slot of the rack 11 by the cylipgder 13 as Af ter
the support block 8 is accommpdated therein, the Jmﬂmﬂmimﬁlmnm el eased
and the holding table 10 is positioned by the not or* 9¢tora woss tisOn of
support block 8 to be used next in the rack 11. The support block 8 to
be used next is cla ed by the clanp part 12 and set at the predeterm ned
position on t h®HEAROLE| REAIMER IS0 by the cylinder 13. The hol di ng table 10

after exchangi ng the sueggrt bl ocks 8 is raised agai n by
electronic component  mounting apparatus

comprising:

a plurality of support blocks (8) one of which
supports a board (5) when mounting'an'electronic component,
wherein a support block among the plurality of support
blocks is automatically selected and exchanged in
accordance with switching of a kind of beards.

2. An electronic component moﬁnting apparatﬁs
according to claim 1, further comprising: '

a storigg device (11) for storing the plurality
of support blocks; and

a support ©block meving device
(3,9a,9b,9¢,9d,10,12,13) for selecting one of the support
blocks stored in the storing device in accordance with the
switching of the.kind of beares and moving the selected
eupport block from the storing device-to a position where
the board is supported by the selected support bleck.

3. An electronic component mounting apparatus
according te claim 1, further comprising a single support
block driving device for upward moving the support block to
support the board when the electrenic compoﬁent is mounted
on the board, downward moving the support block to stop
. supporting the board, ahd exchanging the support block with

another support block.



the notor 9, when the exchange operation is finished. The support
bl ocks 8 can be automatically exchanged if the support bl ocks 8
corresponding to the kinds of boards 5 are prelimnarily designated and
input in nmounting prograns stored in the controller 100 of the apparatus.
The mounting program corresponding to the kind of boards 5 is sel ected,

thereby to automatically select and exchange the spondi ng support
bl ock 8. The exchange operation may be al so carried out sinply

;ngirggg devi ce 101 such a§ a key inpytg Wi t[mliz Inpm”"”"”"”"(ﬂﬂﬂi&mf

in such a case, the electronic conponent nounting nethdd &ccoér

enbodi ment is executed in accordance with the flow chart shown in Fig. 3.
First, at step S1, is input into the controller 100 through the input
device 100, data of.indutat igl@ctebatitonstbdipoigincemotin€ing apparatus

according to claim 2, wherein the support block moving
device upward moves the support block to support the board
when the electronic component is mounted on the board, and
downward moves the support block to stop supporting the
board.

5. An electrqnic component mounting method
coﬁprising: |

selecting one of support blocks in cocrrespondence
with a kind of board to be supported, based on data
indicating relationship between kinds of boards (5) and the
support block5'corresponding to the kinds of boards; and
_ exchanging .2 present support block with the
selaected support block.

6. An electronic component mounting method according
to claim 5, further comprising, before selecting the
éupport block, inputting the data of indicating the
relationship between the kinds of boards (5) and the
support blocks corresponding to the kinds of boards.

7. An electronic component mounting method according
to claim 5, further comprising displaying an error when the
selected support block in selecting the support block is
not stored in a support block storing device (11) for
storing the'support blocks to be exchanged in exchanging

the support block.



ki.nds of boards 5 and the support bl ocks 8 corresponding to the kinds of
boards 5. At step S2, by the controller 100, one of support blocks 8 in
correspondence with a kind of board 5 to be supported is sel ected based on
the input. data indicating the relationship. At step S3, it is decided by
the controller 100 whether or not the selected support block 8 is stored
in the rack 11. |If the selected support block 8 is not stored in the rack
11, an error is displayed on the display 104 at step Sb.

sel ected support block 8 is stored in:é;e rack 11, the nmount of
the holding table 10 is deternined in “dccordance with-tﬁmﬂ I@'L@Mﬂ

sl ot where the selected support block 8 is stored in the
. nunber of a vacant slot where the support block 8 placed on the hol ding
table 10 will be stored. At step S4, the holding table 10 is driven by the

notor 9 based on the deAfr @l8€erdiid NbnptRidnt mROHtiRg mBEESENACSSRPH
bl ock 8 on the holding table 10 is faced to the vacant slot of the rack 11

to nove the suppocflahino6k farthet ccduprisingnidisplayifyean éheohoblibmag-Hebl e

10 is noved to face the selected support block 8 stored in the slot of
selected support block in selecting the support block is
not stored in a suppcrt block storing device (11} for
storimg the support blocks to be exchanged in exchanging
the support bicck.

