DESCRI PTI ON COMPONENT MOUNTI NG APPARATUS AND METHCD

Technical Field 5 The present invention relates to a
conmponent nount i ng apparatus and nethod for holding a plurality of
conponents of a conponent supply device by neans of a plurality of
conponent hol di ng nmenbers and thereafter 1 nmounting the conponents on a
body to be nmounted of, for 10 exanpl e, a board or a conponent.
Background Art Conventionally, there has been known a
variety of structures as an apparatus for nounting conponents on a

board. For exanple, as shown in Fi gesekIptmiene i s known a

COMPONENT MOUNTING APPARATUS AND METHOD

Technical Field
5 The present invention relates to a component
mounting apparatus and method for holding a plurality of
components of a component supply device by means of é
plurality of component holding members and thereafter
mounting the components on a body to be mounted of, for
10 example, a board or a component.
Background Art
Conventionally, there has been known a variety of
structures as an apparatus for mounting components on a
board. For example, as shown in Fig. 61, there is known a
15 rotary type high-speed mounting apparatus in which a
plurality of suction nozzles 501 are supported on a rotary
head 500, the suction nozzles 501 hold by suction components
one by one from component supply cassettes 502 when each
suction nozzle 501 is placed in a component suction position
20 by the high-speed rotation of the rotary head 500, and the
components held by suction by the suction nozzles 501 are
mounted on a board 503 when each suction nozzle 501 is
positioned in a component mounting position by the rotation
of the rotary head 500.

25 However, according to the above-mentioned high-



15 rotary type high-speed nounting apparatus in which a

plurality of suction nozzles 501 are supported on a rotary head 500,

t he suction nozzles 501 hold by suction conponents one by one from
conponent supply cassettes 502 when each suction nozzle 501 is placed
I n a conponent suction position 20 by 2 he hi gh-speed rotation of the
rotary head 500, and the conponents held by suction by the suction
nozzl es 501 are nounted on a board 503 when each suction nozzle 501
S positioned in a conponent nounting position by the rotation

of the rotargpdeendmbAting5 apparatus, iFovweler rotatdokdi sgetd td® the
above- nenti oned hi gh- 2

speed mount inyd aapPanesds,500f ise irdradadsedl,Sperenofrddd@y movements for
- component posture control around the nozzle axis of the.
suction nozzles 501 and positioning movements in the XY-

5 directions, or the two directions that are orthogonal to

each other for the positioning of the board 503 come to be

unable to follow the high rotating speed. Even if the

rotating spee'd is further increased, then a time during

which the rotation is stopped for the rotating operation

10 around the axis of rotation of the suction nozzles 501 and

the board positioning operation is prolonged, consequently
failing in reducing the time of mounting work. In addition, .

by increasing thé rotating speed of the rotary head 500,

noises and vibrations are increased, and the issues of a

15 reduction in reliability of the whole equipment, an increase

in running cost, and so on are Dbecoming obvious.
Furthermore, the component'supply cassette 502, which has a

wéight ranging from 100 kg to more than 200 kg provided with

a plurality of component supply cassettes 502,_ moves forward

20 and backward at high speed in the direction of one axis to

the component suction position of the suction nozzles 501.

This causes another issue that noises and vibrations are

further increased and a design required to take safety into

full consideration must be performed. Furthermore, if the

25 component supply cassette 502 is divided into two parts,



rotary head 500 is increased, then rotary novenents for conponent
posture control around the nozzle axis of the suction nozzles 501 and
positioning novenents in the XY- 5 directions, or the two directions
that are orthogonal to each other for the positioning of the board
503 cone to be unable to follow the high rotating speed. Even i f

t he rotating speed is further increased, then a tinme during

which the rotation is stopped for the rotating operation 10 around the
axis of rotation of the suction nozzles 501 and t he board positioning

operation ighpi-gl 989ed, igeneeuant ke occuph@ibhnérkd bedgsen@quigmehie of
nounting work. In addition, by increasing the rotating speed of the

rotary headpa@@mes 1argdOtsefedith WHY Yridhiztake thNpeeagqdi pRdft t fed SSUES
of a 15 reduction in reliability of the whol e equi prent, an increase

in running cost, aﬁEco§8in@£%,aEﬁe_Q&%@%E”Qxfo@ﬂéoﬂ§esent infehithgnnor e,
t he conponent supply cassette 2, which has a wei ght rangi ng from

100 kg to mpge tRan 29Qekd tRkOVig¢edehPioned &@sBhysal hhy obregamanent
supply cassettes 502, noves forward :

5 component mounting apparatus and method <capable of
compacting the whole equipment, reducing the noises and
vibrations, and increasing the reliability of the equipment.
Disclosure Of Invention °*

In order to achieve the aforementioned object, the

10 present invention is constructed as follows.

According to a first aspect of the present
invention,'there is provided a' component mounting apparatus
comprising:

a plurality of self-propelled system heads each of

15 which has a component holding member capable of holding a
component to be mounted on an object to be mounted and has a
self-propelling drive device;

a closed-loop travel track along which the self-
propélled heads circulate independently of one another by

20 driving the drive devices of the plurality of self-propelled
system heads;

an object positioning device that is arranged in
an object positioning section of the travel track and

positions the object; and

25 a component supply device that is arranged in a



20 and backward at high speed in the direction of one axis to t he

conponent suction position of the suction nozzles 501. Thi s causes
anot her issue that noises and vibrations are further increased and a
design required to take safety into full consideration nust be

per f or med. Furthernore, if the 25 cbnponent supply cassette 502 is
divided into two parts, 3

there is an issue that the occupation area of the equi pnent becones

| arge to reduce the productivity per equi pnent area.

Accor di ngl y,conpenebjte Gugdfl t NeedREeNbfi Rhentiivel tradls hAdSAortalihe
af orenenti oned i ssues and provide a 5 conponent nounti ng appar at us

and net hod thegapabltBe céfponents comedyng the whol e equi pnent, reducing
the_noises and vibrations, and increasing the reliability of the
equi prent . the plurality of -self-propelled system heads. are
made to independently travel by controlling each of the
5 drive devices in a manner that the self-propelled system
heads do not interfere with one another on the travel track,
the component holding members of the self-propelled system
heads independently hold the components from the component
supply device, the self-propelled system heads having the
10 component holding members holding the components
subsequently independently travel along the travel track,
and the components held by the component holding members of
the self—propelled system heads are independently.méunted
on the object positioned by the object positioning device
15 of the object positioning section on the travel track. .
According to a _second aspect of the present
invention, there is provided a component mounting apparatus
as mentioned in the first aspect, wherein the travel track
has at least one straight portion in the closed-loop along
20 which the plurality of self-propelled system heads travel,
the object positioning device is arranged in the straight
portion of the travel track, the object is positioned by the
object positioning device of the object positioning section,
and the components are independently mounted on the

25 positioned object by the component holding members of each’



Di sclosure O Invention I'n order to achieve the
af orenenti oned object, the 10 present invention is constructed as

fol |l ows. According to a first aspect of the present
i nvention, there is provided a conponent nounting apparatus
conpri si ng: a plurality og self-propelled system heads each

of 15 whi ch has a conponent hol di ng nenber capable of holding a
conponent to be nounted on an object to be nounted and has a
sel f-propelling drive device; a closed-1oop travel track

al'ong whi ch @ﬂetﬁgl§elf_propegqggegbgqeﬂeﬁggdg[rculate independently of one
anot her by 20 driving the drive devices of the plurality of

sel f-propel | ed HEESFBNRASto a  third  aspedd A €ClLPOSHEL L0 0T
e

device that is arranged in an obj ect positioning section

travel trackigpghtion, BOSH | LNHENAE B 88 Lcoiherd mounting app&ratus -
conponent supply device that is arranged I1n a
as mentioned in the first aspect, wherein the travel track
5 has at least one straight portion in the closed-loop along
which the plurality of self-propelled system heads travel,
the component supply section is arranged in the straight
portion of the travel track, and the components supplied
from the component supply device of the component supply
10 section are independently held by _the component holding
members of each of the self-propelled system heads.

According to a fourth 'aspect. of the present
in&ention, there is provided a component mounting apparatus
as mentioned in the first or second aspect, wherein the

15 travel track has another second straight portion, the
component supply section is arranged in the second straight
portion, and the components supplied from the component
supply device of the component supply section are
independently held by the component holding members of each

20 of the self-propelled system heads.

According to the fifth aspect of the present
invention, there is provided a component mounting apparatus
as mentioned in any one of the first through fourth aspects,
wherein a first head of the plurality of self-propelled

25 system heads is positioned in the component supply section



4 conponent supply section of the travel track and contains

therein the conponents, whereby the plurality of

sel f-propel | ed system heads are made to i ndependently travel by

controlling each of the 5 drive devices in a manner that the

sel f-propell ed system heads do not énterfere with one another on the

travel track, t he conponent hol ding nenbers of the self-propelled

system heads i ndependently hold the conponents fromthe conponent

supply device, the self-propelled system heads having the 10 conponent

hol di ng menbetlse thavel ngrack heandcanpegentishead ofsulisequiemdlyity of

I ndependently travel along the travel track, and the conponents held

by the conpaeEnfi-grmipdiligdnespstaemotheads is positioned in the object
-po.sitioning_ section of the travel track concurrently with

the holding of the component to be mounted on the object

5 from the component supply device by the component holding
member of the first head and mounts a component that has
been received from the component supply device and held by
the component holding member of the second head on the
object positioned by the object positioning device.

10 According to a sixth aspect of the present
invention, there is provided a component mounting apparatus
as mentioned in any one of the first through fifth 'aspects,
further comprising: a component recognizing device that is
arranged between the component supply section and the object

15 positioning section of the travel track and recognizes a
posture of the component that has been received from the
component supply device and held by the component holding
member of each head, whereby each head holds the component
that is received from the'component_supply'device and is to

20 be mounted on the object by the component holding member of
the head and subsequently travels along the travel track
toward the object positioning device, the component
recognizing device recognizes the posture of the component

that has been received from the component supply device and

25 held by the component holding member of each head in a



the self-propelled system heads are i ndependently nounted on the

obj ect positioned by the object positioning device 15 of the object

positioning section on the travel track. According to a

second aspect of the present i nvention, there is provided a conponent

nount i ng appar at us as nmentioned in The first aspect, wherein the

travel track has at | east one straight portion in the cl osed-I| oop

along 20 which the plurality of self-propelled system heads travel,

t he object positioning device is arranged in the straight portion of

the travel tpexitide iobj editidhs fhei t conpdnbytt heecognizibhy ecdeyinss t i i ng

devi ce of the object positioning section, - and the conponents are

i ndependent | arremygdded adpnttheth@5 travedi t tﬁaeﬁ adjeirig by;htahetr,mbnertthe

hol di ng nmenbers of each 5
component that has been received from the component supply
device and held by the component holding member of each head

5 is mounted on the object positioned by the object
positioning device after completing recognition, and the
posture of the component is controlled on the basis of a
component recognition result obtained by the component
recognizing device while the head is traveling toward the
10 object positioning device after completing recognition or

immediately before the mounting on the object.

According to a seventh aspect of the present
invention, there is provided a component mounting apparatus
as mentioned in any one of the first through sixth aspects,

15 wherein the travel track is constructed of a rail that has
both side surfaces protruding roughly in a triangular shape,
and each head traveling along the travel track has wheels
having curved convex surfaces capable of sliding in point
contact with approximately triangular protrusions located on

20 both sides of the rail.

According to an eighth aspect of the present
invention, there 1is provided a component mounting method
comprising: independently circulating a plurality of self-

propelled system heads each of which has a component holding

25 member capable of holding a component to be mounted on an



of the self-propelled system heads. According to a third
aspect of the present I nvention, there is provided a conponent
nount i ng appar at us as nentioned in the first aspect, wherein the
travel track 5 has at | east one straight portion in the closed-I|oop

al ong which the plurality of self-gpropelled system heads travel

t he conponent supply section is arranged in the straight portion of
the travel track, and the conponents supplied fromthe conponent
supply device of the conponent supply 10 section are independently held
by the cogpgRert toh@edi@nted andT®EReS 1230700 14RE elifePRRAlded
syst em heads. According to a fourth aspeCt of the present

i nventi on, ere | Vj 0 KoLt | : at-u

ment i oned i%BtHg-F??E%&o%gggcgﬁggggpg%%%:mherefﬁgﬁﬁgﬂg%gb §¥¥gbe?f ??gck

has _anothel,;Secadicab! 8b9Phat POAL| Ol £-giKhelled syHUERPRRANSS P IG:

section is arranged 1 n the second stral ght portion

components SyRRLIeRAe! M QIA NGALMRARMer;  indefERBENE1 O UdR1 g t e
conponent supply section are
5 components from a component supply device arranged in a

component supply section of the travel track and holding the
components by the component holding members of the self-
propelled system heads; subsequently making the self-
propelled system heads that have the component holding
10 members holding the components independently travel along
the travel track; and independently mounting the components
held by the COmpohent holding members of the self—propelled
system heads on the object-.positioned by an object
positioning device arranged in an object positioning section
15 of the travel track.

According to a ninth aspect of the present
invention, there is provided a component mounting method as
mentioned in the eighth aspect, wherein the object is
positioned by the object positioning device of the object

20 positioning section arranged in at least one straight
portion provided for the closed-loop of the travel track,
and the components are independently mounted on the
positioned object by the component holding 'members of the
self-propelled system heads.

25 According to a tenth aspect of the present



I ndependently held by the conponent hol di ng nenbers of each 20 of the

sel f-propell ed system heads. According to the fifth aspect
of the present i nvention, there is provided a conponent nounting
appar at us as nentioned in any one of the first through fourth
aspects, wherein a first head of tHe plurality of self-propelled 25
system heads is positioned in the conponent supply section

6 of the travel track, and a second head of the plurality of

sel f-propell ed system heads is positioned in the object posi ti oni ng

section of timentdwasl, tthacde denquovdEmiddy aviddmponent trosnltdhng mgthbdt he
conponent to be nounted on the object 5 fromthe conponent supply
devi ce by t rentdmpedentinhoktiliengeighth aspect, wherein the component
holding members of .the self-propelled system " heads
independently hold the <components supplied from the
5 component supply device of the component supply section
arranged in at least one straight portion provided for the
closed-loop of the travel track.

According to an eleventh aspect of the present
invention, there is provided a component mounting method as

10 mentioned in the eighth or ninth aspect, .wherein the
component holding members of the self-propelled system heads
independently hold the components supplied from the
component supply device of the component sﬁpply section
arranged in another second straight portion provided for the

15 closed-loop of the travel track.

According to a twelfth aspect of the present
invention, there is provided a component mounting method as
mentioned in any one of the eighth through eleventh aspects,
wherein a first head of the plurality of self-propelled

20 system heads is positioned.in the component supply section
of the travel track, and a second head of the plurality of
self-propelled system heads 1is positioned in the object
positioning section of the travel track concurrently with

the holding of the component to be mounted on the object

25 from the component supply device by the component holding



menber of the first head and nounts a conponent that has been
received fromthe conponent supply device and hel d by t he conponent
hol di ng nmenber of the second head on the obj ect positioned by the

obj ect positioning device. 10 According to a sixth aspect
of the present I nvention, there iX0 provided a conponent nounting
appar at us as nentioned in any one of the first through fifth aspects,
further conprising: a conponent recognizing device that is arranged
bet ween the conponent supply section and the object 15 posi tioni ng

section of wheverawet thaclfiasd MecRUNAZE@SmAunts a pOsipdmreraf thetceeonent
t hat has been received fromthe conponent supply device and held by

the conponemecholriddd ved frofeniiey @dmEscdhtheashpedebiceashd haadgahehds

t he conponent that is received fromthe conponent: supply device and

is to 20 e negRbeseRr 1R dabigeChel®et N fFCOTRENANCIHY dhBEd MRsFDEF haf

thg head and subsequently travels along the travel track toward the
obj ect  posidyjRRitNBosd€YbAld by hehe CEHTPIEHositionitRCRABRIZENY device

recogni zes the posture of the conponent
5 According to a thirteenth aspect of the present
invention, there is provided a component mounting method as
mentioned in any one of the eighth through twelfth aspects,
wherein each head holds the component that is received from
the component supply device and is to be mounted on the
10 object by the component holding member of the head and
subsequently travels along the travel track toward the
object positioning device, the component recogniziﬁg device
recognizes the posture of the component that has been
received from the component supply device and held by the
15 component holding member of each head in a position in which
a component recognizing device is arranged between the
component supply section and the object positioning section
of the travel track during the travel, the head travels
'along the travel track toward the dbject positioning device
20 after completing recognition to mount the component that has
been received from the component supply device and held by
the component holding member of each head on the object
positioned by the object positioning device, and the posture

of the component is controlled on the basis of a component

25 recognition result obtained by the component recognizing



t hat has been received fromthe conponent supply device and 25 hel d by
t he conponent hol ding nenber of each head in a

7 position in which the conponent recogni zing device is

arranged along the travel track during the travel, the conponent t hat
has been received fromthe conponent supply device and held by the
conponent hol di ng nenber of each head 5 Is munted on the object
positioned by the object positioning device after conpleting
recognition, and the posture of the conponent is controlled on the

oy oo Sirec TRRRE"! RECOMSAAL ofy oo Phic et ! eompogen
fﬁ_;' trrl)‘ljg't Pﬁg@%‘%‘tﬁﬁgi‘%ﬁfécgt§3@é8t' Gr{&COINUIhAL O ng  red PHE:BLE!I Y Pefore
immediately before the mounting on the object..
According to a fourteenth aspect of the present
5 invention, there is provided a component mounting apparatus
as mentioned in the sixth aspect, wherein each of the heads
is switched over from high-speed travel to low-speed travel
before a position in which the component recognizing device
of the travel . track is arranged, and the component
10 recognizing device recognizes the posture of the component
that has been received from the component supply device and
" held by the component holding member of each head while each
head is travelinglat low speed.
According to a fifteenth aspect of the present
15 invention, there is provided a component mounting apparatus
as mentioned in the sixth aspect, wherein the component
recognizing device recognizes the posture of the component
that has been received from the component supply device and
held by the component holding member of each head withoﬁt_
20 speed change within an interval between a point located
before a position in which the component recognizing device
of the travel track 1is arranged and a point beyond the
position in which the component recognizing device is
arranged.

25 According to a sixteenth aspect of the present



According to a seventh aspect of the present I nventi on,

contact with approximately triangul ar protrusions |ocated on

there is
provi ded a conponent nounting apparat us as nentioned in any one of
the first through sixth aspects, 15 wherein the travel track is
constructed of a rail that has bot h side surfaces protrudi ng roughly
in a triangul ar shape, and each head traveling along the travel track
has wheel s havi ng curved convex surfaces capable of sliding in point

20

bot h

sides of the rail. According to an eighth aspect of the

pr esent inv ﬁ%&ggﬁhéﬂ”é?ries '&r&fi%’é@ﬁ%ﬁo%@ioe it By RgpELhed

conpri sing: 1 ndepen y circulating a

hol di ng a conponent t on

propel | ed

syst em headsdse%%rgltqfon\gaib%l has %&%}’P?ﬁ‘ﬂ@cﬂo'vﬁl{e’}%inziach”%rfb%’hecﬁ%%@se of

e nounte

temporarily stops in a position in which the component

recognizing device of the travel track is arranged,

and the

5 component recognizing device recognizes the posture of the

component that has been received from the component supply

device and held by the component holding member of each head.

According to a seventeenth aspect of the present

invention, there is provided a component mounting apparatus

10 as mentioned in the first aspect, wherein the travel track

has an arbitrary closed-loop shape, and the component supply

section and the object positionihg section are arranged in

arbitrary positions of the travel track.

According to an eighteenth aspect of the present

15 invention, there is provided a component mounting method as

mentioned in the thirteenth aspect, wherein each of the

heads is switched over from high-speed travel to low-speed

travel before a position in which the component recognizing

device of the travel track'is arranged, and the component

20 recognizing device recognizes the posture of the component

that has been received from the component supply device and

held by each component holding member of each head while

each head is traveling at low speed.

According to a nineteenth aspect of the present

25 invention, there 1is provided a component mounting method as



8 object to be nounted and has a self-propelling drive device

on a closed-1oop travel track by controlling each of the drive
devices so that the self-propelled system heads do not interfere with
one anot her; independently receiving the 5 conponents from a conponent
supply device arranged in a conpaongnt supply section of the travel
track and hol di ng the conponents by the conponent hol ding nenbers of
the sel f- propel | ed system heads; subsequently meking the self-

propel | ed system heads that have the conponent holding 10 menber s

hol di ng t hegl‘é?l’f@.%‘ﬁ%@t Sid ngﬁge@‘#L?L'}ttle%ntthava%pé?&@ngwherelnt Eﬁet e g:lonteB%Ck;

and i ndependently nounting the conponents by the conponent

hol di ng memher3, gﬂ&ﬁ}ggt el Rl ARl zes t&gf/%@éﬂﬁbeagé PHel r2§%m %ﬁft

positioned by a posi tI oni ng i'ce arranged I n an

pos't'on'ngt%%%th%% b%%p.ﬁﬁééBQ%dt%Q%ﬁlthra%%mponent supply devéﬁ%ogﬂﬁng

to a ninth “aspect present
held by the component holding member of each head without

5 speed change within an interval between a point located
before a position in which the component recognizing device
of the travel track is arranged and a point beyond the
position in which the component recognizing device is
arranged.

10 According to a twentieth aspect of the present
invention, there is provided a component mounting method as
mentioned- iﬁ the thirteenth aspect, wheréin each"of the
heads temporarily stops in a position in which the component
recognizing device of the travel track is arranged, and the

15 component recognizing device recognizes the posture of the
component that has been received from the component supply
device and held by each component holding member of each
head.

According to é twenty-first aspect of the present

20 invention, there is provided a component mounting apparatus
as mentioned in any one of the first through seventh
aspects and fourteenth through seventeenth aspects, wherein
a plurality of object positioning devices are arranged along
the travel track, the plurality of heads are provided with a

25 plurality of component holding members, components received



I nvention, there is provided a conponent nounting nmethod as ment i oned

In the eighth aspect, wherein the object is positioned by the object
positioning device of the object 20 positioning section arranged in
at least one straight portion provided for the cl osed-1oop of the
travel track, and the conponents arg i ndependently nounted on the
posi ti oned object by the conponent hol di ng nenbers of the

sel f-propel |l ed system heads. 25 According to a tenth

aspect of the present 9
invention, thegpe tﬁepr@UﬁﬁgﬁhﬁtCQﬁRﬂﬂ@“tdEQHEE'“QrSEﬁﬂgﬂia% a fE%BE'O”ed
in the elghth aspect, wherein the conponent di ng nenbers

the self- p'::%sh}q@flt RYRISE B headler and Iandeeeeﬂsntéamp&@ﬁ H&leng
conponents supplied from

member out of the plurallty of component holding members,
the component held by the first component holding member is
5 mounted on a board positioned by a first object positioning
device out of the plurality of object positioning devices,
and the component held by the second component. holding
member is mounted on a board positioned by a second object
positioning device out of the ©plurality of object

10 positioning devices.
According to a twenty-second aspect of the
‘present invéntion,'there is provided a cdmpdnent mounting
method as mentioned in any one of the eighth throuéh
thirteenth aspects, eighteenth aspect and nineteenth aspect,
15 wherein the components received from the component supply
device are held by a first component holding member and a
second component holding member out of the plurality of
component holding members provided for the plurality of
heads, the component held..by the first component holding
20 member is mounted on a board positioned by a first object
positioning device out of the plurality of object
positioning devices provided along the travel track, and the
component held by the second component holding member is

mounted on a board positioned by a second object positioning

25 device out of the plurality of object positioning devices.



