WD 97/ 34462 PCT/ JP97/ 00783

1 - - woomse DESCRI PTI ON Vet hod angcripialodisss
for Mounting Conponents TECHNI CAL. FI ELD 5 The present inventi'on

relates to a nethod of and an apparatus foy picking up by sucking action
and nounti ng el ectroni c conponents or the tike on a substrate such as a
printed circuit board. 10 BACKGROUND ART Recently, there have been
nore and nore needs for  increasing prBBRERIRTIYN Wi t hout expanding the

facility of  productigendRdanli Apphltutud Folry MRSt (Comdndiies an
el ectroni ¢ conponent nounting apparatus wth high operating 15 efficiency
and productivity per factory space. Such conventi onal conponent

nmount i ng appasgéyResat OFeLE! ectroni c devices include known conmponent
feeders such as  disclosed in Japanese Published Exam ned Patent
Applications 3-22Ikeoeprenentii sRVEBEHCROKNBAIAERE FeedemetBogoRic@MdadRed 20

referring to I By Fi vt grpranRantoheedeg 21
conprises a 5# ?E%t?%e 8? ?gﬁrzﬂggﬁgngyabggggﬂg ?Egger tableoé4,.e§éh

table havi nglacpronifi compenenhpopsntheuppke oni essSpRsirpgReFUCh as a

paral l el rows shorage, 9t BukLthpl e el ectronic conponents 25 and arranged
novabl e indepgﬁgéﬁt?yé?n g direction of ‘the paral l el alignnment. Desired

ones of the conponents are fed -
10 BACKGROUND ART

Recently, there have been.more.and more needs for
increasing productivity without expanding the facility of
productibn, and it is thus highly desired to ptovide an
electronic component mounting apparatus with high operating

; 15 efficiency ahd productivity per factory space.

Such conventional component mounting apparatuses_for
electronic devices include known component feeders such as
disclosed in Japanese Published Examined Patent Application
3-221326. The disclosed component feeder is now explained

20 referring to Fig. 5. _ |

As shown in Fig. 5, the éomponent feeder 21 comprises a-
first feeder table 23 and a second feeder table 24, each table
having a plurality of component supply units 22 aligned in
parallel rows for storage of multiple electronic components

25 and arranged movable independently in a direction of the
parallel alignment. Desired ones of the components are fed
from the first and the second feeder tables 23, 24 to a
predetermined component feediﬁg position. The components
supplied by the component feeder 21 at the component feeding

30 position are then mounted by a component mounting apparatus 20
on a board 28 positioned by an X-Y table 27 by way of the
sucking action of nozzles 26 on a rotary head 25.

When one of the component supply units 22 on the first
feeder table 23 is exhausted, its corresponding component

supply uhit 22 on the second feeder table 24 is advanced to



fromthe first and the second feeder tables 23, 24 to a pr edet er m ned
conponent - feedi ng position. The conponents supplied by the conponent
f eeder WO 93B446he conponent feeding 30 position are then pODRPIMOTEE a°

conponent nounting apparatus 20 on a board 28 positioned by an X-Y table
27 by way of the sucking action of,nozzles 26 on a rotary head 25.
When one of the conponent supply units 22 on the first feeder table 23

' hapst | di,nd ; canporent | I second
oo 12 PngihBn 05 ARGS9 1CTBRO R, poppily Bk o
PCT/ JPoRg0e%B3usted components. Accordingly, the Zeedinge oforgpenent

feedi ngoRgshERPY Loh BUPRLKLRRLSUPRLERBALS 13k rruble ofX HAYLEdpEOMONEN 5.
Accordrngty, e reeding o e conmponent’s can be conti nded Wt hout
i nterr@ptrsbnfendes thble £Rrds fleoaded tghlia ®2thsnevadedsagdi mhei t h new

sets;0 : nmp S, . Beng Lntaining.th fici f .production
CoveyerohpRnenE R CABACE pa 1f8a TR "k RE 021 bIBOBY, F BRSSVReaBENG T ceder
tabl es 23, Rdweveapngébei noaveowionad epphreftushhasi $hdi fpasedand gaeal | el