9. .An electronic component mounting apparatus
according to claim 1, wherein the support. blocks are
different in positions of pins (7) for .supporting‘ the
boards. | |

10. An electronic component mounting appératus
according to claim 2, wherein the support blocks are
different in positions of pins (7} for supporting the
boards.

11. An electronic component mouﬁting method according
to claim 5, wherein the support blocks are different in
posit.icns of pins (7) for supporting the boards. )

' 12. An electrenic component.mbunting'method éccording

to claim 6, wherein the support blocks are different in.

positions of pins (7) for supporting the boards.



the rack 11 and the sel ected support block 8 is taken out fromthe slot.
As i s described herei nabove, in the electronic conponent nounting
apparatus according to the enbodi nent of the present invention, the
plurality of support blocks for supporting the boards when nounting
the electronic conponents, etc. therggn are provided. The support bl ock
corresponding to the kind of boards is automatically selected anong the
plurality of support blocks when the kind of boards is changed.
Accordingly, the switching tine for switching the kind of boards is
reduced and the working efficiency of facilities is enhanced, thus

I nproving the productivity to nount the electronic conponents. The
plurality of support bl ocks provided in the electronic conponent nounting
apparatus are stored in the storing device set at one side of t he support
bl ock novi ng devi . / !Denfthe support bl ocks are to be exchanged, the
using support block is stored in a vacant slot of the storing device, and
t he support block to be used next is fed from the storing device. In the
el ectroni ¢ conponent nounting

N . : ;
%, IS ; " _;/6
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apparatus, the support block is noved up and down to nmount the electronic
conponents by the same driving device as used when the support block is
noved up and down to be exchanged. The up-and-down novenent of the support
bl ock when the el ectronic conponents are nounted on the board is

carried out by the same driving motor aggwhen the support block is noved
up and down to be exchanged. The construction of the driving

devi ces can be sinplified. The el ectroni c conponent nounting
apparatus can include a process for inputting data of the support bl ocks
corresponding to the kinds of boards to be produced, a process for

sel ecting the correspondi ng support vﬁock based on the input data, and a
process for exchanging the present #lpport bl ock with the sel ected support
bl ock, whereby the required suppdt4bl ¢k can be automatically exchanged
on the basis of the selection of

ki nd of boards.
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~ Alsthough the present invention has been fully described in connection
with the preferred enbodi nents thereof with reference to the acconpanyi ng
~drawings, it is to be noted that various changes and nodifications are

. apparent to those skilled in the art. Such changes and nodifications are
- to be understood as included within thg,scope of the present invention as
- defined by the appended clains unless they depart therefrom

- 17 - VWHAT | S CLAI MED | S: 1. An el ectronic conponent
nounting apparatus conprising: a plurality of support bl ocks
(8) one of which supports a board (5) when nounting an el ectronic
conponent, wherein a support block anong the plurality of support bl ocks
is automatically selected and exchanged in accordance with

swi tching of a kind of boards.