5 conponent supply device of the conponent supply section
arranged in at | east one straight portion provided for the

cl osed-1 oop of the travel track.

aspect of the present i nvention, there is provided a conponent

nounting nethod as 10 mentioned in tige eighth or ninth aspect,
conponent hol di ng nenbers of the self-propelled system

wher ei n
heads

conponent supply device of the conponent supply section
anot her secemrd e$t baisghti pp@bhi OfFf Prawidgd for the 15 cl osed-1 oop of the
travel track. According to a twelfth aspect of the

_ ~inventi @Reskhepfidl SoPRE¥ | deshec €9 MRANRENE JHRHANY oFet Red as
menti oned in any one of the eighth through el eventh aspects,

pr esent

t he

i ndependently hold the conponents supplied from the

a first heagr@lsehite Phyeatisy ofise! baoriel J:fgarg?fl{%ﬁysstr@ﬂ keadswisg

positioned in the conponent supply section e travel track, "and

second head fs e tRbH alddRerPf in  cotgbhcRiene! hedsystga hgadsehSed
positioned in the object

5

10

15

20

25

embodiments thereof with reference to the accompanying
drawings, in which:
Fig. 1 is a see-through perspective view of a more

concrete component mounting apparatus according to the

component mounting apparatus of one enmbodiment of the

present invention;

Fig. 2 1is a schematic perspective view of the

' overall external appearance of the above component mounting'

apparatus;
Fig. 3 is an schematic plan view of a travel track

of heads each having two component suction nozzles in the

‘component mounting apparatus of Fig. 1 in a state in which

one head is placed on the component suction device side and
one head is placed on the board positioning device side;

Fig. 4 is a side view of a head drive portibn.of
the component mounting apparatus of Fig. 1;

Fig. 5 is an enlarged sectional view of part of a
drive portion of the head of the component mounting
apparatus of Fig. 1;

Fig. 6 1is an enlarged plan view of the drive

portion of the head of the component mounting apparatus of

According to an el eventh

arranged in

wher ei n

a



posi tioning section of the travel track concurrently with t he hol di ng
of the conponent to be nounted on the object 25 fromthe conponent
supply device by the conponent hol di ng

10 menber of the first head and nounts a conponent that has

been received fromthe conponent supply dgyice and held by t he
conponent hol di ng nenber of the second head on the obj ect positioned
by the object positioning device. 5 According to a thirteenth
aspect of the present i nvention, there is provided a conponent
nmount i ng ne%ﬂgp 3s mentioned in any one of the eighth through twelfth
aspects, ‘whérei n each head hol ds the conponent that is received from

the conponent supply QQ6EQG7XKLA§ $§ QfenBH“%%ﬂa?Behh%erspective view
. and an enlarged sectional front wview, respectively, of the
drive portion of the head of the component mounting

5 apparatus of Fig. 1;

Fig. 8 1is an enlarged plan view of a traveling
wheel portion of the drive portion of the head of the
component mounting apparatus of Fig. 1;

Fig. 92 1is an explanatory view for explaining a

10 traveling state in a curved portion of the travel track of
the head of the component mounting apparatus of Fig. 1;

Fig. 10 is a échematic_plan view for explainihq a
state in which a number of heads each being provided with
two component suction nozzles travel along the travel track

15 in the component mounting apparatus of Fig. 1;

"Fig. 11 is a schematic plan view for explaining a
state in which a number of heads each being provided with
two component suction nozzles travel albng a travel track
provided with_two.deirection boardlpositioning devices aﬁd

20 two component supply cassette containers in the component
mounting apparatus of Fig. 1;

Fig. 12 is a detailed block diagram of the control
section of the component mounting apparatus of Fig. 11;

Fig. 13 1is a schematic block diagram of the

25 control section of the component mounting apparatus of Fig.



10 object by the conponent hol ding nenber of the head and _
subsequently travels along the travel track toward the obj ect
positioning device, the conponent recognizing device recogni zes the
posture of the conmponent that has been received fromthe conponent
supply device and held by the 15 conpob@nt hol di ng nenber of each head
In a position in which a conmponent recogni zing device is arranged
bet ween t he conmponent supply section and the object positioning
section of the travel track during the travel, the head travels
along the trEVvel track toward the object positioning device 20 after
conpl eting recognition to nount the conponent that has been received

fromthe conponent supfig. db4i ¢e andideltd BYew showih§ €BEPRAMi AR dMg
menber of each head on the object posi tioned by the object

posi ti oni ng teyi tedipeck idie postdr positiondigt HeveeapobenttHes caidmidied on
the basis of a conponent 25 recognition result obtained by the conponent
recogni zi ng mounting apparatus of Fig. 3;
5 Fig. 15 is a front view showing the portions of
two Y-direction board positioning devices of the component
mounting apparatus of Fig. 11;

Fig. 16 is a schematic plan view of a component

mounting apparatus according to another embodiment of the
10 present invention in a state in which two Y-direction board

positioning devices of the component mounting apparatus of

Fig. .11 are_replacéd by two'XYédirection board poéitioning

devices and a number of fixed component supply cassettes and

one fixed component supply tray device are arranged on the
15 component supply side;

Fig. 17 is an enlarged plan view of a portion
around the two XY-direction board positioning devices of Fig.
le;
| Fig. 18 1is a schematid side view showing a

20 relation between a head that travels along the travel track
and has two component suction nozzles, two XY-direction
board positioning devices and a component supply tray device
in the component mounting apparatus of Fig. 16;

Fig. 19 is a schematic side view showing a

25 relation between a head that travels along the travel track,



device while the head is traveling toward the object posi tioning

devi ce after conpleting recognition or I mredi ately before the
nounting on the object. According to a fourteenth aspect of
the present 5 i nvention, there is prOV|ded a conponent nounting

appar at us as nentloned in the sixthl&spect, wherein each of the heads
I's switched over from high-speed travel to | ow speed travel before a
position in which the conponent recogni zing device of the travel

track is arran and, the conponent 10 recogni zi ng device
récogni zes tHBepg¥fﬁiéeﬁ¥1@%eb@@ﬁ%oﬁ@ﬂ%tlonlngt@@Ylﬂasab@ehheecempedenton1
t he conponent SUpry dev&gg fgd mheId by tEe fonponent hgldegFfenber
of each headSWRAPL¥ €agse hthe rempeaget i nguatihgwagpaeatus o g
Accordjng tqla;flfteenth aspect of t he present
Fig. 20 is a schematic front view showing a
5 relation between two component suction nozzles that
perpendicularly extend downward from the head traveling
along the travel track and the component supply cassette in
the component mounting apparatus of Fig. 16;

Fig. 21 is an enlarged view of Fig. 20;

10 Fig. 22 is an enlarged view of a portion around
the nozzle tip of Fig. 20;

Fig. 23 is a schematic front view showing a
relation between two component suction nozzles that
perpendicularly extend downward from the head traveling

15 along the travel track and the XY-direction board
positioning device in the component mounting apparatus of
Fig. 16;

Fig. 24 is an enlarged view of a portion around
the tip of one component suction nozzle of Fig. 20;

20 Fig. 25 is an enlarged view of part of Fig. 19;

Fig. 26 is a perspective view of a tape component
supply cassette that serves as an example of the component
supply cassette;

Fig., 27 is an enlarged view showing a relation

25 between the component suction nozzle and the component



15 I nvention, there is provided a conponent nounting apparatus as

mentioned in the sixth aspect, wherein the conponent recogni zi ng

devi ce recogni zes the posture of the conponent t hat has been received
fromthe conponent supply device and hel d by the conponent hol di ng
menber of each head wi thout 20 speed change within an interval between a
poi nt | ocated before a position in which the conponent recogni zing
devi ce of the travel track is arranged and a point beyond the
position in which the conponent recogni zing device is arranged. 25
Accordi ng t osupslXtesddttaspectigl. REe present

12 I nvention, there is provided a conponent nounting apparatus

as nentioned in the sirid. aspeik, anhasrfliar@athside t htewestdwing an air
switchover valve, a component suction nozzle' f-turn motor,
and a doughnut-shaped drive circuit housing section that

5 houses a Z-axis direction movement voice coil motor driving-
use drive circuit in the component mounting apparatus of Fig.
19;

Fig. 29 is a schematic plan view of the component
mounting apparatus of Fig. 1, explaining a state in which

10 two Y-direction board positioning devices, a number of fixed
component supply cassettes and one fixed component supply
tray device are érranged along'the_travel_track; 

Fig. 30 is a schematic plan view of a component
mounting apparatus according to yet another embodiment of

15 the present invention, based on the component mounting
apparatus of Fig. 1, explaining a state in which two XY-
direction board positioning devices and a number of fixed
component supply cassettes are arranged along the travel
track:

20 Fig. 31 is a schematic plan view of a component
mounting apparatus according to still another embodiment of
the present invention, based on the component mounting
apparatus of Fig. 1, explaining a state in which two Y-
direction board positioning devices and a number of fixed

25 component supply cassettes are arranged along the travel



tenporarily stops in a position in which the conponent recogni zi ng
device of the travel track is arranged, and the 5 conponent recogni zi ng

devi ce recogni zes the posture of the conponent that has been received
fromthe conponent supply devi ce and held by the conponent hol di ng
menber of each head. Accof®ling to a seventeenth aspect of

t he present I nvention, there is provided a conponent nounting
apparatus 10 as nentioned in the first aspect, wherein the travel track
has an arbitrary cl osed-loop shape, and the conponent supply section
and the obj dgtaqosi ti oni ng section are arranged in arbitrary
positions of the travel track. According to an eighteenth
aspect of the present Fiks 32nvksit iconscheppbics grrspaidd Ve cvaponedf a
nmounting nmet hod as mentioned in the thirteenth aspect, wherein each
of the campahents aeunthad osrparaturs hiageosddad t Eavestibl | @hodesd
travel before a position in which the conponent recogni zi ng devi ce of

the travel temwidimendr dhgdd rmresartie igorgudriem, Ged rscdive xampateritce
recogni zes the posture of the conponent :
5 mounting apparatus of Fig. 1, explaining a state in which

four Y-direction board positioning devices, a number of
fixed component supply cassettes and one fixed component
supply tray device are arranged along the travel track and a
number of heads are traveling along the travel track;

10 Fig. 33 is a block diagram of the control section
of the component mounting apparatus of Fig. 32;

"Fig. 34 is a front view showing the sections of
four Y-direction board..positioning' devices in a stafé in
which each head 1is provided with two component suction

15 nozzles in the component mounting apparatus of Fig. 32;

Fig. 35 is a schematic plan view of the component
mounting apparatus of Fig. 32, explaining a state in which
four Y-direction board positioning devices, a number of
fixed component supply cassettes and one fixed component

20 supply tray device are arranged along the travel track;

Fig. 36 is a schematic plan view of a component
mounting apparatus according to yet another embodiment of
the present invention, based on the component mounting
apparatus of Fig. 32, explaining a state in which four Y-

25 direction board positioning devices, three fixed component



that has been received fromthe conponent supply device and hel d by
each conponent hol di ng nenber of each head while each head is
traveling at | ow speed. According to a nineteenth aspect of
t he present 25 i nvention, there is provided a conponent nounting method
as 21 13 mentioned in the
thirteenth aspect, wherein the conponent recogni zi ng devi ce

recogni zes the posture of the conmponent t hat has been received from
t he conponent supply device and hel d by the conponent hol di ng nmenber
of each headswpphpuicasBettepeednahatigeeay tiiivedan cofipeheat betpeey apof nt

| ocat ed before a position in which the conponent recogni zing device
of the traveledic¥k dre arranged angng PReNtrdeyDNeridie;
" Fig. 37.is a schematic plan view of a component
mounting apparatus according to still another embodiment of
5 the present invention, based on the component mounting
apparatus of Fig. 32, explaining a state in which four Y-
direction board positioning devices and a number of fixed
component supply cassettes are arranged along the travel
track:;

10 Fig. 38 is a schematic front view of a component-
mounting apparatus according to still another embodiment of
the present invention, based on the componéht mounting
épparatus of Fig. 32, showing the sections of four Y-
direction board positioning devices in a state in which each

15 head is provided with four component suction nozzles;

Fig. 39 is a block diagram of the control section
of the component mounting apparatus of Fig. 38;

Fig. 40 is a schematic plan view of a component
mounting apparatus according to still_another embodiment of

20 the present invention, wherein the travel track is
constructed of one straight portion in which a board
positioning device for positioning the board is arranged and
a curved portion in which a number of fixed component supply

cassettes are arranged;

25 Fig. 41 is a schematic plan view of the component



position in which the conponent recogni zing device is arranged. 10
According to a twentieth aspect of the present I nvention, there is
provi ded a conmponent nounting nmethod as mentioned in the thirteenth
aspect, wherein each of the heads tenporarily stops in a position in
whi ch t he conponent recogni zi ng devkze of the travel track is
arranged, and the 15 conponent recogni zi ng devi ce recogni zes the posture
of the conponent that has been received fromthe conponent supply
devi ce and held by each conponent hol di ng nmenber of each head.
According t ancurdtiely yabipashtaspest ofidhe qu,esamt wBOch i By¥€ENtiweadthiese is
provi ded a conponent nounting apparat us as nentioned in any one of
the first thsaualusEwarh two compsheft Ssadeid®uid £erdd: t hr ough seventeenth
aspects, wherein a plurality of object positioning devices are '
arranged al ong - they treyel st macdohdia i Widd tyieh BEads @dpdiaw ded
wth a 25 plurality of conponent hol di ng nenbers, conponents received
mounting apparatus according to still another embodiment of

5 the present invention, in which each head is made to travel
by a direct drive linear motor instead of a self-propelling
motor;

Fig. 43 is an enlarged view of part of Fig. 42;

Fig. 44 1is an enlarged view of a linear motor

10 section of Fig. 42;

Fig. 45 is a front view showing the sections. of
two f—direction board . positioning dévices of the component
mounting apparatus of Fig. 3 including two nozzle body
switchover devices;

15 Fig. 46 is an enlarged view of part of Fig. 45;

Fig. 47 is an enlarged view of part of Fig. 46;

Fig. 48 is a left-hand side view of the component
mounting apparatus of Fig. 45;

.Fig. 49 is an enlarged view of part of Fig.l48;

20 Fig. 50 1is an enlarged partial sectional view
showing a relation between a rail body and traveling wheels
according to a modification example of the component
mounting apparatus of Fig. 1;

Fig. 51 is a view showing a travel track in a

25 state in which magnets are arranged inside the rail body in



14 fromthe conponent supply device are held by a first

conponent hol di ng nenber and a second conponent hol di ng menber out of
the plurality of conponent hol di ng nenbers, t he conponent held by the
first conponent hol ding nenber is 5 @Rgnted on a board positioned by a
first object positioning devi ce out“of the plurality of object

posi tioni ng devi ces, and the conponent held by the second conponent.
hol di ng menber is nmounted on a board positioned by a second object
positioning _device out of  f{he lurality _qf object 10 posi tioning
dévi ces. the component REUBE4PHGEPRREE tYRMAY Setofd’aspect of the

present invention, there is provided a conponent nounting net hod as

mentioned in any one df-%-hed%i dit I? t ARBUERTOUGh perspective view of a

component mounting apparatus according to still another
embodiment of the present invention, wherein the component
5 mounting apparatus has a circular travel track having no
straight portion;
Fig. 53 is an explanatory view showing a relation
between the circular travel track and the drive section of
each head of Fig. 52;

10 Fig. 54 1is an explanatory view showing another
layout of the component supply device, the board positioning
device, and the like in the component mounting apparatus of
the Fig. 52; |

Fig. 55 is an explanatory view showing yet another

15 layout of the component supply device, the board positioning
device, and the like in the component mounting apparatus of
the Fig. 52;

Fig. 56 is an explanatory view of a component
mounting apparatus according to still another embodiment of

20 the present invention, showing a layout of a component
supply device, a board positioning device, and the like on a
roughly T-figured travel track:;

Fig. 57 1is a perspective view showing the case
where ten suction nozzles are arranged in a straight line on

25 the self-propelled head of Fig. 1;



thirteenth aspects, eighteenth aspect and nineteenth aspect, 15 wherein
t he conponents received fromthe conponent supply device are held by
a first conponent hol di ng menber and a second conponent hol di ng
menber out of the plurality of ngonent hol di ng nmenbers provided for
the plurality of heads, the conpo ént hel d by the first conponent
hol ding 20 menber is nmounted on a board positioned by a first object .
positioning device out of the plurality of object posi tioni ng
devi ces provi ded along the travel track, and the onponent hel d. by

t he second conponent i AG ASniser q%planatorybgﬁggﬁ<5m 2 peaverpserzt oned
by a second obj ect p03|t|on|ng 25 device out of the plurality of object
positioningoﬁéb@@@%al robot type mounting apparatus; 15

Fig. 59 is an explanatory view of another
conventional orthogonal robot type mounting apparatus;

5 Fig. 60 1is an explanatory view of yet another
conventional orthogohal robot type mounting apparatus; and

Fig. 61 is a schematic plan view of a prior art
high-speed mounting apparatus.

Best Mode for Carrying Out the Invention

10 It is to be noted that same components are denoted
by same reference numerals in the accompanying - drawings
before continuing the description of the present invention.

The first embodiment of the present invention will
be described in detail below with reference to the drawings.

15 The embodiment of the present invention will be
described in detail below with reference to the drawings.

As shown in Fig. 1 and Fig. 2, a component
mounting apparatus for effecting a component mounting method
according to one embodiment of the present invention

20 includes: a plurality of self-propelled system heads 5 each
of which has component suction nozzles 3 each that serve as
an example of a component holding member for holding a
component 2 to be mounted on a board 1 that serves as‘ an
example of an object to be mounted and a self-propelling

25 motor 4 that serves as an example of a self-propelling drive



Brief Description O Draw ngs These and ot her aspects and
features of the present invention will becone clear fromthe

fol |l ow ng description taken in conjunction with the preferred 5
enbodi nents thereof wth reference to the acconpanying

drawi ngs, in which: Fig. 26is a see-through perspective
view of a nore concrete conponent nounting apparatus according to the
conmponent nounting apparatus of one enbodi nent of the 10 pr esent

i nventi on; Fig. 2 is a schematic perspective view of the

overal | ext feRdlceappeaiained dfrddie @baveclc ohPONeNt168BEALL8gp shape and
appar at us; Fig. 3 is an schematic plan view of a travel

track 15 aqbnaeadﬁ&athh@ayéng—F;&ﬁ@p@mmn@flétézuc;lbaas_n@zzéh% hadé heo
conponent nounting apparatus of Fig. 1 in a state in which one head

is placed oritrle16@TRONERdvSUCHONLHEViGE wirfde 83fd the sdFedidpdliisng! aced
on the board positioning device side;
motors 4; a board positioning device 7 for positioning the
5 board 1 in a board positioning section CP of the travel
track 6; a component supply device 8 that is arranged in a
component supply section CF of the travel track. 6 and
contains the components 2; and a control unit 9 that makes
the plurality of self-propelled system heads 5 independently
10 travel while controlling the self-propelling motors 4 in a
manner that the self-propelled system heads 5 do not
intérfere with each other on the travel track 6 and makes
the self-propelled system heads 5 independently receive and
hold the components 2 from the component supply device 8 in
15 the component supply section CF by the component suction
nozzles 3, subsequently independently travel along the
travel track 6 and independently mount the components 2 held
by the component suction nozzles 3 on the board 1 positioned
by the board pésitiqning device 7 in the board poéitioning
20 section CP of the travel track 6.

The travel track 6 is constructed of two straight
portions 6a and 6b and two curved portions 6c and 6d. The
first straight portions 6a on one side is made to serve as
the component supﬁly section CF where the component supply

25 device 8 is arranged, and the second straight portion 6éb on



Fig. 4 is a side view of a head drive portion of 20 t he conponent

nounti ng apparatus of Fig. 1; Fig. 5 is an enl arged
sectional view of part of a drive portion of the head of the
conponent nounting apparatus of Fig. 1; ~ Fig. 6is an
enl arged plan view of the drive 25 poewi on of the head of the conponent
nount i ng appar at us of 16

Fig. 1, _ Figs. 7A and 7B are an enl arged perspective view
and an enl arged sectional front view, respectively, of the drive

portion of the heakrofside tenpa@enttdLE8tvEJasS theaPipedpd uposlitFofging;
Fig. 8 is an enlarged plan view of a traveling
section CP where the _board 1 is arranged via the board
positioning device 7.
Fig. 1 1is a schematic perspective view of the
5 overall external appearance of the aforementioned component
mounting apparatus 10, showing an example of the component
supply device 8 in a state in which a number of component
supply cassettes 80 each containing therein a number of
components 2 are arranged parallel to one another inside a
10 component supply cassette container 80a having a box-like
shape. Examples of the component supply cassettes 80
include a tape component use'component supply cassette that
contains a number of .taped components éﬁd a bulk type
component supply cassette that contains a number of
15 components in a scattered state. The board 1 to be mounted
with the coﬁponents 2 is conveyed by a pair of known board
carrying conveyers 12 and 12 so as to be loaded onto the
board positioning device 7 located inside the component
mounting appafatus 10 and positioned in a specified position.
20 The reference numeral 11 denotes a head traveling region in
which a number ¢of heads 5 travel in a self-propelled manner
along the travel track 6. Fig. 1 shows a Y-direction board
positioning device 70 that serves as an example of the board
positioning device 7 and is able to position the board 1 in

25 a specified position supported on a board support table 70c



wheel portion of the drive portion of the head of the conponent _
nounti ng apparatus of Fig. 1; Fig. 9 is an explanatory view
for explaining a 10 traveling state in a curved portion of the travel
track of the head of the conponent nounting apparatus of Fig. 1;
Fig. 10 is a schematic plan view for expl2ining a state in which a
nunber of heads each being provided with ~ two conponent suction
nozzl es travel along the travel track 15 in the conponent nounting
apparatus of Fig. 1; Fig. 11 is a schematic plan view for
expl ai ni ng dy movingt &he bpawli shppontnbaslef7teadorepch gaaime MHirMidéed
wth two conponent suction nozzles travel along a travel track
provi ded wi t10b thio ¥-gbtecrt 70 kudnd hosthéoditgcdevhceerpeddidilart W
conmponent supply cassette containers in the conponent nount i ng
appar at us oftheé oatd carrying conveyefs gl2.12 is a detailed block diagram of .
the control section of the conponent nounting apparatus of Fig. 11;
Fig. 13 is a schemati @hel eckpdhagtasupblyh€assettes 80 include the type
5 that automatically moves the components 2 toward the
component outlet port and the type that is provided with a
component supply lever 80h and is able to move the contained
components 2 toward the component outlet port by pushing the
lever 80h. One component pushing-up mechanism 84 (see Fig.
10 18 and Fig.. 19) having a pushing-down member for pushing
down this lever 80h is provided for a plurality of cassettes -
80 and moves in a direction parallel to the axiél direction
of the first straight portions 6a, pushing down the lever
80h of the required cassette 80 by the pushing-down member.
15 Fig. 1 is a more detailed see-through perspective
view of a component mounting apparatus 10 shown in Fig. 2.
The component mounting apparatus 10A of Fig. 1 is provided
with four self-propelled system heads 5 that travel along
the travel track 6, and each self-propelled system head 5 is
20 provided with two component suction nozzles 3 arranged
parallel. The component suction nozzles 3 hold by suction
the components 2 one by one from either one or both of a
number of component supply cassettes 80 and a component

supply tray device 81 arranged in the first straight portion

25 ba of the travel track 6 shown in Fig. 3 and thereafter



25 control section of the conponent nounting apparatus of Fig.
17 11; Fig. 14 is a front view show ng the
portions of two Y-direction board positioning devices of the
conponent nount i ng apparatus of Fig. 3; 5 Fig. 15 is a
front view showi ng the portions of 2& wo Y-direction board positioning
devi ces of the conponent nmounti ng apparatus of Fig. 11;
Fig. 16 is a schematic plan view of a conponent nount i ng appar at us
according to anot her enbodi nent of the 10 present invention in a state
i n which twEréwveilr eigt,i ofioboexdmple, thgosiltaakving ddreesiai ahengorgbenent
nount i ng appar at us of
travel track 6 to mount the components 2 held by suction on
either one or both of two boards 1 arranged in the second
straight portion 6b of the travel track 6. Each component
5 supply cassette 80 is a well-known one, which contains, for
example, components 2 of an identical type individually in a
number of component containing recess portions. of a
component retaining tape, successively moves the component
containing recess portions of the component retaining tape
10 to a component outlet port automatically or by driving a
tape feed mechanism and makes a nozzle body 130 (see Fig.
30) of éach_component suction nozzle 3 hold by suction the
component 2 from each component containing recess portion.
The component supply tray device 81 takes out a tray 8lb one
15 by one from a tray container 8la, moves the components 2
inside a number of partitioned component containing spaces
inside the tray 8lb to a component pickup position together
with the tray 81lb, and makes the nozzle body 130 of each
component suction nozzle 3 hold by suction each componeht 2
20 in the component pickup position.
The Y-direction board positioning device 70 is an
example of the board positioning device 7 and is able to
move the board 1 only in the Y-direction perpendicular to

the board carrying conveyers 12. Specifically, by rotating

25 a threaded shaft extended in the Y-direction by the rotation



Fig. 11 are replaced by two XY-direction board positioning devi ces
and a nunber of fixed conponent supply cassettes and one fixed
conponent supply tray device are arranged on the 15 conmponent supply
si de; Fig. 17 is an enlarged plan view of a portion
around the two XY-direction board positi @® ng devices of Fig. 16;
Fig. 18 is a schematic side view showng a 20 rel ati on between a head
that travels along the travel track and has two conponent suction
nozzl es, two XY-direction board positioning devices and a conponent

supply trayodetheemotor 708 &he¢ corimneritimunl bograppappbus @bbEeg7046;
Fig. 19 is a schematic side view showng a 25 rel ati on between a head

agat travel enghged Wheht thyethié@ddd shaft in the Y-direction along the
pair of guides '70b, ‘the board 1 supported on the board
support table 70c can be positioned in a specified position
5 along the guides. On the board support table 70c, board
carrying conveyers 70h and 70h that receive the board 1
conveyed from the pair of board carrying conveyers 12 and 12
for board-loading-use and send the board 1 to the pair of
board carrying conveyers 12 and 12 for board-unloading-use-
10 after completing the mounting are provided along the
direction of conveyance of the board carrying conveyers 12
and 12 for board loading and.3unloading use. The board
carrying con§eyers 12 and 12 are known devices for conveying
boards 1 one by one in the direction of conveyance by means

15 of chains.