(2,2 ABEERHORaEABE, BSBNE. 98, UR plSRLHSPn LB BRI LA R BRSOy
extra isspaspes&l andp82aldelstand- Hjretttibei P oéspeaveyéngahhes 23  and
24 it he26ohOCEh R 0oRTLInR' OBl Be b ARG pk8h £ofoRl 1911
a pnedicstahlaétien of whel cpmpuaentt lieediBrealli tacladdghh eivot kktpaoducti on
line fESQEQSiEQ'Q%BiEEZ%graggand-by of their respective tables 23
and 24 which are located on both sides of a ‘main space F for
feeding the components. When the compdnent:mdunting apparatus
20 is installed across a production line, it will prevent the
. 15 entire length'of the production'line from being minimized and
hardly contribute to the increase of the productivity per
factory space. ' - o .
It is an object of the present invention, in viéw of the
foregoing aspeéts, to providé a method of and an apparatus for
20 mounting components at a smaller space and at a higher level

- of productivity.

DISCLOSURE OF INVENTION
| A method of mounting components according to the present
25 invention is provided for use in a component mounting
apparatus comprising: a first feeder table having a plurality
of component supply units disposed in parallel rows and loaded
with multiple.compOnents'thereon, the first feeder table being
_ mévable in a direction of parailel alignment of the component
30 s@pply units; a second feeder table arranged behind the first
feeder table and mounted with a piurality of component supply
units disposed in parallel rows thereon; and a transfer unit
for receiving a componeht from the component supply units
disposéd on the second feeder table and transferring the

component to the predetermined component feeding position.



har dl y contrlbute ‘to the increase: of it he product|V|ty per factory space.
It is:an Objth)gﬁ&ﬁ@f present invefition, in:view of the f or egetBBy7/00783
aspects, to provide a nethod of and an apparatus for 20 nounting conponents
at a smaller space and at a higher |evel of productivity. DI SCLOSURE
OF | NVENTI ON A nmet hod of nounting conﬁonents according to the
present 25 invention is provi.ded for use in.a conponent nounting

appar at us con%h?s?%@POECFFFsﬁrFeEG@rfFQEIéhﬁaﬁﬂﬁgtafﬁPGﬁ5lF@Fle'§9 the -
conponent SUpBbMpHﬂéﬂé ?ééB@ﬁSdpb919§6ﬁ|Eﬁb h%W%t%@doho%%%dboéﬁ&'1dﬁéTWHéﬁB
conponents thereon, the first feeder table being novabl e in a direction
of parallel aifghsehudgedt hbakoapBAshLCYAagyFEORPURIL $hea CONPORETEPat the
table arrangemsp' PQe&B? fcm& haEeSQ‘é'h &ahl %u%nd tmug%wxﬁemt% I%'xléf ality

of conponent supply units disposed in parall rows thereon; and

t ransfer un#tPIOVbﬁe@eéépmlhgea5§§ﬁpéné§§dﬁﬁoﬁﬁbﬂé @Whﬁ@#eﬁ@@ﬁﬁﬁﬂ%/qn%QEFO

di sposed on tPﬁeSSS{RQQnE éeHi‘Hg PﬁBﬁt&Bﬁ”%“n@ Ho%%te@e on GHEP YR L0 the
pr edet er mi ned conponent |ng pos 97/ 34462

PCT/ JP97/ 0078Bherefore, whlle there is no need of spaces fpﬁea&aqﬁnhyan
are fed from S e;t0 e 0

and nount ed o{r"]ntghéh og?gas éa\%ﬁgg lh thl& dlrecgqug. ’Ita%g:cofae%?r ?ll%cﬂ:ﬁl’%l’ tﬂé)%(r)}l?d
of the conponthescemponent mofintdngf e@@@mattalbl mﬁés beeovindind zegt in Hde

suppl ement §pag8, e for installation and increase the productivity. Fig. 4

is a plan view showing comparison between a conventional
component mounting apparatus and an electronic component
mounting apparatus according to a third embodiment of the
present invention which will be deséribéd later in more
15 detéil. As apparent from Fig. 4, the épparatus of the present
invention is remarkably reduced in the width (narrower by T
than the conventional apparatus). _
Also, the supplements for the components on the first
feeder table which are expected to be exhausted in a while may
20 preparatorily be picked up and held by a plurality of suction
nozzles mounted on the transfér unit, hence increasing the
productivity.
It is also possible to temporarily suspend the mounting
operation when a given component.supply unit has exhausted its
25 components until all the other components of other component
supply units of the first feeder table are mounted on the
board, when the transfer unit supplies supplementary
components for the exhausted component on the first feeder
table from the second feeder table for further mounting
30 operation thereof. This will also contribute to the increase
of the productivity. _ . _
An apparatus for mounting components according to the
present invention 1is characterized by a.first.feeder table
-mounted with a plurality of component supply units aligned in