Fig.3

( sTAaRT )

S1 INPUT DATA OF SUPPORT BLOCKS
CORRESPONDING TO KINDS OF BOARDS

S2 SELECT ONE SUPPORT BLOCK
| . -BASED ON INPUT DATA

s3 - o NO
SELECTED SUPPORT BLOCK srm}_-

|YES

S5! DISPLAY ERROR

84|  EXCHANGE SELECTED SUPPORT BLOCK

( eNnD )




2. An el ectronic conponent nounting apparatus according to claima1l,
- further conprising: ‘a storing device (11) for storing the
prfurality of support bl ocks; and a  support bl ock novi ng
devi ce (9,9a,9b,9c,9d,10,12,13) for selecting one of the support bl ocks
stored in the storing device in accordgy e wth the swtching of the kind
of boards and noving the selected support block fromthe storing device to
a.position wherjﬁ‘?he bﬁizﬁ i's supported by the sel ected support bl ock.
. 3. An el ectrénhi d &o ent nmoypting apparatus according to claima1l,
- further conprising a single supporg
the support block to support the;
mounted on the board, doy@@rd_
supporting the board, and exchan
support bl ock. '

I bl ock- driving device for upward novi ng
jard when the el ectronic conponent is
yng the support block to stop

g the sj@port block with another

- 18 -
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{ .
4~ An el ectr oni€e— G&H"ﬁeﬁeﬂ{"——ﬁ‘ﬁttﬂtl ng apparatus . according to claim 2,

wherein the suppo Io 9ev1ce upwar d moves t he support bl ock to
slipport the board ‘Foni ¢ conponent is mounted on the board,
and downward anes | ock to stop supportlng the boar d.

5. An  elect ron| mount i ng ng:
sel ecti ng one of support bl ocks in corresp S SHEEWHAR BEBN md of board to

be supported, b Lndicating refati or@ﬂ%ﬁi@c ween fiki nds of
boards (5) and A %%gb ‘S’%t“ﬁ?o%ﬁg'«?ép of boar ds;

S %iﬁeneszwawwgbggggsﬁga SRS BTN o 1L

claim 5, furt her conpri sing, efore ectl ngy support bI ock
inputting the data of indicating the relati onshl_ p bet ween the ki nds
of boards (5) and the support bl ocks corresponding to the kinds of boards.
7. An electronic conponent npunting nmethod according to claimb5, further

conprising displ ayi ng an®8rr&te Wl"é‘?fut%ec%‘EP@BFEd ROHHIS bPPERLAEUS is
| ect th t b| t t. bl gck st
devi ce (11) T oPtReaRa g Ehe < RHIGRLIEPL 5F, EoPaBteRlntig e HoF n SuRbRARIR%

boards. A support block among the plural:.ty of support

blocks is automatically selected and exchanged in
accordance with the switching of the kind of boards, so
that the switching time for switching the kind of boards is

reduced, theréby improving the productivity.

Figure 2.
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8. an

el ec conmponent nounting net hod accorditng . to claim®6, further
conp di splaying an error when fthe selected support block in
sel TEMT“@Ft'PHESAJBSTmA@TOCk I's not stored in a support block storing
deyice (1 storing-th ; ;
the support bI ock. 9. An eI ect ron| c . CO onent nount i ng
appar at BEECTREONIS 6OMBRONENS ] G AR ‘ A THOD)| ocks are
different in positions of pi ns (7) for supportlng the boards.
10. A”An%lééﬁbﬁl@%bﬁmoﬁ&ﬂﬂﬁﬂﬂﬂﬁ appardthd E@roﬁ@@ﬁhﬁh apluralitg of support Blecks¢8pri m
2, | whegpi &, ﬁfcﬁ (s cﬁlrgeﬂk pl’aﬂthﬁpéf Tsigspdst Blocks s
Erz)un ¢ T (r)]r ;éé& s@%g‘t{qé i ?d 1n §kitd @mngﬁﬁoards
di f{f er el ). 59 (‘18 ﬁ}e hb‘f" H{nﬁ 0(75) %P@ ?32%50 dﬂ&lﬁ’ tfilér@by

improve e product1 ity.