In Fig. 3 and Fig. 45 through Fig. 49, the
reference numeral 30 denotes two nozzle body switchover
devices arranged, for example, in the wvicinity of the
midpoint of one éurved portion 6c of the travel track 6, and

20 a plurality of nozzle bodies 130 described later are
alternatively selected and then used at the lower end of
each component suction nozzle 3. The head 5 provided with
one or two component suction nozzles 3 having one or two
nozzle bodies 130 that require the switchover between nozzle

25 bodies among the heads 5 that pass through one curved



t he XY-direction board positioning device and the conponent supply
cassette in the conponent nounting apparatus of Fig. 16;

Fig. 20 is a schematic front view showing a 5 relation between two
conponent suction nozzles t hat per pendi cul arly extend downwar d
fromthe head traveling al ong the 3gavel track and the conponent
supply cassette in t he conponent nounting apparatus of Fig. 16;
Fig. 21 is an enlarged view of Fig. 20; 10 Fig. 22 is an

enl arged view of a portion around the nozzle tip of Fig. 20;

Fig. 23 is goyahemtes fHeiordir@WyShowbpw defore thHe&! doONnoRLl¥eeRddyt Wo
conponent suction nozzles t hat per pendi cul arly extend downward

from the head;itiaRbirNddedbces al AN anlihe3o tdmyelis t tasken 288 e a
XY-direction board positioning device in the conmponent nounting
appar at us ofgyitchovelrl 9de#fee . drive lever 201 is lowered under - the
control of the control unit 9. Drive wheels 203 are rotated

5 via drive rods 202 in the counterclockwise direction in Fig.

47, and a protrusion 204 of each drive wheel 203 is engaged

with an engagement recess 205 of a casing 206 of each nozzle

body switchover device 30. With this arrangement, a turning

force of the drive wheels 203 is converted into a iinear

10 movement force in the rightward direction in Fig. 46 and Fig.

47, by which the whole body of the nozzle body switchover

device 30 moves in the fightward direction in-Fig. 46 and

fig. 47, As a result, an engagement release protrusion 207

located at the tip of the casing 206 comes in contact with

15 an engagement lever 130b of the nozzle body 130 (see Fig.

24) of each nozzle 3 as described 1later, releasing the

engagement of the engagement lever 130b with an engagement

groove 130c. When the nozzle body switchover device 30

moves in the rightward direction, a rotagy shaft 208 of a

20 switchover drive motor 210 of the nozzle body switchover
device 30 is engaged with a rotary shaft 130g of a disk 130a,

allowing the disk 130a to be rotatively driven by the

rotation of the rotary shaft 208 of the switchover drive

motor 210.

25 Fig. 24 shows an enlarged view of a portion in the



Fig. 24 is an enlarged view of a portion around the tip of one

conponent suction nozzle of Fig. 20; 20 Fig. 25 is an enlarged
view of part of Fig. 19; Fig. 26 is a perspective view of a
t ape conponent supply cassette that serves as an exanple of the
conmponent supply cassette; 31 Fig. 27 is an enlarged
view showing a relation 25 between the conponent suction nozzle and
the conponent 19 suppl y
cassette of Fig. 25; Fig. 28 is an enlarged side view

showi ng an aficinity ofwithehoviy ofl oee qovpomemensustiohononskel 8. In
[err]-turn notor, and a doughnut - shaped drive circuit housing section
t hat this embodiment, six types of nozzle bodies 130 are

rotatably arranged at approximately regular intervals' around

the disk 130a at the tip of the nozzle so as to be able to

5 hold by suction a variety of components 2, and the disk 130a

is rotated so as to position the nozzle body 130 to be used

in a nozzle lower end position in a state in which the

engagement lever 130b engaged with the engagement groove

130c formed on the disk 130a in correspondence with each

10 nozzle body 130 is released therefrom by the engagement
release protrusion 207. The "rotary shaft 208 of ' the -

switchover drive motor 210 of the nozzle body switchover

device 30 is engaged with the disk 130a, and therefore, this

disk 130a 1is rotated when the rotary shaft 208 of the

- 15 switchover drive motor 210 is rotatively driven. The

rotative driving of the disk 130a by the rotary shaft 208 of

the switchover drive motor 210 is stopped when the desired

nozzle body 130 is positioned at the nozzle lower end

position under the_ control "of the control unit 9, and

20 thereafter, the switchover device drive lever 201 is driven

to move up, rotating the drive wheel 203 in the clockwise

direction in Fig. 47 wvia the drive rod 202. The protrusion

204 of the drive wheel 203 is engaged with the engagement

recess 205 of the casing 206 of the nozzle body switchover

25 device 30, and therefore, the turning force of the drive



5 houses a Z-axis direction novenent voice coil notor driving- use
drive circuit in the conponent nounting apparatus of Fig. 19;

Fig. 29 is a schematic plan view of the conponent nount i ng appar at us
of Fig. 1, explaining a state in which 10 two Y-direction board

posi tioni ng devices, a nunber of fixed 32 conponent supply cassettes and
one fixed conponent supply tray device are arranged al ong the travel
track; Fig. 30 is a schematic plan view of a conponent
nmounti ng apparatus according to yet another enbodi ment of 15 the

present invgRkkPN203bagedondRrtkhe inddNROMEHea M kiidnittht FforcePPAr ehys Of
Frg. 1; explaining a state in which tw XY- direction board

posi tioni ng Q@fkﬁ&?da&ﬂrécﬁﬂﬂ@einOfi%iX@@ and Fl&onmﬁneﬂév§%§pfﬂeCﬁﬁéféteS
are arranged along the travel rack; 20 is a

schemati c pl 8agyi 6 Che an&HMPONEHy switcHIGH e i@BPB0ALHS tﬁECQéﬂtﬁQréo

still anot her embodi nent of the present invention, based on th
conponent NMOYRALLRPion in Fig. 46 and Fig. 47. As a result, the
5 engagement release protrusion 207 located at the tip of the

casing 206 is released from the engagement lever 130b of the
nozzle body 130 of each nozzle 3, enabling the positioning
of the disk 130a by engaging the engagement lever 130b with
the engagement groove 130¢ of the engagement lever 130b. As
10 described above, both or the necessary one of the nozzle
bodies 130 can be switched to another nozzle body 130 by two -
or one nozzle body switchover device(s) 30.
In Fig. 3, the reference numeral 31 denotes a
component recognizing device of a CCD camera or the 1like
15 that is arranged, for example, in the wvicinity of the
midpoint of the other curved portion 6d of the travel track
6 and used for recognizing the postures of the components 2
and 2 held by suction by the two component suction nozzles 3
of each head 5. On the basis of this recognition result, a
20 turning angle around the nozzle axis is calculated by the
control unit side with regard to each component suction
nozzle 3 and the component suction nozzles 3 is turned
around the nozzle axis thereof by the calculated turning

angle by a 6-turn motor 33 described later under the control

25 of the control unit 9 for the posture correction while



apparatus of Fig. 1, explaining a state in which two Y- di rection
board positioning devices and a nunber of fixed 25 conponent supply
cassettes are arranged al ong the travel

20 track; Fig. 32 is a schematic perspective view
of a conponent nounting apparatus ag¥ording to still another

enbodi nent of the present invention, based on the conponent 5 nount i ng
apparatus of Fig. 1, explaining a state in which four Y-direction
board positioning devices, a nunber of fi xed conponent supply

cassettes angbwiigy fivead themeengBhent recS§RDLInG r@yvileyiTe t ey wyiged
atong the travel track and a nunber of heads are traveling along the

; regzllelont racki 48 be subject&l 0. t83 mduatPheck di ggr aramdfs t heomgsuHar

| - recognizing device 31, if the component itself is defermihed

to be defective or if the component suction posture is

5 determined to be so defective that the posture cannot be

corrected, then the defective component is discarded into a

defective component discarding section arranged, for. example,

in a position Jjust after the passage of the component

suction nozzle 3 through the component recognizing device 31

10 or in a position before the nozzle body switchover device 30
in Fig. 3.

The reference numeral 32 in Fig. 1 denotes a board
recognizing device of a CCD camera or the like that is
mounted on the head 5 or arranged in a region outside the

15 range of movement of each component suction nozzle 3 mounted
on the head 5 above each Y-direction board positioning
device 70 of the component mounting apparatus 10. The
device recognizes a known reference mark of the board 1
placed on the board support table 70c of each Y-direction

20 board positioning device 70, recognizes that the board 1 is
positioned in the specified position and outputs a signal to
the control unit 9.

Each head 5 can be self-propelled along the travel

track 6 by means of the following mechanism. That is, as

25 shown in Fig. 4 and Fig. 5, the position of each head 5 can



of the component nounting apparatus of Fig. 32; Fig. 34 is

a front view show ng the sections of four Y-direction board
positioning devices in a state in which each head is provided with
two conponent suction 15 nozzles in the conponent nounting apparatus of
Fig. 32; Fig. 35 is a sch#dmtic plan view of the conponent
nmounti ng apparatus of Fig. 32, explaining a state in which four
Y-direction board positioning devices, a nunber of fi xed. conponent

supply cassettes and one fixed conmponent 20 supply tray device are
arranged al dy téensishesitlty aglgrceived by the FeogntB86li sunitchénatdy
pl an vi ew of a conponent nount i ng apparatus according to yet another
enbodi nent afalculatimige theesemhingvenglienof baseduorod e ko musyento firdiha | ng
apparatus of Fig. 32, explaining a state in which four Y- 25 di rection
board positisslifiprdpelddag tiwteer f dxedarcormanertr 4c connected to the
motor 4, and so on. Each propelling motor 4 is constructed
5 so that each pinion gear 4a fixed to each rotary shaft 4b of
each motor 4 is meshed with a rack 6r arranged aiong the
travel track 6 and each motor 4 1is rotatively driven to
rotate each pinion gear 4a meshed with the rack 6r. By this
operation, each propelling motor 4, i.e., each head 5 is
10 moved in one direction along the travel track 6, and the
movement of the head 5 is stopped by the stop of rotation of
each motor 4.
The travel track 6 is constructed roughly of two
straight portions, i.e., the first straight portion 6a and
15 the second straight portion 6b and two curved portions 6c
and 6d, as described hereinabove. The component supply
cassette 80 and the component supply tray device 81 serving
as an example of the component supply device 8 are arranged
in the first straight portion 6a on one hand, while the Y-
20 direction board positioning device 70 serving as an example
of the board positioning device 7 is arranged in the second
straight portion 6b on the other hand.
As shown in Fig. 5, Fig. 6, and Fig. 10, a linear

scale 20 is arranged only in each of the first straight

25 portion 6a and the second straight portion 6b, and the



21 supply cassettes and three fixed conponent supply tray

devi ces are arranged al ong the travel track; Fig. 37 is a
schematic plan view of a conponent nount i ng apparatus according to
still another enbodi ment of 5 the present invention, based on the
conponent nounti ng apparatus of Fizg 32, explaining a state in which
four Y- di rection board positioning devices and a nunber of fixed
conponent supply cassettes are arranged al ong the travel track; 10
Fig. 38 is a schematic front view of a conponent nount i ng appar at us

accordi ng t goshiithbnaneithahemosigent iaf the fiddie Preseptc | pyepioPneabased
on the conponent nounti ng apparatus of Fig. 32, showi ng the sections

of four Y- and thdi RebhAN sheaAGhROBLELEBhNELIRYECRECRaBesiabBrEBiVEHCH
each 15 head is provided with four conponent suction nozzles;
by the linear scale sensor 21 provided for the heads 5 to
accurately stop the heads in the desired positions, allowing
5 the component suction or component mounting to be executed
reliably and accurately.

With regard to the travel track 6, a rail body 6g
for forming the travel track 6 has a hexagonal cross-section
shape, and a total of four traveling wheels 14, 14, 15, and

10 15, two of which are located on one side and the removing
ones are located on the other side, are brought in contact
with  the secfionally triangle—shaped portions 6h and 6h
located on both sides of this rail body 6g having the
hexagonal cross-section shape. The roughly triangle-shaped

15 cross—-section portions 6h and 6h located on both sides of
the rail body 6g are engaged with grooves 1l4a and 15a formed
along the circumference of center portions in the axial
directions of the traveling wheels 14 and 15, by which the
traveling wheels 14 ahd 15 can roll on the side portions of

20 the rail body 6g while holding the rail body 6g between the
inner and outer traveling wheels 15 and 14 on the leading
side in the traveling direction and holding the rail body 6g
between the inner and outer traveling wheels 15 and 14 on
the trailing side in the traveling direction without causing

25 any displacement in the vertical direction, enabling the



Fig. 39 is a block diagramof the control section of the conponent

nmounti ng apparatus of Fig. 38; Fig. 40 is a schematic plan
vi ew of a conponent nount i ng apparatus according to still another
enbodi ment of 20 the present invention, wherein the travel track
S constructed of one straight porsion in which a board

positioning device for positioning the board is arranged and a curved
portion in which a nunber of fixed conponent supply cassettes are
arranged; 25 Fig. 41 is a schematic plan view of the conponent
22 peeneh o pphr shesceturtgncdOof i vibbattivreach headet8il, the
provided with two conponent suction nozzles; Fig. 42 is a

schemati c skdgv¥leMyofvhaetenponenahd 15 are constructed of a pair of

bearings l4e, 14f, 15e, and 15f that are broﬁght in contact

with each other vertically interposing the triangular cross-

5 section portions 6h between them, and the bearings normally
rotate integrally.

If the grooves 14a and 15a are made to have a
curved convex surface in the portions to be brought in
contact with the triangular cross-section portions 6h as

10 shown in Fig. 50, then the grooves 14a and 1l5a come in point
contact with the triangular cross-section portions 6h at
'points 14p, 15p, allowing the ﬁraveling'wheels 14 and 15 to
more smoothly travel along the rail body 6g.

As shown in Fig. 5, Fig. 6, Fig. 7A, Fig. 7B, and

15 Fig. 8, the pair of traveling wheels 14 and 15 and the pair
of traveling wheels 14 and 15 that hold the rail body 6g
between them on the leading side and the trailing side in
the traveling direction are rotatably mounted on the
respective 'rectangular swing plates 17 by wéy of fixed

20 shafts 14h and 15h so that the wheels are located at an
equal distance from the center axis of the rail body 6g. As
shown in Fig. 7B, a rotary shaft 15g and the fixed shaft 15h
of the wheel 15 have an identical axial center. However, a
rotary shaft 14g of the wheel 14 is eccentric relative to

25 the fixed shaft 14h, and by moving the rotary shaft 14g



nmounti ng apparatus according to still another enbodi nent of 5 the

present invention, in which each head is made to travel by a direct
drive linear notor instead of a self-propelling not or ;

Fig. 43 is an enlarged view of part of Fig. 42; Fig. 44 is
an enlarged view of a linear notor 10 33ection of Fig. 42;

Fig. 45 is a front view showi ng the sections of two Y-direction

boar dposi tioni ng devices of the conponent nount i ng apparatus of Fig.
3 including two nozzl e body swi t chover devices; 15 Fi g.
46 is an enhap@ed theVwofaPaddnt@®r Y thdd fixed shaft 14h, théOpod¥tiénan
enl arged view of part of Fig. 46; Fig. 48 i's a left-hand
side view ofrt BReCQABENENE can be”BHﬁﬁéﬂQdaP@aﬂﬁéﬂ§né% FéDat s to the
Fig. 49 is an enlarged view of part of Fig. 48; Fig. 50

IS an enl grged @ﬁéfl@&osgegéteﬂ&h pbir@Won 6h- éhovurfgg Rai®l HdQn bt veen
a rail body and ?rave ling wheel s
Each swing plate 17 is fixed to a rotary disk 16, and the
5 rotary disk 16 is rotatably supported by a support plate 18
around the center of the rotary disk 16 coinciding with the
center of the swing plate 17. Therefore, as shown in Fig. 9,
the heads 5 are traveling in a state in which the swing
plate 17 that supports the pair of wheels 14 and 15 located
10 on the leading side in the traveling direction and the swing
plate 17 that supports the pair of wheels 14 and 15 located
on_the trailing side in the-traveling direction are roughiyr
parallel to each other 1in, for example, the straight
portions 6a and 6b of the travel track 6. However, when
15 moving from the straight portion to the curved portion, the
swing plate 17 that supports the pair of wheels 14 and 15
located on the leading side in the traveling direction
firstly slightly turns clockwise together with the rotary
disk 16, by whiCh_thé outer wheel 14 is located slightly
20 ahead of the inner wheel 15 in the traveling direction.
Subsequently, if the pair of wheels 14 and 15 located on the
trailing side in the traveling direction move to the curved
portion, then the swing plate 17 slightly rotates clockwise
together with the rotary disk 16 in'a similar manner, and

25 the outer wheel 14 is located slightly ahead of the inner



according to a nodification exanple of the conponent mount i ng

apparatus of Fig. 1,

Fig. 51 is a view showing a trave

track in a 25 state in which magnets are arranged inside the rail b
in 23 ~the conponent
nounting apparatus of Fig. 42; 38 Fig. 52 is a see-throug

perspective view of a

anot her enbodi ment of the present invention, wherein the conpone
nmounting apparatus has a circular travel track having no straigh
portion; wheel 15 in tﬁégtr53el§ngnd&&%b@@@hory TﬁfyvéPPXﬁéghéhfe%
between the circular travel track and the drive section of eac

of Fig. 52; provided so as to allow the wheels smoothly travel in the

10

15

20

25

curved ©portion by -changing the wheel position: in
correspondence with the phenomenon that the travel distance
on the outside becomes longer than the travel distance on
the inside in the curved portions 6c and 6d. Eventually,
the swing plates 17 supporting the pair of wheels 14 and 15

located on the leading and trailing sides in the traveling

- direction allow each head 5 to smoothly travel from the

straight portion to the curved portion and from the curved

portion to the 'straight portion by swinging clockwise or

counterclockwise along the rail body 6g of the travel track

I
ody

h

nt

t
tlon
head

6 together with the rotary disks 16 so that a straight line.

19 connecting the fixed shafts 14h and 15h for rotatably
fixing the wheels 14 and 15 to- each swing plate 17 is
positioned in a direction roughly perpendicular to the
tangential direction of the curved portion.

As shown in Fig. 12, the control unit 9 is
electrically connected to each head 5 (including each
traveling motor 4, a vacuum suction device 602 for making
the nozzle body 130 of the nozzle 3 execute suction
operation of a component 2, each nozzle O-turn motor 33, a
voice coil motor 34 for the movement of each nozzle 3 in a
Z-axis direction (for example, in the vertical direction

perpendicular to the XY-directions)), a head position

conponent nounting apparatus according to stil

5



10 Fig. 54 is an explanatory view show ng anot her

| ayout of the conponent supply device, the board positioning devi ce,
and the like in the conmponent nounting apparatus of the Fig. 52;
Fig. 55 is an explanatory view show ng yet another 15 | ayout of the
conponent supply device, the board positgening device, and the |ike
I n the conponent nounting apparatus of the Fig. 52;

Fig. 56 is an explanatory view of a conponent nount i ng appar at us
according to still another enmbodinment of 20 the present invention,
showi ng a gba¥etingO0f indafOsPRIENSensor 21 SURPLYMESNELE, s@oPPR! evice
positioning device, and the like on a roughly T-figured travel
track; 8, a board F)Elsﬂtiéﬁihé ae@ﬂeéw,ctavsoatswréesgmﬂiﬁgedéaﬁée
where ten suction nozzles are arranged in a straight |line on 5 the

sel f-propel bed BeadmbnEh8- rdcognizing device 31, a component position

correcting gquantity calculating section 600 for executing
5 - calculation of a component position correcting quantity, a
memory 601 for storing information necessary for component
mounting such as component information of component type and
so on, board information, and an NC program; the component
position correcting quantity; and results of calculation, a
10 nozzle body switchover device 30, an operating section 91
constructed of a -"keyboard or a mouse for inputting
information 6r instructibns.to the control unit 9, a display
section 92 such as a display screen for displaying the
information inputted from the operating section 91 and
15 displaying operation information of the component mounting
apparatus 10, a component supply information input section
182 for inputting the component supply information such as
the information of the components 2 contained in the
component supply cassettes 80 by means of known information
20 input means such as the keyboard, mouse, or a reading device
for reading necessary information from a storage device, and
other drive devices and controls the operation of the whole
component mounting apparatus by allowing signals of
operation control and operation status to be received.

25 Fig. 10 is a schematic plan view for explaining a



24 Fig. 58 is an explanatory view of a conventi onal
ort hogonal robot type nounting apparatus; Fig. 59 is an
expl anat ory vi ew of anot her conventi onal orthogonal robot type
nounting apparatus; 5 Fig. 60 is an explanatory view of yet
anot her conventional orthogonal roHét type nmounting apparatus; and
Fig. 61 is a schematic plan view of a prior art hi gh- speed nounti ng
appar at us. Best Mbde for Carrying Qut the Invention 10
It is to be noted that sanme conponents are denoted by sane reference
nuneral s i nsthéeadtnowhdnyi agndmberngs heads beteackh bebhgnprogidieé with
description of the present invention. The first enbodi nent
of the presént icorgdrient wslibttion ndyeléescBi hediviel delend hgleowtvaitrbl
reference to the draw ngs. '

track 6 in the component mounting apparatus of Fig. 1. A

component mounting method by means of the component mounting

5 apparatus having the above construction will be described

with reference to Fig. 10.