parallel rows thereon in which a multiplicity oZ components



5 provided fromthe second feeder.table by the transfer unit to t he

conponent feeding position and nounted on the board. . Therefore, while
there | WORIB34483d of spaces for stand-by of the two fPpewaponoatiles in' t'he
direction of conveying the board, t he conponent nounting apparatus wl |
be mnimzed in the 10 space for insgallation and increase the
productivity. Fig. 4 Is a plan view show ng conparison between a

convenkignakored, CRRROBERLLMRURHLR0 taBAA BlingARidyaRIE! G4l 0N ¢ component
mounti ng apparatus according to a.third embodi'nent of the present

i nvent déneghien @ifl paeldedcriligomeateefi fAhepcompongsataisupplis uagfsr ent
from Fi a8 app tha pr e +hNVENtI | : rkably
reduceggfnéfﬁgmaﬁgphgggggﬁg%&%h%§ %BﬁigH%H§R Fhe%cg%$gﬁﬁfgﬁgﬁg§pparatus).
Al so, theponpptefertdinfioposhsiovipensrcondn fekdefri table loicagedr tabl e
whi ¢ cexpected. be. us [ ' i 1220 PR o¥: i1y be
Bl cledbon: Bage ey 4 pgcatsflRd Table; dnd WBLnEEUicn d BIGAITCY e, 1C

t r ansf epmpahenthenpplynvnédssi thetrkon alignedudni parpllel rows; Bt is al so

possi b .ar Ly .suspe ' h 0 ¢ ation_when a given
conpongg?Egﬁ%grggégiPgﬁééae§h§§§%g§?r9§QEl%sf@énﬁgﬁgé?éh nfﬁp all the other
conponennyeyfingt heppdenmpohenly compeonppky dmoms tbe rohmpbnest Seegdly t abl e

are no al e -transfer i pplies_suppl ementary
conpongﬁgggfgg %Eg Efﬁgggpggegggpgﬁégg:%ﬁ,gﬁs FP&gghﬁgngFe%lngtable from
t he 18epoadtiesdehenaliteifo(ufigedhdhatoantiemgain3groper affi ahet hereof. This

will a Lbute - LNGEL ' f- e.praod LVILY. .. An
appara%§§p§§EB%%u§®iﬁégcggggheﬁfgaggcgfaﬁggh%g P%gg %§58¥g§§ﬁf Pnvention is
char actmenntédgbnoaziier §orf cededviiagl the componeadswbyh sachlingalkictyi onf

componget . AUPBLpHALhS 3LLaIRY bBsicioR?6Al BhabIHy tHERCER L"wYlE) @
. and an X-Y table for positioning the board. The component
. 15 mounting apparatus when used with the above method of mounting
components will 6ffer the effects as described above.

The transfer unit may be'arranéed to be movable in the
direction of parallel’alignmeht of ﬁhe comporient supply units
on the second feeder table ihdependently of the first feeder

20 table, which will allow the first féeder table to be -
replenished while the tfansfer unit continues to supply the
components, thereby increasing the operating efficiency.

The transfer unit may have a plurality of suction
nozzles, whereby plurality of supplementary components for the

25 exhausted components will be picked up and held in advance of
the mounting action. -

The second feeder table is located lower than the first
feeder table by a distance equal to a difference between a
level of the suction nozzle(s) on the transfer unit picking up

30 components at the second feeder table and a level of the
suction nozzle(s) transferring the components to the mounting
nozzle. This permits the transfer unit to be simplified in
construction. | '