Figure 2.
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12. .An el ectr R&?AM&MTm%fu ng net hod according to.claim®6, wherein

.....

t he support bllocKS are differagnti in. “positions of pins (7) for supporting
t he boards. An el ectronic conponent nmount i ng
met hod conpri s pvi di ne@ pl urSaibstitutd siveett €14 hhyred2000por t
bl 6cks, each o d support bl ocks having support pins
arranged theregn for 'supporting particul ar board from anong plural - _
boards, one of “3ard pl ate-shaped supsy tcligeks being initially disposed in
a nounting position and others of. said plate-shaged suppor.t bl ocks bej ng
di sposed i -3t orage poditi orRleFEGRtES | vefymponen mougé'lléé‘t i ngd*etogh
~anong said fi§ﬂ€‘<_f;)?d support bl ocks disposed in said storage positions,
a sel ected pl at e-shaped support bl ock which has support pins arranged

t hereon for supporting rrditigticha oabep ik ety and whlahecohapedordpportt he

board to be ymunted, basedcon_data_i.ndicati el.ati hi 't ween .t he
pl ural boa?’dsoéﬁ%' t 1§ cg"l as g-s aa]p%d psl %ﬁogﬁla&%&kgﬁghgg ﬁcok?f%@g%ﬁa&)ﬁ[ e
pl ural boardlgppdeisppihsvelntanged thereomemori ngupsorkinie af maitdcular
pl at e- shaped azrucgport bl ocks from said nounting position, noving the

sel ect ed plRg h&PeB SHIRRA t PhPGEE iIR3FIte RBENntAThgSALYi BIGte-Sigped
suppor ti ng Qigp Skt t he1hoRs A dihg he il ieaiRf Rl St S@p%féurmi%y?
and nmounting el ectronic conponents onto the board supported on
t he sel ect @pplien sipnsedoshppsrtobl delkd 1plate-shapadcoviperriit Ad@RKsSng
appar at us, | 8§ g : t s . a storing
device to skfeglﬁg& aéip r%‘f?tlyn (a)#cg]%)alo{?( ;ossl%&gé’ng{/%%&%vfecl to position
said table relative to ssElattsimay,i nfraevamengasdid plaie-shapadgisuprdet ce
to renmove g first bcl{'ock fré)msaid t.apl e .and deposit, the first bl (1ck irgo
sai d Stoﬂi%}ocks ispose in sai storage " positions, a selecte

plate-shaped support block which has support pins arranged
thereon for Supporting a board to be mounted and which
corresponds to the board to be mounted, based on data
indicating relationships between the plural boards and the
plate—shaped'support blocks that correspond to the plural
boards, fespectivelyi |
removing said one of said plate—shaped support
blocks from said mounting position, moving the selected
plate-shaped éupport block into the mounting position, and
supporting one of the boards on the selected plate-shaped
~ support block; and
| ; moﬁnting electronic components onto the board
supported on the selected plate-shaped support block.
14. A component mounting apparatus, comprising:
a table to sﬁpport a block;
a storing device to store a plurality of blocks;
| a moving device to position said table felative to
said storing device; and
an exchanging device to remove a first block from
-said table and deposit the first block into said sforing
device, and to remove a second block from said storing

device and deposit the second block onto said table, after

x ¢ L M 5 x




deviice, 'an‘g;LQ,Lﬁnnye—a—ﬁecvﬁd bl ock fromsaid storing device and deposit
t he second bl ock onto Salﬁ\iﬁbl e, after - 21 said noving device has

positioned s ﬂmm‘“m e to said storing device. 15. A conponent
nount i ng appg‘

supgpprt biSilstitite siegtor 14haed2000
reSpectively; * a"ta Ie to support one of said support blocks while the

one support bl ock supports one of the boards; and a transferring _
device to iambeahyy dovdrsf ehias hporsridummnbrsabdoctlabﬂ.leome;hatﬁ-‘t@blte and
to autorratlcally transfer a,not her of said support blocks onto said table.
said 'storing device .
: 15. A component mounting apparatus, comprlslng.
- support blocks to support boards, respectively;
a table to support one of said support.blocks while
the one support block supports one of the boards; and
a.transferring device to automatically transfer .the
one support block from said table, and to automatically

transfer another of said support blocks onto said table.
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