As .shown in Fig. 10, a plurality of heads 5 each
having two component suction nozzles 3 constantly circulate
in one direction while repeating go and stop of traveling,

10 and stop in front of two devices or one device of the
plurality of component supply devices 8 in the  first
straight portion 6a of the travel track 6 to hold by suction
the components 2 from the component supply device(s) by the
two nozzles 3.

15 Subsequently, the heads travel along the travel
track 6 and stop or pass in front of the two component
recognizing devices 31 in the curved portion 6d for the
recognition of the position of each component 2 by means of
the component recognizing devices 31, the quantity of

20 correction in the XY-directions and the 6-direction is
calculated by means of the component position correcting
quantity calculating section 600 of the control unit 9
before reaching the first board 1 or before mounting after

reaching the first board 1 when mounting the components on

25 specified one board 1 or - two boards 2 1located in the



15 The enbodi nent of the present invention wll be

described in detail belowwth reference to the draw ngs.

As shown in Fig. 1 and Fig. 2, a conponent nounting apparatus for
effecting a conmponent nounting net hod according to one enbodi nent of
t he present invention 20 includes: a phkurality of self-propelled system
heads 5 each of which has conponent suction nozzles 3 each that serve
as an exanpl e of a conponent hol di ng nember for holding a

conmponent 2 to be nounted on a board 1 that serves as an exanpl e of
an obj ect t opdei timtidledraige afsémf theORRIMVISN) pdEtionDEQT t4 tHhA! HEFURS as
an exanple of a self-propelling drive

25 devi£85h 12 ddrdvien tekaclknf ‘dﬂbBPrQé‘ﬁl@nCJc&Sﬁdaf&ﬁRi SR FW e

along whi ch the sel f-propelled systen1heads are mad
axis on the basis of the calculated quantlty ‘0of correction

ih the direction of Q is executed by means of the B6-turn
5 motor 33. The heads stop when reaching the specified board
1 in the second straight portion 6b and mount the components
2 on the board 1 by two nozzles 3.
In this stage, it 1is acceptable to execute
switchover of each head from a high-speed travel to a low-
10 speed travel just before the position, which belongs to the
travel track and in which the component recognizing device
is. arranged, and recognize the.posture'of the. component that
has been received from the component supply device and held
by each component holding member of each head by means of
15 the component recognizing device while making eaéh head
travel at low speed or preferably making each head travel at
a low constant speed. It is also acceptable to recognize
the posture of the component that has been received from the
component supply device  and held by the compbnent holding
20 member of each head by means of the component recognizing
device without changing the speed from a point located Jjust
before the position, which belongs to the travel track and
in which the component recognizing device is arranged to a
point beyond the position, which belongs to the travel track

25 and in which the component recognizing device is arranged.



circularly travel by the driving of the self-propelling ~ motors 4; a
board positioning device 7 for positioning the 5 board 1 in a board
positioning section CP of the travel track 6; a conponent supply
device 8 that is arranged in a conponent supply section CF of the
travel track 6 and contai ns the cé#ponents 2; and a control unit 9
t hat nakes the plurality of self-propelled system heads 5

i ndependently 10 travel while controlling the self-propelling notors 4
in a manner that the self-propelled system heads 5 do not
interfere wilh eschadsheraceeptable atel treacgnbzandchmke®sture ohe the

sel f-propell ed system heads 5 i ndependently receive and hol d t he

conmponent s 2cdmponarite Toapohast beeppirgcdéviede f&omn thks conpgehet TPty
supply section CF by the conponent suction nozzl es 3, subsequently

i ndependent | geview endilleigl e the compoaeat hoadkné mewoéndepesiantdaadrount
t he conponents 2 held by the conponent suction nozzles 3 on the board
1 positionedoy meandyof hehdoesmpbposit i vedognhideiticeddkide the oty each
positioning 20 section CP of the travel track 6.
5 head stop in the position, which belongs to the travel track
and in which the component recognizing device is arranged.
After completing mounting, the nozzle body 130 of
each nozzle 3 1is stopped in front of the nozzle body
switchover device 30 for the nozzle switchover by the nozzle
10 body switchover device 30 as the occasion demands in the
curved portion 6c directed from the second-stréight portion
' 6b toward the first straight portion 6a, and thereafter,
component holding by each noézle 3 of each ‘head 5 is
executed again by the component supply device 8 in the first
15 straight portion 6a. Concurrently with the above-mentioned
mounting operation, another head 5 executes the component
suction operation for attracting by suction the components 2
to a plurality of nozzles 3 from a plurality of Component
supply devices 8. Meanwhile, another head 5 is permitted to
20 recognize the pésition of the components 2 held by the
nozzles 3, and yet another head 5 is permitted to execute
the switchover operation of the nozzle 3.
By storing the positions where the component

suction nozzles 3 of the plurality of heads 5 hold by

25 suction the components, the control of movement of the heads



The travel track 6 is constructed of two straight portions 6a and 6b

and two curved portions 6¢ and 6d. The first straight portions 6a on
one side is nade to serve as t he conponent supply section CF where

t he conponent supply 25 device 8 is arranged, and the second straight
portion 6b on 43 26 t he
other side is nade to serve as the board positioning section CP where
the board 1 is arranged via the board positioning device 7.

Fig. 1 is a schematic perspective viewof the 5 overall external
appear ance @f, tfge aiyHENEHONSS GRURGREN with tHEUBLLPENEREAT HS tAR,

showi ng an exanpl e of the conponent supply device 8 in a state in
which a numpgppBhef®™ARRMion nozzles 3, the component mounting
| positions of the board, and so on preparatorily in the
memory 601 by an NC program or the like and executing the
5 operation according to the NC program under the control of
the control unit 9, the component suction or component
mounting can be executed in arbitrary positions in
accordance with arbitrary timing. Therefore, in the case of
a plurality of boards 1, the components 2 can also be
10 similarly mounted on a plurality of boards 1 by a plurality
of heads 5.

When each head 5 tfavels, in order to prevent the
heads 5 from colliding against one another ér prevent the
operation of the component suction nozzles 3 from being

15 hindered, i.e., in order to prevent the interference, the
operations of the heads 5 are controlled by the control unit
S.

The detail of the aforementioned embodiment and a

modification example of the aforementionéd embodiment will
20 be described below with reference to the accompanying
drawings.

Fig. 11 is a schematic plan view for explaining a
state in which a number of heads 5 each being provided with

two component suction nozzles 3 travel along the travel

25 track 6 provided with two Y-direction board positioning



supply cassettes 80 each containing therein a nunber of

are arranged parallel to one another inside a 10 conponent supply

conponents 2

cassette container 80a having a box-Ilike shape. Exanples of the
conponent supply cassettes 80 i nclude a tape component use
conponent supply cassette that contg4ns a nunber of taped conponents
and a bul k type conponent supply cassette that contains a nunber of
15 conponents in a scattered state. The board 1 to be nounted W th
t he conponents 2 is conveyed by a pair of known board carrying
conveyers 17antel? AP H#R3 HOrdCcddfRch tONubPIRE casset RO Eh tRAYEHsOW 0
device 7 located inside the conponent nounti ng apparatus 10 and

posi tioned i, atﬁee%éﬂﬁxe‘i’%'ﬁbﬁﬂmn 0 apphRatief esengegnuneral 41 depotes
a head traveling region in whi ch a nunber of heads 5 travel in a

sel f - propel
Y-di rection
t he board

25

a speci
5

10

15

20

25

cgaénﬁawaﬁr supply 2kaRgethe tgAVelgd ! acheb bdi - thrab@Wssii e

ard posi tioning device 70 that serves as an exanpl e of

VipPREL NG ANGS, T ani e ESHS MSSLRD f cboud
travel track 6, and two nuts 181n are meshed with this ball
thread shaft 181lm. Hollow motors 18lp for rotating the nuts
181ln are provided, and the hollow motors 18lp are fixed to a
placement table 181k on which the component supply cassette
container 80a 1is pladed. Therefore, by forwardly and
reversely rotating the nuts 181n by the hollow motors 18lp
that are rotatively driven, the placement table 181k and
accordingly the compéhent supply cassette “container 80a
reciprocate integrally with the hollow motors 18lp along the
ball thread shaft 181lm to position the desired component
supply cassette 80 in the component supply position,
allowing the components 2 to be picked out of the component
outlet port of the component supply cassette 80 by means of
the component suction nozzles 3 in a suction holding manner.

Fig.. 12 is a detailed block diagram of. the contfol
section of the component mounting apparatus of Fig. 11!

Fig. 13 1is a schematic block diagram of the
control section of the component mounting apparatus of Fig.
11. In Fig. 13, "Y1" and "Y2" are the control parts of the
two Y-direction board positioning devices 70. "N-FEED, PUSH

UP-AND-DOWN" is the control part for controlling the pushing

1in



27 by noving the board support table 70c along a pair of guides
70b by a notor 70a only in the direction perpendicular to t he board
carrying conveyers 12. The conponent supply cassettes 80
include the type 5 that automatically noves the conponents 2
toward the conponent outlet port 4nd the type that is provided with
a conponent supply |l ever 80h and is able to nove the contained
conponents 2 toward the conponent outlet port by pushing the | ever
80h. One conponent pushing-up nechanism 84 (see Fig. 10 18 and Fig. 19)
havi ng a pusipengtdownoifeither cobnpopeshi sigoply levelnviDht hirs Hhey eron@@nens
provided for a plurality of cassettes 80 and noves in a direction
paral | el to supplyxicalssdictecBidon "LINEAROSCRAREB"f isstthet rcanghblpeatritorferba,
pushlng down the |ever
: detecting the position of each head 5 on the basis of -
information from the linear scale sensor 21 of the linear
5 scale 20 provided for the straight portions 6éa and 6b of the
travel track 6. "FIXED SECTION" 1is the section where
control parts of devices that do not move themselves are
gathered, among which "COMPONENT SUPPLY DEVICE / BOARD TABLE
X-DIRECTION / COMPONENT RECOGNIZING DEVICE" is the control
10 part for controlling the operations of the component supply
device 8, the board positioning device 7 and the component
recognizing device 31. "DRIVING SECTION" is the section
where control parts of the devices that move themselves are
gathered. In each head 5 among them, "XA"™ is the control
15 = part for controlling the movement of one nozzle A out of two
component suction nozzles in the X-direction, while "XB" is
the control part for controlling the movement of the other
nozzle B out of two component suction nozzles in the X-
direction. "ZA" is the control part for controlling the
20 movement of the one nozzle A in the Z-direction (for example,
in the vertical direction) perpendicular to the X-direction
and the Y-direction. "ZB" 1s the control part for

controlling the movement of the other nozzle B in the Z-

direction {for exXanple, in the vertical direction)

25 perpendicular to the X-direction and the Y-direction. "OA"



80h of the required cassette 80 by the pushi ng-down nenber. 15

Fig. 1 is a nore detail ed see-through perspective view of a
conponent nounting apparatus 10 shown in Fig. 2. The conponent
nount i ng apparatus 10A of Fig. 1 is provided with four

sel f-propelled system heads 5 that travelgeal ong the travel track 6,
and each self-propelled systemhead 5is 20 provided wth two
conponent suction nozzles 3 arranged paral l el . The conponent
suction nozzles 3 hold by suction t he conponents 2 one by one from

ei ther one gk BekhBht2ol partN¥Bbetontr60IDRGEPhe SHEPEMeRBSSLL ERE 8Reand a
conponent supply tray device 81 arranged in the first straight

gg” hon  25n,5,88 87 ihNEnL" V& rddBdh G thid Ho@z12 aRdsthengaht gk

the control part for controlling the movement of the other
nozzle B in the O-direction around the nozzle axis.

5 Fig. 14 is a front view showing the sections of
two Y-direction board positioning devices 70 of the
component mounting apparatus of Fig. 3.

Fig. 15 is a front view showing the sections of
two Y-direction board positioning devices 70 of the

10 component mounting apparatus of Fig. 11.

Fig. 16 is a schematic plan view of a component
mounting _apparatus according' to another embodiment of the
present invention in a state in which twé Y-direction board
positioning devices 70, serving as one example of the board

15 positioning device, of the component mounting apparatus of
Fig. 11 are replaced by two XY-direction board positioning
devices 71 and a number of fixed component supply cassettes
80 and one fixed component supply tray device 81 are
arranged on the component supply side. Each XY-direction

20 board positioning device 71 can position the board 1
supported by four suction members 7lc 1in a specified
position in the XY-directions by moving the four board
supporting table suction members 7lc along a pair of guides
71b by a motor 7la in the Y-direction perpendicular to the

25 board carrying conveyer 12 and moving the four suction



travel in, for exanple, the clockw se direction along the trave

track 6 to nount the conponents 2 held by suction on ei ther one or
both of two boards 1 arranged in the second straight portion 6b of
the travel track 6. Each conponent 5 supply cassette 80 is a well-known
one, which contains, for exanpl e, ¢onponents 2 of an identical type
individually in a nunber of conponent containing recess portions
of a conponent retaining tape, successively noves the conponent
cont ai ning recess portions of the conponent retaining tape 10 to a
conponent Qqhdniedr POriic allicowtl ealikyofir ghyddsi Viadbp a moto# djel figedhe
mechani sm and nmakes a nozzl e body 130 (see Fig. 30) of each conponent

suction nozzldiredidlch Paraldeilolot tRe board ceaponian; cbrivey@reach conmponent
cont ai ni ng recess portion. The conponent supply tray device 81 takes

out. a tray 81b one Ibig. by7onig f a8@Mehliar@edc ot & netie®laf MY asodtitn
conponents 2 I nsi de a nunber of partitioned conponent containing

spaces ardufd dend Newd nay-Bilfedid ch CUHRNYYs I iGRiRgP QRviices tageimer
with the tray 81lb, and nmakes the nozzle body 130 of each
5 Fig. 16.

Fig. 18 1is a schematic side view showing a
relation between a head 5 that travels along the travel
£rack 6.and has two component suction nozzles 3, two XY-
direction board positioning devices 71, and é component

10 supply tray device 81 in the component mounting apparatus of
Fig. 16. |

- Fig. 19 is a schematic side view showing a

ielation between the head 5 that travels along the travel

track 6, the XY-direction board positioning device 71, and

15 the component supply cassette 80 in the component mounting

apparatus of Fig. 16. A component pushing-up mechanism 84

shown in Fig. 18 and Fig. 19 presses the component supply

lever 80h of the component supply cassette 80 to move the

component 2 to the component outlet port under the control

20 of the control unit 9, facilitating the component suction by

the nozzle 3. The component pushing-up mechanism 84 can

move along the straight portion 6a of the travel track 6,

and the component supply levers 80h of the required

component supply cassettes 80 can be successively pushed by

25 moving one component pushing-up mechanism 84.
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uction nozzle 3 hold by suction each conponent 2 20 in the

I ckup position. The Y-direction board

device 70 is an exanpl e of the board positioning device 7
to nove the board 1 only in the Y-direction perpendicul ar
e board carrying conveyers 124gSpecifically, by rotating 25 a
aft extended in the Y-direction by the rotation

of the notor 70a and reciprocating a board support table 70c

h the threaded shaft in the Y-direction along the pai r of
t he board su rt; n S t .2 _70c can
ed in a spg%?fi gg@polgs?t %ongageﬂgg{‘gngf% rtlat g&iil%gé. SEQ%ﬁ?hegboard
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perpendicularly extend downward from the head 5 ‘traveling
along the travel track 6 and the component supply cassette
80 in the component mounting apparatus of Fig. 16.

Fig. 21 is an enlarged view of Fig. 20.

Fig. 22 1is an enlarged view of a portion around
the nozzle tip of Fig. 20.

Fig. 23 1is a schematic front view showing a
relation between two component suction nozzles 3 that
perpendicularly extend downward from the head 5 traveling
aléng .the travel  track 6 and  the XY4direction board
positioning device 71 in the component mounting apparatus of.
Fig. 16.

Fig. 25 is an enlarged view of part of Fig. 19.

Fig. 26 is a perspective view of a tape component
supply cassette 80 that serves as an example of the
component supply cassette 80.

Fig; 27 is an enlarged view showing a relation
between the component suction nozzle 3 and the component
supply cassette 80 of Fig. 25.

Fig. 28 is an enlarged side view showing an air
switchover valve 140, a component suction nozzle 6-turn
motor, and a doughnut-shaped drive circuit housing section

141 that houses a Z-axis direction movement voice coil motor



conveyed fromthe pair of board carrying conveyers 12 and 12 for

boar d- | oadi ng-use and send the board 1 to the pair of board carrying
conveyers 12 and 12 for board-unl oadi ng-use 10 after conpleting the
mounting are provided along the direction of conveyance of the
board carrying conveyers 12 and 12 glor board | oadi ng and unl oadi ng
use. The board carrying conveyers 12 and 12 are known devi ces for
conveyi ng boards 1 one by one in the direction of conveyance by neans
15 of chains. In Fig. 3 and Fig. 45 through Fig. 49, the

reference nyueqahy30,deNoles vbWo d19441i¢ bcitthe%é(?he&ﬁ%onent H8UhELsg

arranged, for exanple, in the vicinity of m dpoil nt of one curved

portion 6¢ ghpbberhb el pigacod. A adbe Ardlit BhiisingObechodh! ea1

bodies 130 “descri ater are alternatively sellected and t

used at therh@%&vgfgngx{o&es éﬁi‘ércoé}?w?ﬂer{:‘hesuﬁéé&”5”3%%érﬁa§rav€*ffn5’ead S

. . to
provi ded w two tonponent suction nozzle vi ng one~or

t wo ngighs bpdi es d3P dhaty require the switchover between nozzle

5 Fig. 29 is a plan view of the component mounting
apparatus of Fig. 1, i.e., a schematic plan view explaining
a state in which two Y-direction board positioning devices
70, a number of fixed component supply cassettes 80, and one
fixed component supply tray device 8l are arranged along the
10 travel track 6. Each Y-direction board positioning device
70 1is immovably fixed in the X-direction perpendicular to
the_Y-direction..
Fig. 30 is a schematic plan view of a component
mounting apparatus according to yet another embodiment of
15 the present invention, based on the component mounting
apparatus of Fig. 1, explaining a state in which two XY-
direction board positioning devices 71 and a number of fixed
component supply cassettes 80 are arranged along the travel
track 6. |
20 Fig. 31 1s a schematic plan view of a component
mounting apparatus according to still another embodiment of
the present invention, based on the component mounting
apparatus of Fig. 1, explaining a state in which two Y-
direction board positioning devices 70 and a number of fixed

25 component supply cassettes 80 are arranged along the travel



25 bodies anobng the heads 5 that pass through one curved

30 portion 6¢c tenporarily stops before the two nozzl e body
swi t chover devices 30 and 30 and is driven so that a swi t chover
device drive lever 201 is |owered under the control of the
control unit 9. Drive wheels 203 are rotatled 5 via drive rods 202 in the
count ercl ockwi se direction in Fig. 47, and a protrusion 204 of each
drive wheel 203 is engaged wi th an engagenent recess 205 of a casing
206 of each nozzle body swi tchover device 30. Wth this arrangenent,

a turning trackfértce of the drive wheels 203 is converted into a |linear

10 novenment force in the rightward direction in Fig. 46 and Fig.

47, by which the whol €igody32f itsheanogzchemdimidy peirspkotéve view of a
component mounting apparatus according to still another
embodiment of the present invention, based on the combonent

5 mounting apparatus of Fig. 1, explaining a state in which
four Y-direction board positioning devices 70, a number of
fixed component supply cassettes 80, and one fixed component
supply tray device 81 are arranged along the travel track 6
and a number of heads 5 are traveling along the travel track

10 6.

Fig. 33 is a block diagram of the control section
of the component mounting apparatus of Fig. 32. The control
section has a construction similar to that of Fig. 13, in
which "Y1" through "Y4" are the control parts of four Y-

15 direction board positioning devices 70 and the control part
of "N-FEED, PUSH UP-AND-DOWN" is not provided.

Fig. 34 is a front view showing the sections of
four Y-direction board positioning devices 70 in a state in
which each head 5 is provided with two compohent suction

20 nozzles 3 in the component mounting apparatus of Fig. 32.

Fig. 35 is a schematic pian view of the component
mounting apparatus of Fig. 32, explaining a state in which
four Y-direction board positioning devices 70, a number of
fixed component supply cassettes 80, and one fixed component

25 supply tray device 81 are arranged along the travel track 6.



device 30 noves in the rightward direction in Fig. 46 and Fig. 47. As
a result, an engagenent rel ease protrusion 207 | ocated at the tip of
the casing 206 cones in contact with 15 an engagenent |ever 130b of the
nozzl e body 130 (see Fig. 24) of each nozzle 3 as described |ater,
rel easi ng the engagenent of the engagenent |ever 130b with an
engagenent groove 130c. Wien the nozzle body sw tchover device 30
noves in the rightward direction, a rotary shaft 208 of a 20 swi t chover
drive nmotor 210 of the nozzle body sw tchover device 30 i s engaged

with a rotary shaft 180g. oBéaidi sk d3@ematic plah! oWendoifhes deéskpdséacto be
rotatively driven by the rotation of the rotary shaft 208 of the

swi tchover goiiN€ing ap EE&@ﬁstQcoraing to yet anEtﬂerZ%mﬁadMMéﬁtEﬁiafged
V|em10f a portion int
the 'present invention, based on the component mountlng
apparatus of Fig. 32, explaining a state in which four Y-
5 direction board positioning devices 70, three fixed
component supply cassettes 80, and three fixed component
supply tray devices 81 are arranged along the travel track 6.
Fig. 37 is a schematic plan view of a component
mounting apparatus according to still another embodiment of

10 the present invention, based on the domponent mounting
apparatus of Fig. 32, explaining a state in which four Y-
direction board positioning devices 70 and a numbexr of fixed
component supply cassettes 86-are arranged along the travel
track 6.

15 Fig. 38 is a schematic front view of a component
mounting apparatus according to still another embodiment of
the present invention, based on the component mounting
apparatus of Fig. 32, showing the sections of four Y-
direction board positioning devices 70 in a state in which

20 each head 5 is provided with four component suction nozzles
3.

Fig. 39 is a block diagram of the control section
of the component mounting apparatus of Fig. 38, in which
"Y1" through "YN" are the control parts of N Y-direction

25 board positioning devices 70.



vicinity of the tip of one conponent suction nozzle 3. In this

enbodi nent, six types of nozzle bodies 130 are rotatably arranged at
approxi mately regular intervals around the disk 130a at the tip of
the nozzle so as to be able to 5 hol d by suction a variety of conponents
2, and the disk 130a is rotated sosgs to position the nozzle body 130
to be used in a nozzle | ower end position in a state in which the
engagenent | ever 130b engaged with the engagenent groove 130c forned

on the disk 130a in correspondence with each 10 nozzl e body 130 is
rel eased therefrom byFEBt?hg'@gai%e”?”Echematié eheane vikOld ISk Oe?mggﬁent The

rotary shaft 208 o sw tchover drive notor 210 o he nozzl e
body swi tch . ' 30} g | t ' -ﬁggE

t her ef ore, géﬁétlng apgggiEﬁiogc¢§r§g§§t§% %ﬁ%gltﬁgo?%§gr%ﬁ§ﬁ%%t Bng t he
15  switchqyer L \Ex .E%%Q i atiyely pyeng... .. Th :
rotative dr?é?ngpg%g¥§% gﬁ%%&l a’by1:%fé%ﬁaﬁégéhgfg%%ES'gfaCk 6 t hia

swi t chover @55%%1:{18&8& 280 éﬁeSts‘EF}B%%h‘éh%éﬂ%nde%U% which a board

5 positioning device 7 for positioning the board 1 is arranged
and a curved portion 6j in which a number of fixed component
supply cassettes 80 are arranged. The component supply
cassette 80 1is not always required to be arranged in the
straight portion of the travel track 6 and may be arranged

10 in the curved portion 6j as shown in Fig. 40.

Fig. 41 is a schematic plan view of the component
mounting apparatus of Fig. 40, in which each head 5 is
provided with two component suction nozzles 3.

Fig. 42 is a schematic side view of a component

15 mounting apparatus according to still another embodiment of
the present invention, 1in which each head 5 is made to
travel by a direct drive linear motor 61 instead of a self-
propelling motor 4. That is, each head 5 is provided with
the direct drive linear motor 61, and magnets 60 ére

20 provided inside the rail body 6g located on the component
mounting apparatus fixing side, whereby each head 5 is made
to be self-propelled by the linear motor 61.

Fig. 43 is an enlarged view of part of Fig. 42,

Fig. 44 1is an enlarged view of a linear motor

25 section of Fig. 42.



nozzl e body 130 is positioned at the nozzle | ower end posi ti on under
the control of the control unit 9, and 20 thereafter, the sw tchover

device drive lever 201 is driven to nove up, rotating the drive whee
203 in the cl ockw se direction in Fig. 47 via the drive rod 202. The
protrusion 204 of the drive wheel 333 is engaged with the engagenent

recess 205 of the casing 206 of the nozzle body sw tchover 25 devi ce 30,
and therefore, the turning force of the drive
32 wheel 203 is converted into a |inear novenent force in the

e o oty DAY, 98,0 L0 e 4 neibel e graci, B0, o
Fig. 46 andatk 9n which tf mdyddsyléo af@earranged'1n31de the rail
_ body 64g. |

As described above, by making each head 5 self-

5 propelled by the linear motor 61, noises are reduced further
than the drive device of the aforementioned embodiments, and
no lubricating o0il is needed to allow the apparatus to be
maintenance free. This can also increase the cleanness of
the whole apparatus and increase the positioning accuracy to

10 an error of, for example, about 1 pm.

According to the conventional rotary type high-
speed mounting apparatus; the motor for_rotating the rofary
head is arranged in the upper portion of the mounting
apparatus, and a component supply device having a weight of

15 greater than, for example, 100 kg moves, and this. has been
the reasons for increasing noises and vibrations. In
contrast to this, according to the aforementioned wvarious
embodiments, the motor serving as an example of the drive
device for driving each head is not required to be arranged

20 in the upper portion of the mounting apparatus, and the
drive device for driving each head is only required to be
provided for each head 5 for traveling along the track yard
type travel track 6. The upper portion of the mounting
apparatus 1is merely required to be provided with the

25 doughnut-shaped drive circuit housing section 141 for



5 engagenent rel ease protrusion 207 |located at the tip of the

casing 206 is released fromthe engagenent |ever 130b of the nozzl e
body 130 of each nozzle 3, enabling the positioning of the disk 130a
by engagi ng the engagenent |ever 130b with t he engagenent groove 130c
of the engagenent |ever 130b. As 10 deggribed above, both or the
necessary one of the nozzle bodi es 130 can be switched to anot her
nozzl e body 130 by two or one nozzl e body sw tchover device(s) 30.

In Fig. 3, the reference nuneral 31 denotes a conponent recognizing

dovi ce of 2 SEREATELR: CkohlEnbh® yl8:cn' Bt o0 ALEAGRlpro e

in the vicl nt o e ot ctirved portlon d of

the travel t @fése coil Gmﬁ*ﬂ?ré's%grf Ofot | 2ihngefde pastiur egi Plet fish.

conponents 2 and d by suction by the two conponent suction

nozzles 3 ?foxeé“:h g atg% aquotnhew%' £y E%@eﬁ%f@%‘i“c%e esgild .

20 turnlng ang e aroun nozzle axis is calc

control unitsphGehd fbd Al LR 236 +G8APBR Bhe SHGbAR g appafta%;é eca?han.d

t he conponen I on nozz
5 be much simplified, and the noises and vibrations of the

whole apparatus can be remarkably reduced.
Furthermore, as shown in Fig. 16, Fig. 29 through
Fig. 32, Fig. 35 through Fig. 37, and Fig. 40, the component
supply device 8 can also be used in a fixed state Without
10 being moved each time to the component outlet position of
the component suction nozzle. Therefore, +the component
suction work éan be executed at a speed equi%alent to that -
of the conventional high—speed mounting apparatus, allowing
the productivity to be further improved. There is no need
15 to move the component supply cassette and so on at high
speed, and therefore, the vibrations and noises can be
remarkably reduced and the reliability of the equipment can
be improvéd. Furthermore, the component supply device does
not  move, and therefore;' the operator has no chance to
20 erroneously touch the component supply device in moving
operation, by which the safety can be further improved.
There is no need to consider the range of movement of the
component supply device, and this can reduce the occupation
area of the equipment and also improve the productivity per

25 equipment area. For example, in contrast to the occupation



around the nozzle axis thereof by the cal cul ated turning angle by a
[err]-turn notor 33 described | ater under the control 25 of the control
unit 9 for the posture correction while

33 noving fromthe conponent recognizing device 31 to the board

1 to be subjected to nounting. g5 In this conponent

recogni zi ng device 31, if the conponent itself is determ ned to be
defective or if the conponent suction posture is 5 determ ned to be so
defective that the posture cannot be corrected, then t he defective
conmponent i ;S d I pto 14 qﬂ?g cafdin tion
arranged, f%Fgexgﬁglgdz i O, the[ﬁéﬁ?%%ﬁljust er t %agsgh g8§8§

SO g AL BT T L L RPN SO AR
| accordlng to each of the. aforementioned embodiments having -
similar specifications has an occupation area of 3.9 n?,

5 meaning that the occupation area can be made about one half
or less. That is, the productivity per unit area of
installation of the component mounting apparatus can be
improved. For example, assuming that the component mounting
apparatus has a size of about 1740 mm x 2300 mm, if the

10 traveling speed. of each head 5 for traveling along the
travel track 6 is 2000 to 2500 mm/sec and mounting is
executed one point pér block, then there cén be mounted a'
maximum of 90000 components in excess of a maximum of 50000
components per hour in the conventional case.

15 If the Y-direction board positioning device 70 is
used as the board positioning device 7, then the board
positioning work only in the Y-direction perpendicular to
the board conveyance direction is needed, and the adjustment
in the mounting position in the X-direction of the boafd 1

20 can be executed by adjusting the position of each head 5 in
the straight portion 6b of the travel track 6. Therefore,
the board positioning work can be simplified and executed in
a short time, and the structure of the board positioning
device can be simplified. That is, the board 1 merely

25 requires to be moved only in one axial direction



in Fig. 3. The reference nuneral 32 in Fig. 1 denotes a
board recogni zi ng device of a CCD canera or the like that is

nounted on the head 5 or arranged in a region outside the 15 range of
novenent of each conmponent suction nozzle 3 nounted on the head 5
above each Y-direction board positioning s5g device 70 of the conponent
nmounti ng apparatus 10. The devi ce recogni zes a known reference
mark of the board 1 pl aced on the board support table 70c of each
Y-direction 20 board positioning device 70, recognizes that the board 1

I S pOSlrIﬁé%%%d:t'lﬂgt henspeehirbed faasiKt | G’nbéndtl’i’é‘t BEbgda pdindlortitg
the control unit 9. Each head can be sel f-propelled along

the travel dev1cetraé&l1‘<16tﬂ¥r@‘3§%5 N hBeaf ol N0 PRENRRL$M 1 TRAltsS, as
25 shown in Fig. 4 and Fig. 5, the position of each head 5 can

axial directions that are perpendicular to each other.
Accordingly, the board positioning device can be reduced in

5 cost and weight, and this allows the board 1 to be driven at
high speed and allows the mounting tact to be further
reduced.

As the component supply device 8, not only the
component supply cassette 80 but also the component supply

10 tray device 81 can be employed, and therefore, the degree of
freedom of the component supply form <can be increased
regardless of the component suction and- méunting work
execﬁted at high spéed. In contrast to this, the
conventionallhigh—speed mounting apparatus has not been able

15 to employ the component supply tray device.

The travel track 6 can be made to be a closed-loop
of an arbitrary shape, and the component supply section CF
and the board positioning section CP can be arranged in
arbitrary positions of the travel track 6. That is,.

20 according to the conventional mounting apparatus, as shown
in Fig. 58 through Fig. 60, the positions of the component
supply section CF and the board positioning section CP have
been limited as a matter of course due to the construction
of the apparatus, and the sections have not been able to be

25 arranged 1in positions other than the above-mentioned



34 be consistently perceived by the control unit 9 by
calculating the turning angle of the notor 4 by neans of the

sel f-propelling notor 4, an encoder 4c connected to the notor 4, and
so on. Each propelling notor 4 is constructed 5 so that each pinion
gear 4a fixed to each rotary shaft 4b of gy each notor 4 is nmeshed with
a rack 6r arranged along the travel track 6 and each notor 4 is
rotatively driven to rotate each pinion gear 4a nmeshed with the rack
6r. By this operation each propelling notor 4 i.e., each head 5 is
10 noved rect 0 v t ;

movement ofb?ﬁgeﬁ é 5 FERE?%% %#B% lgggﬁ%b E$& 8 ?@g % Odlmentséh
not or 4. T. r.av Kk r

straight pofPEorfomongnt %@Dél.fs% SHEF P shet LR %%ﬁ% bB8EL¥pEha Con

straight por telc%g.ogb (,aEndcéH\Db%ur V]:ezdarpgo (f ! frq'sagﬁltrary positions of the

travel track 6, e.g., in an arbitrary curved portion when no
5 straight portion exists or in a straight portion or a curved
portion other than the straight portion when the straight
portion exists. Therefore, according to the mounting
apparatus of the present embodiments, the shape of the
travel track 6 can be arbitrarily designed according to the
10 installation space of the mounting apparatus. In addition,
the component supply section CF and the board-pbsitioning
séction CP can be arranged in arbitrary positions of the
travel track 6, and this allows the degree of freedom of
design to be remarkably improved and also allows the

15 productivity per unit area to be increased.
For example, if a roughly T-figured travel track
859 is provided according to the installation space of the
mounting apparatus, as shown in Fig. 56, then a component
supply device 859, a component recognizing device 852, a
20 board positioning device 857, a nozzle switchover device 855,
and a nozzle tip inspecting device 854 may be arranged in
the 1illustrated positions. It is to be noted that the
reference numeral 850 denotes a board conveyance route of
the board conveyance device of the board positioning device

25 857.



and 6d, as described hereinabove. The conponent supply cassette
80 and the conponent supply tray device 81 serving as an exanpl e of

t he conponent supply device 8 are arranged in the first straight
portion 6a on one hand, while the Y- 20 direction board positioning
device 70 serving as an exanple of ghe board positioning device 7 is
arranged in the second strai ght portion 6b on the other hand.

As shown in Fig. 5, Fig. 6, and Fig. 10, a linear scale 20 is
arranged only in each of the first straight 25 portion 6a and the second

ggfaight pOLgL??iogg,é?l ﬁg%ﬁggdgrgcﬁnGtHgsf?rg}og??E&%ﬁﬁ ?RﬁR?(ﬁPQk¥he

o se B 024, Y P AR ng 0L
31, and the board pdsitioning device 7 are arranged along
the travel track 6, and the plurality of self-propelled

5 system heads 5 are independently driven. Therefore, the
processes of a component suction process, a posture and
position distance-measuring process that 'is the component
recognizing process (by means of a recognition camera or the
like), a component suction posture correcting process, a

10 component mounting process, and so on can be concurrently
proéessed by the plurality of self-propelled system heads 5,
by which the productivify can be improved. 1In contrasf to
this, the orthogonal robot type mounting equipment shown in
Fig. 58 through Fig. 60, which can execute concurrent
15 processing by alternately operating a plurality of heads 515,
presumably has the cost increasing factors and the issues of
an increase in floor occupation area and the 1like as
exemplified by the drawback that there is needed a plurality
of fecognition devices 512 indicated by.the double circle;
20 i.e., portions for executing the recognition operation for
distance-measuring the component posture. This leads to the
existence of a limitless number of movement routes of the
heads 515 connecting a plurality of component supply devices
510 to a plurality of board positioning devices 511. In

25 order to efficiently execute the component suction,



accurately stop the heads in the desired positions, allow ng 5 t he

conponent suction or conponent nmounting to be executed reliably and
accurately. Wth regard to the travel track 6, a rail body
69 for formng the travel track 6 has a hexagonal cross-section
shape, and a total of four traveling whegbs 14, 14, 15, and 10 15, two
of which are | ocated on one side and the renoving ones are |l ocated on
the other side, are brought in contact with the sectionally

triangl e-shaped portions 6h and 6h | ocated on both sides of this rai

body 69 havifgdbfrion, 2REXAAONH ibf 0P ia%%%&hﬁg,sgﬁtge-is IQ%EPH&“'&’

triangl e-shaped” 15 cross-section portions 6h an h | ocat on bot
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14 on the le
5 this means that recognition devices 512 cannot help being

arranged in a plurality of places as a matter of course. It
is to be noted that the reference numerals 513 and 514
denote a Y-axis robot and an X-axis robot, respectively,
constituting an orthogonal robot for moving the heads 515 in
10 the XY-directions in F1g 58. In Fig. 58, the component
recognition devices 512 are each required to be arranged -
between adjacent.' two component supply devices _.510, and a
total of two devices 512 are needed. In Fig. 59, the
reference numerals 518 and 519 are X-axis robots for
15 independently moving the heads 515 in the X-direction. In
this example, the board positioning devices 511 are
independently moved in the Y-axis directionm. In Fig. 59,
the component recognition devices 512 are required to be
arranged bétween the _componént supply devices 510. and the
20 board positioning devices 511, and a total of four devices
512 are needed. In Fig. 60, the reference numeral 520
denotes an X-axis robot for independently moving the heads
515 in the X-direction. In this example, the board
positioning devices 511 are independently moved in the Y-

25 axis direction. In Fig. 60, the component recognition



side in the traveling direction and holding the rail body 6g bet ween
the inner and outer traveling wheels 15 and 14 on the trailing side
in the traveling direction without causing 25 any di splacenent in the
vertical direction, enabling the

36 prevention of the occurrence gh vibrations. In detail, the
traveling wheels 14 and 15 are constructed of a pair of beari ngs 1l4e,
14f, 15e, and 15f that are brought in contact wi th each ot her

vertically interposing the triangular cross- 5 section portions 6h

e e s helly i PO o o AR A SO by

in the portignSod&ne SHPHYNt ghBices 510 and the board positioning
_ | devices 511, and a total of four devices 512 are needed.

In contrast to this, the present embodiments, each
5 of which has only one movement route of each head 5
extending from the component supply device 8 to the board
positioning device 7, can execute component recognition by
means of the component suction nozzles 3 of all the heads 5
even if only one component recognizing device 31 is provided.

10 Therefore, the concurrent processing of the aforementioned
component suction, component recognition, component mounting,
and the like can be executed, and this allows the devices to
be reduced in number and also allows the instéllation space
to be reduced.

15 It is to be noted that the present invention is
not limited to the aforementioned embodiments and is able to
be implemented in a variety of forms.

For example, the travel track 6 is permitted to be
~a closed-loop of an_arbitrary shape. Alfhough a straight

20 portion should preferably be provided taking easiness in
arranging the component supply device or easiness in
arranging the board positioning device into consideration,
no straight portion may exist. That is, if the component

supply device or the board positioning device is arranged in

25 the straight portion of the travel track 6, then the



contact with the triangular cross-section portions 6h as 10 shown in

Fig. 50, then the grooves 14a and 15a cone in point contact with the
triangul ar cross-section portions 6h at poi nts 14p, 15p, allow ng
the traveling wheels 14 and 15 to nore snoothly travel along the rai
body 6g. As shown in Figg15, Fig. 6, Fig. 7A, Fig. 7B, and
15 Fig. 8 the pair of traveling wheels 14 and 15 and the pair of
traveling wheels 14 and 15 that hold the rail body 6g bet ween t hem on
the leading side and the trailing side in the traveling direction are

rotatably mRupter o Bed the Ba%r_»egt bYBLAEELANGH! e VL P! Ay Y

way of fixed 20 fts 14 and 15h so that the eels are |loca

equal _di st apgeckbaiibhe GEeIe X! faping Nepnkdldoifibt 4 &F the wiRliN N

Fig. 7B, a rotary shaft 15g an the of the 15
\?\ﬁ\égl a24| ?gégeé:cen?ﬁ(l:gbefa |€(ra ltlolT&l%Wegﬁonthe Sllxdecfr CEH%{%’/ 1Eﬁ£t S’%%]b% 1}'mr;\(il ng
the rotary ﬁMJ{or}q‘(ﬂiy be eliminated.

5 Specifically, as shown in Fig. 52, the closed-loop
of the travel track 6 may be a circle having no straight
portion. Fig. 52 shows component suction nozzles 803, self-
propelled system heads 805, a travel track 806, board
positioning devices 807, and component supply devices 808,

10 and these devices correspond to the component - suction
nozzles 3, self-propelled system heads 5, travel track 6,
board positioning devices 7, and c_ompbnent supply devices '8,“
respectively; of Fig. 1. Fig. 52 shows a pinion gear 804a
that is a drive part provided in the lower portion of the

15 self-propelled system head 805 and is meshed with a rack
806r in the outer peripheral portion of the travel track 806
and inner and outer traveling wheels 815 and 814 that travel
on the travel track 806, and these devices correspond to the
rack 6r, pinion gear 4a, and traveling wheels 15 aﬁd.14,

20 respectively, of Fig. 1.

According to this embodiment, the apparatus can be
wholly compacted by virtue of the provision of no straight
portion, and the component supply devices 808 and the board
positioning IdeVices 807 can be arranged as the component

25 supply section CF and the board positioning section CP,



37 around the axial center of the fixed shaft 14h, the position
of the wheel 14 can be adjusted in distance relative to the

triangul ar cross-section portion 6h of the rail body 6g. Each sw ng
plate 17 is fixed to a rotary disk 16, and the 5 rotary disk 16 is
rotatably supported by a support plate 18, around the center of the
rotary disk 16 coinciding wth the center of the swing plate 17.
Therefore, as shown in Fig. 9, the heads 5 are traveling in a state
in which the sw ng plate 17 that supports the pair of wheels 14 and
15 located _1 | ead] ng. Si [ . traveli dir | on and _the

SW ng r%%%?%g%?é&atﬁgu%%%fggﬁeg %%ﬁlog}sav%%e Sk gﬁ%ii% Bﬁg?gd

on the trai ing sé?g in the traveling direction are roughly par al | el
to each ot h&f2 ﬁ, I exanpl e, the straight portions 6a and 6b of the

travel track 6. kbme¥8£’eggﬁgle, as shown in Fig. 54, dissimilar to

the layout of Fig. 52, it 1is acceptable to arrange the
5 component supply device 858 and the board positioning device
857 as the component supply section CF and the board
positioning section CP, respectively, in positions 180
degrees opposite to each other on a circular travel track
856 and arrange a compohent recognizing device 852
10 (corresponding to the component recognizing device 31) and a
coating device 853 for coating a component with an adhesive
or flux along the travél track 856 within a range from the
component supply device 858 to the board positioning device
857. It is also acceptable to arrange a nozzle tip
15 inspecting device 854 for checking whether or not a
‘component or the like is left at the nozzle tip along the
travel track 856 within a range from the board positioning
device 857 to the component supply device 858. This nozzle
tip inspecting device 854 detects that a component, which
20 has been left on the nozzle tip instead of being mounted on
the board, for example, for the reason that the suction
posture is defective or the like, is surely discarded into

the defective component discarding section.
As shown in Fig. 55, dissimilar to the layout of

25 Fig. 52, it 1is acceptable to arrange component supply



15 noving fromthe straight portion to the curved portion, the

swing plate 17 that supports the pair of wheels 14 and 15 | ocated on
the leading side in the traveling direction firstly slightly turns
cl ockwi se together with the rotary di sk 16, by which the outer wheel
14 is located slightly 20 ahead of thegsinner wheel 15 in the traveling
di rection. Subsequently, if the pair of wheels 14 and 15 | ocated on
t he trailing side in the traveling direction nove to the curved
portion, then the swing plate 17 slightly rotates cl ockw se t oget her

with the ropagyclssgsdbehdlt assiva | tHRIQmporndR@ sdpplyt BEcBUbRT civhegl 14
Is |ocated slightly ahead of the inner

38 tWBe§lo sk iighst NEad r AerRY UHRMIQN. to TR HBAGENRR tRe
provided so as to allow the wheel’'s smoothly travel in the
circular travel track 856 and arrange board positioning
devices 857 that serves as the board positioning section CP

5 in two positions that are 90 degrees turned from the
positions of the component supply devices 858 and are 180
degrees opposite to each other on the circular travel track
856. According to this example, the component suction,
mounting, component suction, and mounting are executed while

10 one traveling head makes a round on the travel track 856,
enabling mounting operation on two boards for the further
improvement of productivity. In Fig. 55, the reference
numeral 850 indicates the board conveyance route of the
board conveyance device when two board positioning devices

15 857 and 857 are provided with individual board conveyance
devices, while the reference numeral 851 indicates the board
conveyance route of the board conveyance device when two
board positioning devices 857 and 857 are provided with one
~ common board conveyance device.

20 Each head 5 may be provided with one component
suction nozzle 3. However, from the point of wview of
executing efficient component suction and mounting, two or
more nozzles should preferably be provided. There may be
provided one head 5. However, from the point of view of

25 executing efficient component suction and mounting, two or



curved portion by changing the wheel position in

correspondence with the phenonenon that the travel distance 5 on the
out si de becones | onger than the travel distance on the inside in the
curved portions 6¢ and 6d. Eventually, the swing plates 17
supporting the pair of wheels 14 and 15 6 | ocated on the | eadi ng and
trailing sides in the traveling ditection all ow each head 5 to
snoothly travel fromthe 10 straight portion to the curved portion and
fromthe curved portion to the straight portion by sw nging

el ockW 5© Ohoge naae ROVIAELS' DR el B, Gk BREY 8 Bl DELER1C
L9.commect SAabhe IR0 GNeThad ) LIRS oLnd OLBLBBLLS; IS i PRt
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5 mount the component 2 held by suction by the component
suction nozzle 3 on the board 1 positioned by- the board
positioning device 7. For example, as shown in Fig. 57, if
a plurality of (ten, for example, in Fig. 57) component
suction nozzles 3 are arranged in a straight line on each
10 - head 5, then a plurality of components (ten components, for
example, in Fig. 57) can be collectively held by suction (by
one operation), allowin§ the productivity to be further
improved;
For example, 1if each head 5 is provided with a
15 plurality of, for example, four component suction nozzles 3,
then the head 5 travels on the travel track 6 to the board 1
in a state in which components 2 are held by suction from
the specified component supply cassettes 80 sequentially
from.the component suction nozzles 3 arrahged forward in the
20 traveling direction and the components 2 are held by suction
by all the four component suction nozzles 3, and then the
components 2 are mounted on one board 1 sequentially from
the component suction nozzles 3 arranged forward in the

traveling direction. However, the present invention is not

25 limited to the above component suction and mounting method,



t he nozzl e body 130 of the nozzle 3 execute suction

operation of a

conponent 2, each nozzle O-turn notor 33, a voi ce coil notor 34 for
t he novenent of each nozzle 3 in a Z-axis direction (for exanple, in
the vertical direction 25 perpendicular to the XY-directions)), a
head position 65 39

detecting |inear scale sensor 21, a conponent supply device 8, a
board positioning device 7, a board recogni zing device 32, a
conmponent recogni zi ng device 31, a conponent position correcting
quantity calsgul atingisecitadptelid d O ceXfelht NOthe 5 confstrfdfldl i @n eh aa
conponent position correcting quantity, a menory 601 for storing

i nformati on
i nformati on

10

15

20

25
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firstly mounting the components 2 of the component suction
nozzles 3 arranged in the first and second places in the
traveling direction on the board 1 above which fhe head 5 is
positioned and then mounting the components 2 of the
component suction nozzles 3 arranged in the third and fourth
places in the traveling direction on the board 1 positioned
adjacent to the foregoing board 1. It is also acceptable tb
mount the component 2 of the component suction nozzle 3
arranged in the first place in the traveling direction on a
first board 1 above which the head 5 is positioﬁed, mount
the component 2 of the component suction nozzle 3 érranged
in the second place in the traveling direction on a second
board 1 positioned adjacent to the first board 1 by the head
5, mount the component 2 of the component suction nozzle 3
arranged in the third place in the traveling direction on a
third board 1 positioned adjacent to the second board 1 by
the head 35, and mount the éomponent 2 6f the cdmponent
suction nozzle 3 arranged in the fourth place in the
traveling direction on a fourth board 1 positioned adjacent
to the third board 1 by the head 5.

It is to be noted that the component suction
operation and the component mounting operation of the

plurality of component suction nozzles 3 are not specially



so on, board information, and an NC program the conponent posi tion
correcting quantity; and results of calculation, a 10 nozzl e body

swi t chover device 30, an operating section 91 constructed of a
keyboard or a nouse for inputting i nformation or instructions to the
control unit 9, a display section such as a display screen for

di spl ayi ng the

I nformation inputted fromthe operating section 91 and

15 di spl ayi ng operation information of the component nounting
apparatus 10, a conponent supply information input section 182 for

| nputting ”}"eqﬁg%‘&”% nggﬁchg%hﬁ&i %ce%ﬁct*édtasor synchPSn'i?%cg;nghg; of

t he conponent's
nmeans of kn%

cont ai ne conponent supplfy casse
%B%%nggion 20 i nput means such as the keyboard, nouse,

or a reading device for reading necessary information froma storage

devi ce, and
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from the point of view of optimization, each head 5 may be
partially moved in the reverse direction within a range in
which no interference with the other heads 5 occurs.

When arranging a plurality of board positioning
devices 7, it 1is acceptable to execute the mounting
operation by means of one board positioning device 7 and
concurrently execute the board loading and unloading work by
means of another board positioning'dévice 7.

The component supply device 8 is not limited to
the component supply cassette 80 and is permitted to be
arbitrarily constructed of a combination of the component
supply cassette 80 and the component supply tray device 81
or of only the component supply tray device 81. It is to be
noted that the number of component supply cassettes 80 and
the number of component supply tray devices 81 are arbitrary.

The board positioning device 7 is not limited to
the Y-direction board positioning device 70 and is permitted
to be constructed of the XY-direction board positioning
device 71. The number of the Y-direction board positioning
devices 70 and the number of XY-direction board positioning

devices 71 are arbitrary.
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40 state in which a nunber of heads 5 each being provided with

two conponent suction nozzles 3 travel along the travel track 6 in

t he conponent nounting apparatus of Fig. 1. A conmponent nounti ng

met hod by means of the conponent nounting 5 apparatus having the above
construction will be described wth zeference to Fig. 10.

As shown in Fig. 10, a plurality of heads each havi ng two conponent
suction nozzles 3 constantly circul ate in one direction while

repeating go and stop of traveling, 10 and stop in front of two devices
or one device of the

first strai ght ﬁ%?f?éﬁh%%33#£¥ﬁ fp%ggg?g?g%gkogf?% %Q¥H§%§’§Héglt ©
the F:onponena'[lfs(DZ ;ég&éa%ﬁeco@oﬂggﬁtsﬂgﬁf%y ev'c%?n Len)és to be mounted
on one board 1. by means of, for examplé, one board
positioning device and thereafter mount the remaining
5 components by moving the board to the other board
positioning device.

According to the conventional rotary type high-
speed mounting apparatus, the motor for rotating the rotary
head 1is arranged in the upper portion of the mounting

i0 apparatus, and a component supply device having a weight of,
for example, greater than 100 kg moves, causing increased
.noises and vibrations. In contrast to this, according'to
the present invention, the motor serving as an example of
the drive device for driving each head is not required to be
15 arranged in the upper portion of the mounting apparatus, and
the drive device for driving each head is only required to
be provided for each self-propelled system head that travels
along the travel track. Accordingly, it is merely required
to provide the doughnut-shaped drive circuit housing seétion
20 for driving the ©6-turn motor for the component suction
nozzle and the voice coil motor for movement in the Z-axis
direction, as an example of, for example, the component
holding member. Therefore, by comparison with the
conventional case, the structure of the upper portion of the

25 mounting apparatus can be much simplified to allow the whole



two nozzles 3. 15 Subsequently, the heads travel along the

travel track 6 and stop or pass in front of the tw conponent
recogni zi ng devices 31 in the curved portion 6d for the recognition
of the position of each conponent 2 by neans of t he conponent
recogni zi ng devices 31, the quantity of g0 correction in the
XY-directions and the [err]-direction 1Is cal cul at ed by neans of

t he conponent position correcting guantity cal cul ating section 600 of
the control unit 9 before reaching the first board 1 or before

T o Seiggent, SERA WSSO d M0ED HOUOHL P Botagy |,

the and vibrations of the whole appaf%%us to be remarkably
reduced and allows the reliability of . the equipment.to be -
improved.

5 The component supply device can also be used in a
fixed state without being moved each time to the component
outlet position of the component holding member of, . for
example, the component suction nozzle. Therefore, the
component suction work can be executed at a speed equivalent

10 to that of the conventional high-speed mounting apparatus,-
allowing the productivity to be further improved. There is
no need to move the component supply device of} for example,
the component supply cassette and so on at high speed.
Therefore, the vibrations and noises can be remarkably

15 reduced, and the reliability of the equipment can be
improved. Furthermore, the component supply device does not
move, and therefore, the operator has no chance to
erroneocusly touch the component supply device in moving
operation, allowing the safety to be still further improved.

20 There is no need to consider the range of movement of the
component supply device, and this can reduce the occupation
area of the equipment and improve the productivity per
equipment area.

If the Y-direction to-be-mounted object

25 positioning device 1is used as the to-be-mounted object



positional range fromthe curved portion 6d to the second strai ght
portion 6b, and [err]-correction turn around the nozzle axis on the
basis of the cal cul ated quantity of correction in the direction of 0
I s executed by means of the O-turn 5 notor 33. The heads stop when
reaching the specified board 1 in ghe second straight portion 6b and
nount the conponents 2 on the board 1 by two nozzles 3.

In this stage, it is acceptable to execute swi t chover of each head
froma high-speed travel to a low 10 speed travel just before the

Componen: 1RCEON a1 R aevce then the' EBIELE RSL AL LE AL i e

conponent C ange recogni ze
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5 the position of each head in the straight portion of the
travel track. Therefore, the object positioning work can be
simplified and executed in a short time, and the structure
of the object positioning device can be simplified.

As the component supply device, not only the.

10 component supply cassette but also the.component supply tray
device can be employed, and therefore, the degree of freedom
of the component supply form éan be increased regardless of
the component suction and mounting work executed at high
speed. In contrast to this, the conventional high-speed

15 mounting apparatus_has not been able to employ the component
supply tray device.

The travel track can be made to be a closed-loop
of an arbitrary shape, and the component supply section and
the object pdsitioning section can be arranged in the -

20 arbitrary positions of the travel track. That is, according
to the conventional mounting apparatus, the positions of the
component supply section, the board positioning section and
so on have been limited as a matter of course due to the

construction of the apparatus, and the sections have not

25 been able to be arranged in positions other than the



conponent supply device and held by the conmponent holding 20 menber of

each head by neans of the conponent recogni zing devi ce w t hout
changi ng the speed froma point |ocated just before the position,

whi ch belongs to the travel track and in which the conmponent

recogni zing device is arranged to a 70p0i nt beyond the position, which

belongs to the travel track 25 and in which the conponent recogni zi ng
device is arranged.

It is also acceptable to recognize the posture of the conponent t hat
has been reggiyeLhdf SOTRANENT  SHRDYY o O aple NELAs by the
conponent ho?dil’ln%prre eérh‘g? each head L b%/ccrr%%ns glof the co o%ent

L5000 OB ERRRY TR0 ESffone®, | MY oiRLOLAE DOtk orooltach
device is aﬁégﬂgfgnihg section, and so on can be arranged in arbitrary
positions of the travel track. Therefore, according to the
5 mounting apparatus of the present invention, the shape of
the travel track can be arbitrarily designed according to
the installation space of the mounting apparatus. In
addition, the component supply section, the board
positioning section, and so on can be arranged in arbitrary
10 positions of the travel track, and this allows the degree of
freedom of design to be remarkably improved and also allows
the productivity pef unit area to be increased.
Since the travel track has a closed-loop shape,’
the component supply device, the component recognizing
15 device, the board positioning device, and so on can be
arranged along the travel track, and the plurality of self-
propelled system heads are independently driven. Therefore,
the processes of the component suction process, the
component recognizing process, the component suction posture
20 correcting process, the component mounting process, and so
on can be concurrently processed by the plurality of self-
propelled system heads, allowing the productivity to be
improved.

Although the present invention has been fully

25 described in connection with the preferred embodiments



After conpleting nounting, the nozzle body 130 of each nozzle 3 is

stopped in front of the nozzle body swi t chover device 30 for the
nozzl e switchover by the nozzle 10 body sw tchover device 30 as the
occasi on demands in the curved portion 6¢c directed fromthe second
straight portion 6b toward the fi§pt straight portion 6a, and
thereafter, conponent hol ding by each nozzle 3 of each head 5 is
execut ed again by the conponent supply device 8 in the first 15 st rai ght
portion 6a. Concurrently with the above-nentioned nount i ng

[ ti h ; 1
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of heads

5 scope of the present invention as defined by the appended

claims unless they depart therefrom.



25 suction the conponents, the control of novenent of the heads

43 5, the board to be nounted with the conponents by the

conponent suction nozzles 3, the conponent nounting positions
of the board, and so on preparatorily in the menory 601 by an NC
programor the |like and executing the 5;, operation a

program under the control of the control unit 9, imﬂ l mjlm#' ,m:
suction or conponent nounting can be executed 4in¢t arbie

positions in accordance with arbitrary timng. Therefore, |n the
case of a plurality of boards 1 Agﬁsconponents 2 can also be 10
simlarly nmounted on a plurality of boards 1 by a plurality of heads
5. 1. A component mounting apparatus comprising:

a plurality of self-propelled system heads (5)

each of which has a component holding member (3) capable of
5 holding a component (2) to be mounted on an object to be
mounted (1) and has a self-propelling drive device (4);

a closed-loop travel track (6) along which the
self-propelled heads circulate independently of one another
by driving the drive devices of the plurality of self-

10 propelled system heads;

an object positioning device (7) that is arranged
in an object positioning section fCP) of the travel track
and positions the object; and

a component supply device (8) that is arranged in

15 a component supply section (CF) of the travel track and
contains therein the components, whereby

the plurality of self-propelled system heads are
made to independently travel by controlling each of the
drive devices 1n a manner that the self—probelled system

20 heads do not interfere with one another on the travel track,
the component holding members of the self-propelled system
heads independently hold the components from the component
supply device, the self-propelled system heads having the
component holding members holding the components

25 subsequently independently travel along the travel track,



When each head 5 travels, in order to prevent the heads 5 from

col i di ng agai nst one anot her or prevent the operation of the
conponent suction nozzles 3 frombeing 15 hi ndered, i.e., in order to
prevent the inﬂﬂlﬂ ﬂﬂnﬂﬂ"”nlnﬂn operations of the heads 5 are
controlled by tH u 9. 173 The detail of the
af or enent i oned enbodi rent dnd *a nodi fi cati on exanpl e of the

af orenenti oned enbodi ment will 20 be described below with reference
to the acconpanying dr awi ngs. Fig. 11 is a

schemati ¢ plan %h%“bgﬂéfﬁﬁﬂkéiﬂéﬂgmgy the céﬁﬁéﬁehﬁ M@i&?nglﬁgﬂgg%?oéfheads

5 each bei ng provide conponent suction Nnoz ave

al ong t h_e t rl':laigelselZI:‘IS—protpre"f‘L(\lléd 633P§t9é{1il dﬁga%t grtemir}@e(gérieééﬂﬁ% bﬂg{lgted
posi t1 oni ng
on the object positioned by the object positioning device
of the object positioning section on the travel track.
5 2. A component mounting apparatus as claimed in
claim 1, wherein
the travel track has at least one straight
portion (6b) in the closed-loop along which the plurality
of self-propelled system heads travel,

10 the object positioning device is arranged in the
straight portion of the travel track, the object is
lpoSitioned by the object positioning'device of the object
positioning section, and the components are independently
mounted on the positioned object by the component holding

15 members of each of the self-propelled system heads.

3. A component mounting apparatus as claimed in
claim 1, wherein

the travel track has at least one straight
portion (6b) in the closed-loop along which the pluraiity

20 of self-propelled system heads travel,

the component supply section is arranged in the
straight portion of the travel track, and the components
supplied from the component supply device of the component

supply section are independently held by the component

25 holding members of each of the self-propelled system heads.



devices 70 and two conponent supply cassette containers 80a in the
conponent nounting apparatus of Fig. 1. On the conponent supply
cassette 80 side, one ball thread shaft 181lmis fixed parallel to the
straight portion 6a of the 5 travel track 6, and t in are
meshed with this ball thread shaft 7481m Hol | ow i&ﬂiﬂ’ﬁwmﬂ
rotating the nuts 181n are provided, and the hol i Yare
fixed to a pl acenent table 181k on which the conponent supply
cassette container 80a is placed. Therefore, by forwardly

and 10 raversely ralgbkponthe Abbo LA i ol QWaTRER 3518101

that are rotatively driven, t cenen e 181k an accordingly

t he conponent  suppl tte contai ner 80a reci procate integrally
w th the hoﬁlga}gﬁtﬁPgéégﬁp al ong the ball thread shaft 181lmto

posi i on the desi red eqEPORRgYe1 15urookiAlds SARSEKLE MQonih Stigien

conponent supply position, wi'ng the conponent’s Eked

out of the GaUROBENt tne coRbh&it PAbpRy NEGAIPODENG SURRLY CASERLe 80

by neans of
5 second straight portion, and the components supplied from

the component supply device of the component supply section
are independently held by the component holding members of
each of the self-propelled system heads.
5. A component mounting apparatus as claimed in any
10 . one of claims 1 through 4, wherein
a first head of the plurality of self-propelled
system heads is poéitioned in the component supply section
of the travel track, and a second head of the plurality of
self-propelled system heads is positioned in the object
15 positioning section of the travel track concurrently with
the holding of the component to be mounted on the object
from the component supply device by the component holding
member of the first head and mounts a component that has
beeh received from the component supply device and held by
20 the component holding member of the second head on the
object positioned by the object positioning device.
6. A component mounting apparatus as clgimed in any
one of claims 1 through 5, further comprising:
a component recognizing device (31} that is

25 arranged between the component supply section and the object



t he conponent suction nozzles 3 in a suction holding manner.
Fig. 12 is a detailed block diagramof the control 20 section of the
conponent nounting apparatus of Fig. 11. Fig. 13 is a

'schemati c bl oc control section of the conponent
nmounti ng appar I"‘ ‘ 11.
control parts o

In+4g. 13, "Y1" and "Y2" are the

M two Y-direction board positioning devices 70.
"N FEED, PUSH 25 UP-ANDJUJNV is the control part for controlling the
pushi ng 45 operation of
t he conpone p h ey | O t R COoppanent SIdP Pk e 80.
" LI NEAR SCAE’E$§|E B n&céﬁ%¥§$gba$% ?bF dng%?FnS the %%%@%?%%;OP each

G tB%s*Eﬁ%ES & the colBLREARL AL RNt BEeh NRR 1SR S RGNS Rhe2l Of

the |inear
- component supply device and held by the component - holding

member of each head, whereby
5 each head holds the component that is received
from the component supply device and is to be mounted on the
object by the component holding member of the head and
subsequently travels along the travel track toward the
object positioning device, the component recognizing device
10 recognizes the posture of the component that has been
received from the component supply device and held by the
.component holding membér_of each head in a position in which
the component recognizing device 1is arranged along the
travel track during the travel, the component that has been
15 received from the component supply device and held by the
component holding member of each head is mounted on the
object positioned by the object positioning device after
completing recognition, and the posture of the component is
controlled on the basis of a.component_recognition result
20 obtained by the component recognizing device while the head
is traveling toward the object positioning device after
completing recognition or immediately before the mounting on
the object.
7. A component mounting apparatus as claimed in any

25 one of claims 1 through 6, wherein



5 scal e 20 provided for the straight portions 6a and 6b of the

travel track 6. "FIXED SECTION' is the section where control
parts of devices that do not nove thensel ves are at hered, anong

whi ch " COVPONENT SUPPLY DEVI CE / BOARD TABLE X- Dl Eﬂm mn Hmﬁﬁﬂfl\ﬂ'
RECOGNI ZI NG DEVICE" is the control 10 part for contr

operations of the conponent supply device 8, the board p03|t|on|n
device 7 and the conponent recogni zi ng devi ce 31. "DRI VI NG SECTI ON"
is the section where control parts of the devices that nove

themsel ves anf, travelg%EQ%%eq cbﬂs@ﬁggtgﬁagf5 ap? Eﬁﬁﬂnh gqgoﬂﬁ;él

control 15 par for control ling t nmovemnment one nozzie A out o

control par PPt e Fokalii T A et et siabe n8PS t&% out

f !!E; n

gont\r,\gl ngft ;rg %ont%ﬁlr}}qnoéﬂ%[ﬁ% tgst Q%r?t%)s\%rretn acl#j }g sgt‘]gﬁge%%z?@é Slsh t he
Z- direction (IO PXAMNEs convex! kBEUET Waak1d (1 LPI RET RENGIGYlar to

the X-direction rection
part f§r contact with approximately triangular protrusions (6h)

located on both sides of the rail.
8. A component mounting method comprising:
independently circulating a plurality of self-propelled
system heads (5) each of which has a component holding
10 member (3) capable of holding a component (2) to be mounted
on an object to be mounted (1) and has a self-propelling
drive device (4) on a ciosed—loop travel track (6) b§
controllingl each of the drive devices so that the self-
propelled system heads do not interfere with one another;
15 independently receiving the components from a component
supply device (8) arranged in a component supply section
(CF) of the travel track and holding the components by the
component holding members of the self-propelled system
heads; subsequently making the self-propelled system heads
20 that have the component holding members holding the
components independently travel along the travel track; and
independently mounting the components held by the component
holding members of the self-propelled system heads on the
object positioned by an object positioning device (7)

25  arranged in an object positioning section (CP) of the travel



controlling the novenent of the other nozzle B in the Z- direction

(for exanple, in the wvertical direction) 25 perpendi cul ar to the
X- dlrectlon an t| "[err] A"

46 Wﬂ” for controlling the novenent of the one
nozzle A |n the*[arrL- around t hgy nozzle axis. "[err]B" is

the control part for controlllng t he novenent of the other nozzle B
in the [err]-direction around the nozzle axis. 5 Fig. 14 is a
front view show ng the sections of two Y-direction board positioning
devices 70 qfyddie conponent nounting apparatus of Fig. 3.

Fig. 15 is a front view showi ng the sections of two Y-direction board

E‘is' tioning glevices 7Q fonfihentOmoufi®TRNROERSRULL | B0 ARART A U £l Fd 9-
wherein | |
the object is positioned by the object positioning
5 device of the object positioning section arranged in at
least one straight portion (Gb) provided for the closed-loop
of the travel track, and the components are independently
mounted on the positioned object by the component holding
members of the self-propelled system heads.:
10 10. A component mounting method as claimed in claim .8,
wherein
the component holding members' of . the éelf—
propelled system heads independently hold the components
supplied from the component supply device of the component
15 supply section arranged in at least one straight portion
(6b) provided for the closed-loop of the travel track.
11. A component mounting method as claimed in claim 8
or 9, wherein
the. coﬁponent “holding .members of the self-
20 propelled system heads independently hold the components
supplied from the component supply device of the component
supply section arranged in another second straight portion
provided for the closed-loop of the travel track.
12. A component mounting method as claimed in any one

25 of claims 8 through 11, wherein



Fig. 16 is a schematic plan view of a conponent nount i ng appar at us
accordi ng to anot her enbodi nent of the present invention in a state

in which two Y-direction board positioning devic ' one
exanpl e of the board 15 posi tioni ng device, of the jmumfﬂmﬂmm
appar at us of Fig. 11 are replaced bygtwo XY-directlorf bdard s

posi tioning devices 71 and a nunber of fixed conponent supply
cassettes 80 and one fixed conponent supply tray device 81 are
arranged on the conponent supply side. Each XY-direction 20 board

positioning device 7l rGady ROSHLLEN tHCp1RPR fry lof sel SRR 4DY
four suction nmenbers 71c in a specified position in the XY-directions

by movi ng t%gsft%iﬁr R is pos SRR | 1Y tRE! BoRHEhLAP BBEREYS s%cti% ong a

pair of guidés 71b by a notor 7l1a in the Y-direction pefpendicular to

the 25 D@ fnLA M0 £ AR EYEa 4250885k RYAATort BRe bAUTa1THG! b@N

self-propelled system heads is positioned in the object
5 positioning section of the travel track concurrently with
the holding of the component to be mounted on the object
from the component supply device by the component holding
member of the first head and mounts a component that has
been received from the component supply device and held by
10 . the component holding member of the second head on the
object positioned by the object positioning device.
13. | A component mounting method as claimed in-any-one
of cléims 8 through 12, wherein
each head holds the component that is received
15 from the component supply device and is to be mounted on the
object by the component holding member of the head and
subsequently travels along the travel track toward the
object positioning device, the component recognizing device
recognizes the posture of the component that has . been
20 received from the component supply device and held by the
component holding member of each head in a position in which
a component recognizing device (31) is arranged between the
component Supply section and the object positioning section
of the travel track during the travel, the head travels

25 along the travel track toward the object positioning device



47 menbers 71c along a pair of guides 7l1e by a notor 71d in the
X-direction parallel to the board carrying conveyer 12.
Fig. 17 is an enlarged plan view of a portion around the two

XY-direction boar UL il ices 71 of 5 Fig. 16.
Fig. 18 is a schelmﬂm"mllmumum how ng rel ati on between a head 5
that travels al ongtHe trabYel® * track 6 and has two conponent suction

nozzles 3, two XY- di rection board positioning devices 71, and a
conponent 10 supply tray device 81 in the conmponent nounting apparatus

of Fi%ft%@-completinﬁerecognf%£bn]ébiﬁb&hé“%ﬁ%“@dﬂbdﬂéﬂ% %%%W $Haqwi ng

a rel ati on between t head 5 that travels along the trave

o nont ESAT, SRR ORI SBYPCR el o neony
the component holding member of each head on the - object
positioned by the object positioning device, and the postufe

5 of the component is controlled on the basis of a component
recognition result obtained by the component recognizing |
device while the head is traveling toward the object
positioning device after completing recognition . or
immediately before the mounting on the object.

10 14. A component mounting apparatus as claimed in claim
6, wherein
each of the heads is switched over from high-speed
travel to low-speed travel before a position in which the
component recognizing device of the travel track is arranged,
15 and the component recognizing device recognizes the posture
of the component that has been received from the component
supply device and held by the component holding member of
each head while each head is traveling at low speed.
15. A component mounting apparatus as claimed in claim
20 6, wherein.
the component recognizing device recognizes the
posture of the component that has been received from the
component supply device and held by the component holding
member of each head without speed change within an interval

25 between a point located before a position in which the



appar at us of Fig. 16. A conponent pushi ng-up nmechani sm 84 shown in
Fig. 18 and Fig. 19 presses the conponent supply | ever 80h of the
conmponent supply cassette 80 to nove the conmponent 2 to the conponent

outlet port under the control 20 of the control uni t am“ﬂﬂu Iuﬁa llnﬁlllhe
conponent suction by the nozzl e 3. gdfhe conponent

mechani sm 84 can move al ong the straight portion 6a”of ‘the t'ravel
track 6, and the conponent supply |evers 80h of the required
conponent supply cassettes 80 can be successively pushed by 25 novi ng

one C0”pone%bm@@&@hﬂQré@o@ﬁ@BﬂﬂgS@&ﬁ%be of the travel track is arranged
48 Fig. 20 is a schematic front view show ng a

relation behaees doiht CBEPEAENItheSUBbk®RioN0ZZ ewhidh 1A component
per pendi cul arly extend downward fromthe head 5 travellng
- recognizing device is arranged.
16. A component mounting apparatus as claimed in claim
5 6, wherein
each of the heads temporarily stops in a position
in which the component recognizing device of the travel
track is arranged, and the component recognizing device
recognizes the posture of the component that has been
10 received from the component supply device and held by the
component holding member of each head.
17. . A component mounting'apparatus as claimed iﬁ claim
1, whérein
the travel track has an arbitrary closed-loop
15 shape, and the component supply section and the object
positioning section are arranged in arbitrary positions of
the travel track.
18. A component mounting method as claimed in claim 13,
wherein |
20 each of the heads is switched over from high-speed
travel to low-speed travel before a position in which the
component recognizing device of the travel track is arranged,
and the component recognizing device recognizes the posture

of the component that has been received from the component

25 supply device and held by each component holding member of



along the travel track 6 and the conponent supply cassette 5 80 in the
conponent nounting apparatus of Fig. 16. Fig. 21 is an

g(r)llr?ir gﬁda\r/ioﬁ\r/lvd()f lﬂll““"i !MH!JH Ill p o F| gFi go 22 is an enl argedF?/g-ewzgf i 2
W B

a schematic front » v e ghation between two conponent

suctlon nozzl es t hat perpendicularly extend downward fromthe
head 5 traveling along the travel track 6 and the XY-direction board
positioning device 71 in the conmponent nounting apparatus of Fig. 16.
15 each Mdhd 4mil1e ¥AcBNhangedsviewoliRgrit of ol $hedd.

Fig. 26 is a perspective view of a tape conponent supply cassette 80
that servesigs an exm&nﬁnéﬂiemountlnﬁoﬁggﬂgat a§UE‘P i’mé?&‘slsﬁ—'t Eafif-13,

Fig. 27 is an enlarged view show ng a réelation et ween t e conponent
suction nozgl&-3;@nd the conponent . . supply cassette 80 of Fig. 25..

the component recognizing device recognizes the
5 posture of the component that has been received from the
component supply device and held by the component holding
member of each head without speed change within an interval
between a point located before a position in which the
component recognizing device of the travel track is arranged
10 and a point beyond the position in which the component
recognizing device is arranged.
20. - A component mounting method ashclaimed in claim 13,
wherein
each of the heads temporarily stops in a position
15 in which the component recognizing device of the travel
track 1is arranged, and the component recognizing device
recognizes the posture of the component that has been
received from the component supply device and held by each
component holding mémber of each head.
20 21. A component mounting apparatus as claimed in any
one of claims 1 through 7 and 14 through 17, wherein
a plurality of object positioning devices are
arranged along the travel track, the plurality of heads are
provided with a plurality of component holding members,

25 components received from the component supply device are



Fig. 28 is an enlarged side view show ng an air swi tchover val ve 140,
a conponent suction nozzle [err]-turn not or, and a doughnut - shaped

drive circuit ' section 25 141 that houses a Z-axis direction
movement Voi c}"&!ﬂﬂﬂmumwm 49
driving use driVveg  "hi¥flhe conponel nounting apparatus of Fig.
19. The drive circuit housing section 141 rotatively noves together

with the head 5 when traveling along the travel track 6. 5
Fig. 29 is a plan view of the conponent nDuntlng apparatus of Fig. 1,

(-G oo onPEE BELY, CAMOSMAGE rolh ARERLY WIS tecond
supply cassgbigsn8Rr BBUIPRE member out of the plurality of component
holding members, the component héld.by the first component
holding member is mounted on a board positioned by a first
5 object positioning device out of the plurality of object
positioning devices, and
the component held by the second component holding
member is mounted on a board positioned by a second object
positioning device out of the plurality of object
10 positioning devices.
22, A component mounting method as claimed in any one
of claims 8 through 13, 18 and 19, wherein
the components received from the component supply
device are held by a first component holding member and a
15 second component holding member out of the plurality of
component holding members provided for the plurality of
heads, the component held by the first component holding
member is mounted on a board positioned by a first object
positioning device out of . the plurality of object
20 positioning devices provided along the travel track, and the
component held by the second component holding member is
mounted on a board positioned by a second object positioning

device out of the plurality of object positioning devices.



fi xed conponent supply tray device 81 are arranged along the 10 travel
track 6. Each Y-direction board positioning device 70 is immovably
fixed in the X-direction perpendicular to the Y-direction.

Fig. 30 is a schematic plan view of a conponent nount i ng appar at us
according to yet another enbodinment of 1§ the present invention,

based on the conponent nounting apparatus of Fig. 1, explaining a
state in which two XY- di rection board positioning devices 71 and a
nunber of fixed conponent supply cassettes 80 are arranged al ong the
travel track 6. 20 ABEBRAGE IS a schematic plan view of a
conponent nmount i ng apparatus according to still another enbodi nent of
the present invention, based on the conmponent nounting appar at us of
Fig. 1, explaining a state in which two Y- direction board

posi tioning devices 7, ap ﬂuﬁai‘i‘ﬂ?erofo‘cséli‘%’roﬁélle&o%@%%%ﬂlt SERBLY (5)

cassettes 80 are arranged al ong the travel
are made to independently travel along a closed-loop travel
5 track (6) in a manner that the heads do not interfere with
each other by controlling respective drive devices (4).
Components (2) from a component supply device (8) are held
by component holding members (3) of the heads, and
thereafter, the components held by the component holding
10 members are mounted on boards (1) positioned by board

positioning devices (7).



50 track 6. Fig. 32 is a schematic perspective view
of a conponent nounting apparatus according to still another
enbodi ment of the present invention, based on the conponent 5 nount i ng
apparatus of Fig. 1, explaining a state in which four Y-direction
board positioning devices 70, a nunber of fixed conponent supply
cassettes 80, and one fixed conponent supply tray device 81 are
arranged along the travel track 6 55 and a nunber of heads 5 are
traveling al'ong the travel track 16’ 6. Fig. 33 is a

bl ock di am the control section of the conmponent nounting
apparatd@%r . Fiflg. 32. The contgQl section has a construction simlar
to that of Fig. 13, in \Mjﬂgh "Y1" through "Y4" are the control parts

of . four Y-




15 direction board positioning devices 70 and the control part of

"N- FEED, PUSH UP- AND- DOMAN' i s not provided. Fig. 34 is a
front view show ng the sections of four Y-direction board
positioning devices 70 in a state in whi ch each head 5 is provided
with two conmponent suction 20 nozzles 3 in the conponent nounting
apparatus of Fig. 32. Fig. 35 is a schematic plan view of
t he conponent nount i ng appargt é of Fig. 32, explaining a state in
whi ch four Y-direction board ﬁg ﬁtioning devi ces 70, a nunber of

fi xed conponent supply cassettes 80, and one fixed conponent 25 supply
tray device 81 are arranged along the travel track 6.
51 Fig. 36 is a schematic plan view of a conponent

Fig. 2




nount i ng apparatus according to yet another enbodi nent of t he
present invention, based on the conponent nounting appar at us of
Fig. 32, explaining a state in which four Y- 5 direction board
positioning devices 70, three fixed conponent supply cassettes
80, and three fixed conponent supply tray devices 81 are arranged

al ong the travel track 6. Fig. 37 is a schematic plan view
of a conponent nount i ng appar at u t/;:E%?c]ording to still another

enbodi nent of 10 the present invelti*Oh, based on the conponent
nmount i ng apparatus of Fig. 32, explaining a state in which four Y-
direction board positioning devices 70 and a nunber of fixed

conmponent supply cassettes 80 are arranged al ong the travel track 6.
15 Fig. 38 is a schematic front view of a conmponent

nmount i ng apparatus according to still another enbodi ment of " the
present invention, based on the conponent noum ng apparatus of Fig.
32, showi ng the sections of four Y- i i on b8&hrd positioning
devices 70 in a state in which /,

Fig. 3




20 each head 5 is provided with four conponent suction nozzles 3.

Fig. 39 is a block diagram of the control section of the conponent
nount i ng apparatus of Fig. 38, in which "Y1" through "YN' are the
control parts of N Y-direction. 25 board positioning devices 70.

52 Fig. 40 is a schematic plan view of a conponent
nounti ng apparatus according to still another enbodi nment of t he
present invention, wherein the travel yrggk 6 is constructed of one
straight portion 6b in which a board 5 posi tioning device 7 for
positioning the board 1 is arranged and a curved portion 6j in which
a nunber of fixed conponent supply cassettes 80 are arranged. The

conmponent  supply

Fig. 4
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cassette 80 is not always required to be arranged in the strai ght

portion of the travel track 6 and nay be arranged 10 in the curved
portion 6j as shown in Fig. 40. Fig. 41 is a schematic plan
vi ew of the conponent nount i ng apparatus of Fig. 40, in which each
head 5 is provided with two conponent suction nozzles 3.

Fig. 42 is a schematic side view of a conponent 15 nmount i ng appar at us
according to still another enbodi nent éﬁ, the present invention, in
whi ch each head 5 is nade to travePEEy a direct drive linear notor 61
instead of a self- propelling notor 4. That is, each head 5 is
provided with the direct drive linear notor 61, and magnets

60 are 20 provi ded inside the rail body 6g | ocated on the conponent
nount i ng apparatus fixing side, whereby each head 5 is nade to be
self-propelled by the linear notor 61. . Fig. 43 is an

enl arged view of part of Fig. 42. Fig. 44 is an enlarged

view of a linear notor 25 section of Fig. 42.
w0

~—_4

)
14f K
18

17

/
4h

g
/1
16

5 6h ©
ol |
[ L]
NN
/Aﬁ
3; 15h

15¢f
K
N
1 3/, |




53 Fig. 51 is a view showing a travel track in a

state in which the nagnets 60 are arranged inside the rail body 6g.
As descri bed above, by nmaking each head 5 self- 5 propel I ed by the

| i near notor 61, noises are reduced further than the drive device of
t he af orenenti oned enbodi nents, and - no lubricating oil is needed to
all ow the apparatus to be mai nt enance free. This can al so increase
t he cl eanness of t he whol e apparatus and increase the positioning
accuracy to 10 an error of, for exgpdse, about 1 [err]m

According to the conventional rotary type high- speed nounti ng
apparatus, the notor for rotating the rotary

"Fig. 6
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head is arranged in the upper portion of the nounting apparatus, and
a conponent supply device having a weight of 15 greater than, for
exanpl e, 100 kg noves, and this has been the reasons for

i ncreasing noises and vibrations. In contrast to this,
according to the aforenentioned various - enbodi nents, the notor
serving as an exanple of the drive device for driving each head is
not required to be arranged 20 in tP?SEPper portion of the nounting
apparatus, and the drive device driving each head is only

required to be provi ded for each head 5 for traveling along the track
yard type travel track 6. The upper portion of the nounting
apparatus is nerel y rgquirred to be provided with the 25 doughnut - shaped
ﬁgdﬁg section - 141 -for

drive cir cuiF'ng
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driving the conponent suction nozzle O-turn notors and the voi ce coi
notors for novenent in the Z-axis direction. Therefore, by conparison
wi th the conventional case, the structure of the upper portion of the
nmounti ng apparatus can 5 be much sinmplified, and the noises and

vi brations of the whol e apparatus can be remarkably reduced.
Furthernore, as shown in Fig. 16, Fig. 29 through Fig. 32, Fig. 35
through Fig. 37, and Fig. 40, the conponent supply device 8 can al so
be used in a fixed state without 10 gh&sg noved each tinme to the
conponent outlet position of the conponent suction nozzle.
Therefore, the conponent suction work can be executed at a speed
equi val ent to that of the conventional high-speed nounting apparatus,
al | owi ng the productivity to be further inproved. There is no need
15 to nmove the. conponent supply cassette and so on at high speed,
and therefore, the vibrations and noi ses can be remar kably reduced
and the reliability of the equi pnent can be i nproved. Furthernore,

t he conponent supply device does




not nove, and therefore, the operator has no chance to 20
erroneously touch the conponent supply device in noving

operation, by which the safety can be further inproved.. There is no
need to consider the range of novenent of the conmponent supply
device, and this can reduce the occupation area of the equi pnent and
al so i nprove the productivity per 25 equi pnent area. For exanple, in
contrast to the occupation 55
area of 8.2 n2 of the conventional roté?@sﬁype hi gh- speed nmount i ng
apparatus, the conponent nounting appar at us according to each of
t he af orenenti oned enbodi nents havi ng simlar specifications has an
occupation area of 3.9 nferr], 5 meani ng that the occupation area can

be. made about cf:q'g.alg
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or |ess. That is, the productivity per wunit area of

installation of the conponent nounting apparatus can be | nproved. For
exanpl e, assum ng that the conponent nounting apparatus has a size of
about 1740 mmx 2300 mm if the 10 traveling speed of each head 5 for
traveling along the travel track 6 is 2000 to 2500 mmf sec and
nmounting is execut ed one point per block, then there can be nounted a
maxi mum of 90000 conponents in excess|@fss maxi num of 50000

conponents per hour in the conventional case. 15 If the
Y-direction board positioning device 70 is used as the board
positioning device 7, then the board positioning work only in the
Y-direction perpendicular to t he board conveyance direction is
needed, and the adj ustnment in the nounting position in the
X-direction of the board 1 20 can b executed by adjusting the position
of each head 5 in the straight pdrtion 6b of the travel track 6.

Ther ef or e, t he board positijghrl rk can be sinplified and executed
in a short tine, and the struct of the board positioning
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device can be sinplified. That is, the board 1 nerely 25 requires to
be noved only in one axial direction

56 intersecting the travel track 6 by the board positioning

device, and there is no need to nove the board 1 in two axi al
directions that are perpendicular to each other. Accordingly, the
board positioning device can be reduced in 5 cost and weight, and this
allows the board 1 to be driven at hi gh speed and all ows the nounting
tact to be further reduced. 11/55 As the conponent supply
device 8, not only the conponent supply cassette 80 but also the
conponent supply 10 tray device 81 can be enpl oyed, and therefore, the

degree of freedom of the conponent supply form can be increased

o
0 \ﬂ%\\
o S A\
™ —
@ i ENY f @ ’
g BN L&
c —ﬁi'u- @h&'j 0 & | -
—__ [T u M
9 mJ@ ) ) -
O« R
o © 9
_Q m — q- . ‘Dﬁ‘l 1 w :
© T éﬁ
= P
N\ 0—@ RS 1 _o
-__:r:._ P I'.' > ,_—m
'-l F“hﬂl‘: )
: o) N
5 k: R
- ] ‘.\>>52 Gl
(@ (ﬁ F\>>§E
E*-/' 1 o_
® "'
™~ —QL¥
~ [ B
.9 \8
.

30



regardl ess of the conponent suction and nounting work executed at
hi gh speed. In contrast to this, the ' conventi onal

hi gh- speed nounting apparatus has not been able 15 to enploy the
conponent supply tray devi ce. The travel track 6 can be
made ‘to be a cl osed-1| oop of an arbitrary shape, and the conponent
supply section CF and the board positioning section CP can be
arranged in arbitrary position§2(q% the travel track 6. That
is, 20 according to the conventional nounting apparatus, as shown

in Fig. 58 through Fig. 60, the positions of the conponent supply
section CF and the board positioning section CP have been limted as
a matter of course due to the construction of the apparatus, and the
sections have not been able to be 25 arranged in- positions other
than the above-nentioned '

Fig.12
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BOARD RECOGNIZING DEVICE ~ [~32
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COMPONENT POSITION CORRECTING QUANTITY CALCULATING SECTION

MEMORY - ™~-601

NOZZLE BODY SWITCHOVER DEVICE {30
OPERATING SECTION —~ 91
DISPLAY SECTION —~92

COMPONENT SUPPLY INFORMATION INPUT SECTION [~ 182

OTHER DRIVING DEVICES




57 positions. However, according to the present enbodi nents,

t he conponent supply section CF and the board positioning section CP
can be arranged in arbitrary positions of the travel track 6, e.g.,
in an arbitrary curved portion when no 5 straight portion exists or in a
straight portion or a curved portion other than the straight portion
when t he straight portion -exists Therefore, according to the
nount i ng apparatus of the pré&éﬁs embodi ments, the shape of

t he travel track 6 can be arbitrarily designed according to the 10
instal l ati on space of the nmounting apparatus. |n addition, t he
conponent supply section CF and the board positioning section CP can
be arranged in arbitrary positions of the travel track 6, and this
al ] ows the degree of . freedom of design to be remarkably inproved and
also allows the 15 product|V|ty¢ﬁer unit area to be |ncreased

For exanple, if a roughty—Ttfgt+ett+ravet—t+rae
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859 is provided according to the installation space of the nount i ng

apparatus, as shown in Fig. 56, then a conponent supply device 858, a
conponent recogni zi ng device 852, a 20 board positioning device 857, a
nozzl e sw tchover device 855, and a nozzle tip inspecting device 854
may be arranged in the illustrated positions. It is to be noted
that the reference nuneral 850 denotes a board conveyance route of
t he board conveyance device of the H4arGb positioning device 25 857.
58 The travel track 6 has a cl osed-loop shape and the
conponent supply device 8, the conp nt recogni zi ng device 31, and
the board posif{ioning device 7 are anged al ong the travel track
6, and the pl ufattty sel f - propel X8
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5 system heads 5 are independently driven.
processes of a conponent suction process,
di st ance- measuri ng process that
(by means of a recognition canera or the
posture correcting process,

can be concurrently
system heads 5,
contrast to

this

a 10

t he orthogonal

i s the conponent

conponent nounting process,

processed b
by which the I®/éfuctivity can be inproved.
robot type nounting equi pnment shown

Therefore, the

a posture and

i ke), a conponent

position
recogni zi ng process

sucti on

and so on

the plurality of self-propelled

In

in Fig. 58 through Fig. 60, 1ch can execute concurrent 15
processing by alfernately operatin plurality of heads 515,
presunably has tfe——Tod{ i ncreasing ctors|and the issues of an
increase in floof occypation area a I ke as exenplified by the
dr awback t hat-there-ig{peeded-a plurtality of recognition dev|ces 512
i ndi cat ed by,A& he|l doubl|¢f circle; 20 I.e.| portions for executing|the
recogni tion operati on [fbr di stgance- mpasuri ng the conponent ppsture.
This | eads topyhe exi ste oflJa lim|tl ess nunber of novenenf routes
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heads 515 connecting a plurality of conponent supply devices
plurality of board positioning devices 511. I

efficiently

59

execute the
recognition,

conponent
and nounti ng operations,

suct

arrange the recognition devices 512 in or

nmovenent

rout es extendi ng at

510 to the board positioning devices 511

recognition devices 512 cannot help H6i
pl aces as a matter of course.

nunerals 513 and 514

respectively,

515 in

It

6V

i on,

n

25

it

order to

is required to

in the vicinity of

and

5

| east fromthe conponent

supply
thi s nmeans t hat

510 to a

t he
devi ces

arranged in a plurality of
is to be noted that the reference
denote a Y-axis robot and an X-axis robot,

constituting an orthogonal robot for noving the heads
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10 the XY-directions in Fig. 58. In Fig. 58, the conponent

recogni tion devices 512 are each required to be arranged bet ween

adj acent two conponent supply devices 510, and a total of two
devices 512 are needed. In Fig. 59, the reference nunmerals 518
and 519 are X-axis robots for 15 I ndependent|y novi ng the heads 515
in the X-direction. I n this exanple, the board positioning
devices 511 are i ndependent | yzgged in the Y-axis direction. In
Fig. 59, t he conponent recognition devices 512 are reqU|red to be
arranged between the conponent supply deV|ce5135loland t i@ board
positioning devices 511, and a total ofqpour QQV|cps M~ 512 are needed.
In Fig. 60, the referengenureraq—520 ucu = pbot f or

i ndependent |y novi ng thgy heads 515! in he X-di/recti on. n this

exanple, the board Xz positionlng devi ces) 511 ar I ndependent &,nnved_
inthe Y- 25 axis dF{jction. //Eigg \é\ conmponent -

~
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60 devices 512 are required to be arranged between the

conponent supply devices 510 and the board positioning devi ces 511,
and a total of four devices 512 are needed. In contrast to
this, the present enbodi nents, each 5 of which has only one
novenent route of each head 5 extending fromthe conponent
supply device 8 to the board positioning device 7, can execute
conmponent recognition by mean8/66 t he conponent suction nozzles 3 of
all the heads 5 even if only one conponent recognizing deVice 31 is
provi ded. 10 Therefore, the concurrent prod@ssing of the afqgrenentioned
conmponent suction, conponent recognition%_ponpﬁﬁent nount i ng, P and the
| i ke can be executed, and[In alrtTows the devHtes tao e rgduced in
nunber and al so al | owy thie_| insty al lation Pl +++ r icgd. 15
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not limted to the aforenenti oned enbodi nents and is able to be

I npl emented in a variety of fornmns. For exanple, the travel
track 6 is permtted to be a closed-1oop of an arbitrary shape.

Al t hough a straight 20 portion should preferably be provided taking
easiness in arrangi ng the conponent supply device or easiness in
arrangi ng the board positioning device into consideration, no
straight portion may exist. That is }% t he conponent suppl y device
or the board positioning device is 3 aed in the straight portion

of the travel track 6, then the
61 positioning and the control operation of the device are easy

to execute. However, taking the conpacting of the whole

80h

ig. 79
71
A\

/-
710//



apparatus and the |ike into consideration, the straight portion
may be el i m nated. 5 Specifically, as shown in Fig. 52, the
cl osed- | oop of the travel track 6 may be a circle having no straight
portion. Fig. 52 shows conponent suction nozzles 803, self- propel | ed
system heads 805, a travel track 806, board posi tioni ng devi ces 807,
and conponent supply devices 808, 10 and these devices correspond to
the conponent suction nozzl eB0255el f - propel | ed system heads 5,
travel track 6, boar dupqQsi ti oni ng devices 7, and conponent supply
devi ces 8, respectively, \f Fig. 1. {Fig. 52 shows a pinion gear 804a
that is a drive part provided | n\t he | ower|portign of the 15
sel f-propel | ed system head 80 ny i s sh with a rack 806r in the
outer peripheral portion of f{ e.travelef 806 and i nner and outer
travel ing wheel s 815 and 814|thgt tyavel ~on the travel track 806, and
t hese devices correspond to f r gck itni on gear 4a, and

traveling wheels 15 and 14, i

m<‘ ’

ra

4 of Fig. 1.

Fig. 2 O




According to this enbodi nent, the apparatus can be whol | y conpact ed

by virtue of the provision of no straight portion, and the conponent
supply devices 808 and the board posi tioning devi ces 807 can be
arranged as the conmponent 25 supply section CF and the board positioning
secti-on CP, 62
respectively, in arbitrary positions of the circular travel . track
806. For exanple, asgghew in Fig. 54, dissimlar to
the layout of Fig. 52, it is acceptable to arrange the 5 conponent
supply device 858 and the board positioning device 857 as the
conponent supply section CF and the board positioning section CP,
respectively, in positions 180 degrees opposite to each other on a
circular travel track :

(O~\\\ |

~ o) <

gy i (-

y

Fig. 2 7



856 and arrange a conponent recogni zing device 852 10 (corresponding to
t he conponent recogni zi ng device 31) and a coating device 853 for
coating a conponent with an adhesive or flux along the travel track
856 within a range fromthe conponent supply device 858 to the board
positioni ng device 857. It is also acceptable to arrange a
nozzle tip 15 I nspecting device 854 for checking whether or not
a conponent or the like is |efaggtsghe nozzle tip along the

travel track 856 within a range fromthe board positioning devi ce 857
to the conponent supply device 858. This nozzle tip inspecting

devi ce 854 ects that a conponent, which 20 has been | eft on the
nozzle tip belng nount ed on t he board, for exanple, for

t he reason th e suction posture is defective or the like, is
surely dlscarded into t he defective conponent discarding section

As shown in Fig. 55, g)géinilar to the layout of 25 Fig. 52, it is
acceptable to arrangé conponent supply

=
S, L
5 4
) ) ' 130 = /3
>~ [ D , 130
130 X O o 80
e ma——— 2 g E‘- 2 ren—— —
i 7




63 devi ces 858 that serve as the conponent supply section CF in

two positions 180 degrees opposite to each other on the circul ar
travel track 856 and arrange board positioning devi ces 857 t hat
serves as the board positioning section CP 5 in two positions that
are 90 degrees turned from the posi tions of the conponent supply
devi ces 858 and are 180 degrees opposite to each other on the
circular travel track 856. According to this exanple, the
conponent suction, nmount i ng, co%%é t suction, and nounting are
executed while 10 one traveling head nmakes a round on the travel track
856, enabl i ng nounting operation on two boards for the further

i mprovenent of productivity. In Fig. 55, the reference nuner al

850 indicates the board conveyance route of the
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board conveyance device when two board positioning devices 15 857 and
857 are provided with individual board conveyance devices, while the
ref erence nuneral 851 indicates the board conveyance route of the
board conveyance devi ce when two board positioning devices 857 and
857 are provided wth one common board conveyance device. 20

Each head 5 nay be provided with one conponent suction nozzle 3.
However, fromthe point of view of 4/ executing efficient conmponent
suction and nounting, two or nnﬁ% n8§zles shoul d preferably be

provi ded. There may be provi ded one head 5. However, fromthe
point of view of 25 executing efficient conmponent suction and nounti ng,
two or 64 nore heads

should nnrg ?:igﬁrg?ly1be provi ded for the reason .
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that, while one head 5 receives the conponent 2 fromthe conponent
supply device 8 and hol ds by suction the conponent 2 by the conponent
suction nozzle 3, another head 5 can 5 nount the conponent 2 held by
suction by the conponent suction nozzle 3 on the board 1 positioned
by the board positioning device 7. For exanple, as shown in Fig. 57,
| f a plurality of (ten, for exanple, in Fig. 57) conponent

suction nozzles 3 are arranged in a straight line on each 10 head 5,
then a plurality of conponents (ten copgpgnmgnts, for exanple, in Fig.
57) can be collectively held by suction (by : one operation), allow ng
the productivity to be further | mproved. For exanpl e,
if each head 5 is provided with a 15 plurality of, for exanple, four.
conponent suction nozzles 3, then the head 5 travels on the travel
track 6 to the board 1 in a state in which conponents 2 are held by
suction from the specified conponent supply cassettes 80 sequentially
fromthe conponent suction nozzles 3 arranged forward in the

AN,

141

e
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20 traveling direction and the conponents 2 are held by suction by
all the four conponent suction nozzles 3, and then the conponents 2
are nmounted on one board 1 sequentially from t he conponent suction
nozzles 3 arranged forward in the traveling direction. However, the
present invention is not 25 limted to the above conponent suction and
nount i ng net hod, - 65 and
it is acceptable to mount the conponeB6d5® on a plurality of boards
i nstead of one board by, for exanple, firstly nounting the conponents
2 of the conmponent suction nozzles 3 arranged in the first and second
pl aces in the 5 traveling direction on the board 1 above which the head
5is posi tioned and then nounting the copponents 2 of the
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conponent suction nozzles 3 arranged in the third and fourth pl aces
inthe traveling direction on the board 1 positioned adj acent to the
foregoing board 1. It is also acceptable to 10 nount the conponent 2 of
t he conponent suction nozzle 3 arranged in the first place in the
traveling direction on a first board 1 above which the head 5 is
posi tioned, nount t he conponent 2 of the conmponent suction nozzle 3
arranged in the second place i ng#eggravel ing direction on a second
15 board 1 positioned adjacent to the first board 1 by the head 5,
maunt the conponent 2 of the conponent suction nozzle 3 arranged in
the third place in the traveling direction on a third board 1
positioned adjacent to the second board 1 by t he head 5, and nount

t he conponent 2 of the conmponent 20 suction nozzle 3 arranged in
the fourth place in the. traveling direction on a fourth board 1
posi tioned adj acent "~ to the third board 1 by the head 5. '
It is to be noted that the conponent suction operation and the
conmponent nounting operation of thegy
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25 plurality of conmponent suction nozzles 3 are not specially

66 required to be concurrently executed or synchronized with
one anot her. The traveling direction of each head 5 is
normal |y one direction with respect to the travel track 6. However,
5 fromthe point of view of optimzation, each head 5 may be
partially noved in the reverse direction within a range in whi ch no
interference with the other heads 5 oggyrss When arrangi ng
a plurality of board positioning devices 7, it 1is acceptable to
execute the nounting 10 operation by neans of one board positioning
device 7 and concurrently execute the board | oadi ng and unl oadi ng
wor k by means of another board positioning device 7.
| ] [—
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The conponent supply device 8 is not
cassette 80 and is permtted to be
conbi nati on of the conponent
supply tray device 81

It is to be

l[imted to
15

t he conponent supply
arbitrarily constructed of a
supply cassette 80 and the conponent

or of only the conponent supply tray device 81.
noted that the nunber of conponent supply cassettes 80

the Y-direction

and t he nunber of conponent supply tray devices 81 are arbitrary.
The board positioning device 7 is no% u ited to
board positioning device 70 and is p ?ni ed

XY-direction board positioning
Y-direction board positioning
XY-direction board positioning 25

device 71. The nunber

to be constructed of the
of the
devi ces 70 and t he nunber
devices 71 are arbitrary.
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In a plurality of board positioning devices, it is al so acceptable to

nmount half the conponents to be nounted on one board 1 by neans of,
for exanple, one board positioning device and thereafter nount the
remaining 5 conponents by noving the board to the other board
posi tioni ng device. According to the conventional rotary
type high- speed nounting apparatus, the notor for rotating the
rotary head is arranged in thewp%ﬁ, portion of the nmounting 10
apparatus, and a conponent supply devite™havi ng a wei ght of, for
exanmpl e, greater than 100 kg noves, causing increased noi ses and
vibrations. In contrast to this, according to the present invention,
the notor serving as an exanpl&oof the drive device for driving each
head is not required—+e—-be—ib—arranged in the upper portion of the
mounti ng apparatus, and - fhe\drive device for driving each head is
only required to be prov]ded for each self-propelled system head |t hat
travel s i '
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along the travel track. Accordingly, it is nmerely required to
provi de the doughnut-shaped drive circuit housing section 20 for

L

driving the O-turn notor for the conponent suction nozzl e and
the voice coil notor for novenent in the Z-axis direction, as an
exanpl e of, for exanple, the conponent hol di ng nenber. Ther ef or e,
by conparison wth the conventional case, the structure of the
upper portion of the 25 mounti ng gppaymt us can be much sinplified to

al l ow t he whol e 68

equi pnment to be conpacted, and this also allows the noises and

vi brations of the whole apparatus to be remarkably reduced and al |l ows
the reliability of the equi pnent to be I mproved. 5 The
conmponent supply device can also be used in a 0
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fixed state without being noved each tine to the conponent out | et
position of the conponent hol di ng nenber of, for exanple, the
conmponent suction nozzle. Therefore, the conmponent suction work
can be executed at a speed equivalent 10 to that of the conventional

hi gh- speed nounti ng appar at us, allowing the productivity to be
further inproved. There is no need to nove the conponent supply

devi ce of, for exanple, t he cora®r&38B supply cassette and so on at

hi gh speed. Therefore, the vibrations and noi ses can be remarkably

15 reduced, and the reliability of the equipnment can be

| nproved. Furthernore, the conponent supply device does not nove, and
therefore, the operator has no chance to ‘erroneously touch the
conponent supply device in noving . operation, allowng the safety to
be still further inproved. 20 There is no need to consider the range of
novenent of the conponent supply device, and this can reduce the '
occupati on area of the equi pnment and inprove the productivity per

equi pnent ar ea.
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I f t he Y-direction t o- be- nount ed object 25 positioning device
Is used as the to-be-nmounted object

69 positioning device, then the object positioning work only in
the Y-direction perpendicular to the object conveyance direction is
needed, and the nounting position adjustnment in the X-direction of

t he object can be executed by adjustiﬂg 5 O the position of each head in
the straight portion of the travel track. Therefore, the object
positioning work can be sinplified and executed in a short tinme, and
the structure of the object positioning device can be sinplified.

As the conponent supply device, not only the 10 conponent supply
cassette but al so the conponent supply tray
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devi ce can be enployed, and therefore, the degree of freedom of the

conponent supply form can be increased regardl ess of t he conponent
suction and nounting work executed at high speed. In contrast to
this, the conventional high-speed 15 nount i ng apparatus has not been
able to enpl oy the conponent - supply tray device. The
travel track can be nade to be a cl osed-I|oop of an arbitrary shape,
and the conponent supply section and 55 t he obj ect positioning section
can be arranged in the 20 arbitrary positions of the travel track. That
I's, according to the convention nount i ng apparatus, the positions
of the conponent supply section, Mh | tioni ' d
so on have been [imted fAs a matter of¥fFourse jdue to the construdtion
of the apparatus| and thf sections hav 5 been able to be

arranged in positions {[lgther than tffle




70 correspondi ng positions. However, according to the present

I nvention, the - conponent supply section, the board

posi tioning section, and so on can be arranged in arbitrary positions
of the travel track. Therefore, according to the 5 nount i ng appar at us

of the present invention, the shape of the travel track can be
arbitrarily designed according to the installation space of the
nounting apparatus. In addition, the conmponent  supply

section, the board posi ti oni rig548Bti on, and so on can be arranged
in arbitrary 10 positions of the travel track, and this allows the
degree of freedom of design to be renmarkably inproved and al so all ows
the productivity per unit area to be increased. Si nce the
travel track has a cl osed-|oop shape, t he conponent supply device,

t-he conponent recognizing 15 device, the board positioning device, and-
sSo on can be ' arranged along the travel track, and the plurality of
sel f -
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propel | ed system heads are independently dri ven. Ther ef or e, t he

processes of the conponent suction process, the conponent
recogni zi ng process, the conponent suction posture 20 correcting
process, the conmponent nounting process, and so on can be
concurrently processed by the plurality of self- propel | ed system
heads, allow ng the productivity to be | mproved.

Al t hough the present invention has been fully 25 described in
connection wth the preferred enbodinents

71 t.hereof with reference to the acconpanying drawings, it is

to be noted that various changes and nodifications are apparent to
those skilled in the art. Such changes andh,’a/55
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nodi fications are to be understood as included within the 5 scope of the

present invention as defined by the appended clains unl ess they depart
t herefrom CLAI V5 1.
A conponent nounting apparatus conpri sing: a plurality of
sel f-propel |l ed system heads (5) each of which has a conmponent hol di ng
menber (3) capabl e of 5 hol ding a cgggg nt (2) to be nounted on an
obj ect to be nounted (1) and has - propelling drive device (4);
a closed-loop travel track (6) along which the sel f - propel | ed heads
circul ate i ndependently of one anot her by driving the drive devices
of the plurality of self-
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10 propel | ed system heads; . an obj ect positioning device

(7) that is arranged I n an object positioning section (CP) of the
travel ‘track and positions the object; and a
conponent supply device (8) that is arranged in 15 a conponent supply
section (CF) of the travel track and contains therein the
conponents, whereby the plurality of self-propelled system
heads are made to i ndependently travel by controlling each of the
drive devices in a nmanner that the sel@BABdpelled system 20 heads do not
interfere wth one another on the travel track, t he conponent hol di ng
menbers of the self-propelled syst heads i ndependently hold the
conponent s fr om-the-—cqopponent upply—gevi-ce—the-self-propelle
syst em heads favimng the conpofignt hplding nmenbers hol di ng t he -
conponents 25 subsegquent |y i ndepep lyltravel along the travel {rack,
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and the conponents held by the conmponent hol di ng nenbers of t he

sel f-propell ed system heads are i ndependently nounted on the object
positioned by the object positioning device of the object positioning
section on the travel track. 5 2. A conponent nounting
apparatus as clainmed in claim1l1, wherein t he
travel track has at |east one strai 8855 portion (6b) in the
cl osed-1 oop al ong which the plurality of self-propelled system heads
travel, 10 t he object positioning device is arranged in the
straight portion of the travel track, the object is positioned by the
obj ect positioning device of the object positioning section, and the
conponents are independently nount ed on the positioned object by the
conponent hol ding 15 menbers of each of the self-propelled system heads.
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3. A conmponent nmounting apparatus as clained in claim1l,

wherei n the travel track has at |east one straight

portion (6b) in the closed-1oop along which the plurality 20 of

sel f-propel |l ed system heads travel, t he conponent supply
section is arranged in the straight portion of the travel track, and
the conponents supplied fronlthg cgﬁﬁonent supply device of the
conmponent supply section are in QK. ently held by the conmponent 25
hol di ng menbers of each of the self-propelled system heads.

4.. A conponent nounting apparatus as clainmed in claim 1 or 2,

wher ei n




the travel track has another second straight portion, the conmponent
supply section is arranged in the 5 second straight portion, and the
conponents supplied from t he conponent supply device of the conponent
supply section are independently held by the conponent hol di ng
menber s of each of the self-propelled system heads. 5. A
conponent nounting apparatus as clain?qﬂgﬁsany 10 one of clains

t hrough 4, wherein a fi head of the plurality of

sel f-propel |l ed system heads is positioned in the conponent supply
section of the travel track, and a second head of the plurality of

sél f-propelled system heads is positioned in the object 15 posi tioning
section of the travel track concurrently with t he hol di ng of the
conponent to be nobunted on the object fromthe conponent supply
devi ce by the conponent hol di ng ~mepber of the first head and nounts a
conponent that has - bpeer iy m-the-conponent _supply device and

held by 20 t he conponent hol din 19 :Qi~§?e second head on the




obj ect positioned by the object positioning device. 6. A
conponent nounting apparatus as clainmed in any one of clains 1

t hrough 5, further conprising: a conponent recognizing
device (31) that is 25 arranged between the conponent supply section
and the object © 75 positioning section of the travel
track and recogni zes a posture of the conponent that has been
received ‘fromthe conponent supply _device and held by the conmponent
hol di ng member of each head, wher8ByS% each head hol ds
t he conponent that is received fromthe conmponent supply device and
IS to be nounted on the obj ect by the conponent hol di ng nenber of the
head and subsequently trayels along the travel track toward the
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obj ect positioning device, the conponent recognizing device 10

recogni zes the posture of the conponent that has been

recei ved fromthe conponent supply device and held by the conmponent
hol di ng menber of each head in a position in which ~ the conponent
recogni zi ng device is arranged al ong the travel track during the
travel, the conponent that has been 15 received fromthe conponent
supply device and held by the _ COQR??%ﬁt hol di ng menber of each head
i's mounted on the obj ect positioned by the object positioning device
after conpl eting recognition, and the posture of the conponent is
controlled on the basis of a conponent recognition result 20 obt ai ned by
t he conponent recogni zing device while the head is traveling toward

t he object positioning device after cshpletinqwiecognition or

I mmedi ately before the nounting on ) { htNobj ect . \\Z. A
conponent nounting apparatusj|as c¢lai ) on ‘b{“clains 1
t hrough 6, wherein
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76 the travel track is constructed of a rail that has both side

surfaces protruding roughly in a triangul ar shape, and each head
traveling along the travel track has wheels (14, 15) havi ng curved
convex surfaces capable of sliding in point 5 contact wth
approximately triangular protrusions (6h) | ocat ed on both sides of
the rail. 8. A conponent nount i ng nmet hod conpri si ng:
i ndependently circulating a pluralitygaf/sslf-propelled syst em heads
(5) each of which has a conmponent holding 10 menber (3) capabl e of
hol di ng a conponent (2) to be nounted on an object to be nounted (1)
and has a self-propelling drive device (4) on a closed-1oop travel
track (6) by controlling each of the drive devices so that the self-
|!
0 i
\ Vi
N - i ! O 1 :
1 -
1] / :
1 _
“J\\\\\\\\\\

6h
VAR

[

/

N
rd
Py S

——— ] I_._\,r._\‘_§\ "\
Y
.y

P

Fig. 4 4
]



propel | ed system heads do not interfere with one another; 15
I ndependently receiving the conponents from a conponent supply
device (8) arranged in a conponent supply section (CF) of the travel
track and hol ding the conponents by the , conponent. hol di ng nmenbers of
the sel f-propelled system heads; subsequently nmaking the

sel f-propell ed system heads 20 that gkanss the conponent  hol ding
menbers holding the conponent s i ndependently travel along the
travel track; and i ndependent|y nounting the conponents held by the
conponent hol di ng nmenbers of thg:self-propelled systemheads on the
obj ect positiohed hy anflobject positi®ayng devfce (7) 25 arranged 1 n 3an
obj ect positiohing sectjjon (CP) of th: ravel 77

track. :
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9. A conponent nounting nethod as claimed in claimS8, wherein
the object is positioned by the object positioning 5 devi ce of the

obj ect positioning section arranged in at | east one straight portion
(6b) provided for the closed-I|oop of the travel track, and the
conponents e |ndependently nmount ed on the positioned object by the
conponent {Eﬁ) é; menber s of tgiaaﬁif-propelled system heads. 10
10. onent nounti ng met ho s¥Clainmed in claim 8, wherein
t he conponent hol di ng _nenbers of the self- propel | ed system heads
I ndependent] y thold the conponents supplied fromthe conmponent supply
devi ce of the [conponent 15 supply section arranged in at |east one -
strai ght portilon (6b) provided for the closed-loop of the travel
track. 11. A conponent nounting nmethod as clainmed in claim8
or 9, wherejn . the conponent holding nenbers of the
sel f - : ' '
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20 propel | ed system heads independently hold the conponents

supplied fromthe conponent supply device of the conponent supply
section arranged in another second straight portion provi ded for the
cl osed-1 oop of the travel track. 12. A component nmounting net hod
as clainmed in any one 25 of clains 8 through 11, wherein

78 a first head of ghgsgglurality of self-propelled
system heads is positioned in the conponent supply section of the
travel track, and a second head of the plurality of sel f-propel |l ed
system heads is positioned in the object 5 positioning section of the
travel track concurrently with the hol ding of the conponent to be

nount ed on t he obj ect
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fromthe conponent supply device by the conponent hol ding menber of
the first head and nounts a conponent that has been received fromthe
conponent supply device and held by 10 t he conponent hol di ng nmenber of
the second head on the obj ect positioned by the object positioning
devi ce. 13. A conponent nounting nethod as clainmed in any one

of clainms 8 through 12, wherein 48/ each head hol ds the
conponent that is received 15 from the conponent supply device and is to
be nounted on the obj ect by the conponent hol di ng nenber of the head
and subsequently travels along the travel track toward the

obj ect positioning device, the conponent recogni zing device

recogni zes the posture of the conmponent that has been 20 received from

t he conponent supply device and held by the conmponent hol di ng nmenber
of each head in a position in which a conponent recogni zi ng device
(31) is arranged between the conmponent supply section and the object
positioning section of the travel trackNduring the travel, the head
travel s

Fig. 4 9




25 along the travel track toward the object positioning device

after conpleting recognition to nount the conponent that has been
recei ved fromthe conponent supply device and hel d by t he conponent
hol di ng menber of each head on the object positi oned by the object
positioning device, and the posture 5 of the conmponent is controlled on
the basis of a conponent recogni%'é?g’sr esult obtained by the conponent
recogni zi ng device while the hea traveling toward the object
positioning device after conpleting recognition or i medi ately
before the pounti the object. 10 14. A conmponent nounting
appar at us / aigcﬁn claim 6, wherein each of the

heads is switched over from hi gh-speed

Sh N 14p, 15p
l14q, I15q
14p, I5p
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travel to | owspeed travel before a position in which the conponent
recogni zi ng device of the travel track is arranged, 15 and t he conponent

recogni zi ng devi ce recogni zes the posture of the conmponent that has
been received fromthe conponent supply device and held by the
conponent hol di ng nmenber of each head while each head is traveling at
| ow speed. 15. A conponentsﬁygging apparatus as clained in
claim 20 6, wherein the conponent recogni zi ng devi ce
recogni zes the posture of the conponent that has been received from
t he conponent supply device and held by the conmponent hol di ng

menber of e?zzsgegs. i hout speed change within an interval 25 bet ween a
e r a position in which the '

point | oca
80

e




conponent recogni zing device of the travel track is arranged and a
poi nt beyond the position in which the conponent recogni zi ng devi ce

i s arranged. 16. A conponent nounting apparatus as clainmed in
claim 5 6, wherein each of the heads tenporarily stops
in a position in which the conponent recognizing device of the travel
track is arranged, and the conponent %ﬁ gﬁplZlng devi ce recogni zes

t he posture of the conponent that has & received fromthe
conponent supply deV|ce and held by the conponent hol di ng nmenber of
each head. 1!7 A conponent nounting apparatus as clainmed in
claim mhere the travel track has an
arbitrary closed- Ioop 15 gygf and the conponent supply section and
t he obj ect positioniné3 on are arranged in arbitrary p03|t|ons of
the travel track. Q\\\ . .
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18. A conponent nounting nethod as clained in claim13, wherein

20 each of the heads is switched over from hi gh-speed
travel to | owspeed travel before a position in which the conmponent
recogni zing device of the travel track is arranged, and the conponent
recogni zi ng devi ce recogni zes the posture of the conmponent that has
been received fromthe conponent :EBZ/ggpply devi ce and held by each
conponent hol di ng nmenber of 81 each head
whi | e eaqﬁ@@z dE; raveling at | ow speed. A conponent
mount i ng as—clainmed in claim 13, Eg re|n t he
conponent recogni zi ng devi ce recognllzeslthe/8 posturesgot he conponent
t hat has been received fromthe l . l 857 ,
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conponent supply device and held by the conmponent hol di ng menber of
each head w thout speed change within an interval bet ween a poi nt

| ocat ed before a position-in which the conmponent recogni zi ng device
of the travel track is arranged. 10 and a point beyond the position in
which the conponent recogni zi ng device i s arranged. 20.

A conponent nounting net hod as claineﬁj éﬂajn113, wher ei n

each of the heads tenporarily stops i égbosition 15 in which the
conponent recogni zing device of the travel track is arranged, and

t he conponept, recognizi ng device . recogni zes the posture of the
Cbnponem:ti%ﬁ]h b}%n received fromthe conponent supply device and
hel d by each conponent hol di ng nmenber h head. - 20 21. A
conponent nounting apparatus as 5I ai med i one of clains 1
through 7 and 14 through 17, wher & a plurality of object
posi tioni ng devices &e d travel track, the
plurality of heads ar%
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o
provided with a plurality of conponent hol ding nenbers, 25 conponent s
received fromthe conponent supply device are 82

held by a first conponent holding nenber = and a* second conmponent
hol di ng nmenber out of the plurality of conponent hol di ng nmenbers, the-
conponent held by the first conponent hol di ng menber is nmounted on a
board positioned by a first 5 obj '%/gssitioning devi ce out of the
plurality of 'eczi positionin§§ ces, and t he
conponent he eé?econd conponent hol di ng " nmenber is nounted on a
board positioned by a second obj ect positioning device out of the

plfurality of object 10 posi tioni ng devi ces.
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22. A component nmounting nethod as clainmed in any one of cl ains

8 through 13, 18 and 19, wherein t he conponents received
fromthe conponent supply device are held by a first conponent
hol di ng menber and a 15 second conponent hol di ng nenber out of the
plurality of conponent hol di ng menbers provided for the plurality of
heads, the conponent held by the first conponent hol di ng menber is
mounted on a board positioned by a firgg oiect positioning device
out of the plurality of object 20 positioning devi ces provided
along the travel track, and the conponent held by the second
conponent hol di ng nenber is nounted on a board positioned by a second
obj ect positioning device out of the plurality of object positioning
devi ces. -
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