'The component supply units on the second supply table may

be arranged in the same order as that of the component supply
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4 are storgehye o irst feeder table being novable in a digegipodores
paral |l el alignnent of the conmponent supply units for providing ’
predet er mi ned conponents to a predeterm ned conponent feeding position; a
second feeder table located 5 behind.the firdt feeder table and nounted
wth a plurality of conmponent supply units thereon aligned in, parallel

rows; a tramsifte afithehfArrf £etder orlbor| Ehepeby ekatil hgahitg the

conveying suppl [ g CTRNENE$ proRalBesOTPONENE Supply  units on the
second feeder table to the conponent feeding 10 position when it is judged

that 'a certain group of the conponents on the first feeder table has been

exhaust ed; a prYPRMREIERTWEZOE P DRAFENGYENY the conponents by sucking
action at J%e conponent feedi ng position and placing themon a board,

and an X-Y % abl e fB¥gpokii$ oni Fehemat boaper sgpet tveporet of 5aRpdRPARatus
apparatus wh SESlave t ; S ugL i n& OPPOeRs s |
of fer the ef]iafebc S as%d{e%%rél%eegpg%lgj\?g% ' Rénjgrﬁegéér:gﬁg%%ﬁ gﬁl‘? ﬁaysgne
arranged to bemboadment iof ttke preserti baventpanal lel alignment of the

conponent supply i 1S f | pgadgnt A
first feeder 20 tzﬁ%ﬁ %/\/n%:]hé vh\f?t?&g??gc\iv ?ﬁg%?ég?bge{égg‘? ?gb 12 %%pgga{:tig
repl eni shed wiet enovrtingrelestyonic coprponestsoacappiiinghto acanapgondnt s,

t her eby i ngt easi ngs OpEr At i L Li e The transfer unit may
have a pIu?%]%ﬁ%ggg*gﬁ%t$%n@ﬁé2%5?%%%? §ﬁ2¥g §°Bfurality of suppl enmentary
conponents for theFPd. eXhbsisa esickempbhenpsrspett beepvikedofipanndppakdtig

advance of = §lie JOUNING &fLiPPonic compdiEnEeRBEoLEEHS  chab! Enksal OCal ed

| ower than the
embodiment of the present invention;

Fig. 4 is a plan view showing comparison of the space for
15 installation between the aﬁparatus for mounting electronic
components of the third embodiment of the present invention
and a conventional electronic component mounting apparatus;
and _
Fig. 5 is a schematic plan view of.a conventional

20 apparatus for mounting electronic components.

BEST MODES FOR CARRYING OUT THE INVENTION
First Embodiment _
A first embodiment of the present invention will be
25 described referring to Fig. 1. Shown in'Fig. 1 are a
component feeding device 1, a rotary head 2 for picking up
components by sucking action at a predetermined compbnent
feeding position in the component feeding device 1 and
mounting them on a board 5, nozzles 3 mounted to the rotary
30 head 2, and an X-Y table 4 for positioning the board 5.

The component feeding device 1 comprises a first feeder
table 7 having a plurality of component supply units 6 in
which a large number of different components are stored and
arranged in parallel rows, the table 7 being movable in a

direction of parallel arrangement for carrying the components



feeder table by a distance equal to a difference between a | evel of the
suction nozzle(s) on the transfer unit picking up 30 conponents at the
second W&x¥é&44€2abl e and a |l evel of the suction nozzIe(QtTﬂPﬁmmmﬁwrlng t'he
conponents to the nounting nozzle. This permts the transfer unit to be
sinplified in constructi on. . Bhe component supply units on the
second supply tabl e may be arranged in the sane order as that of the

conpongly +HEP Rl t PRAHSHEA ¢4
PCT/ 1pey; GGy cnponen ¢ Bt¥ition, a secon feeder tabie 8 first

f eeder hagiing, & tpdrgipyl iftaciaf mmmgﬂemte supgoiit rastitench |Mn1méyc€pi ocedur es.
ORI EF AR THON QUGS apte T ind o S ATy ive view

of an appar at us mount 1 n ect I‘OI’]I c-.conp onent S aCCOI’dI ng‘slf a first
enbodi entonsf stilge orfeddret fmsé:ntﬂe@der table F’ﬁ for pisckimrhmmt i ¢

per spe fggg e s
acco?d|Qstr'i‘|é)\f:'tqoe\{t‘Izg‘?]\sl?'lé’%f n%% e%%%iu%r?tﬂ (C)th t he 5r eser?ét esq}rfg\}ﬂr}% ﬁjorf]lw% d .3
is a sdhenmeiconse fepsier tabliee W @‘ndslmamzparrm ushem ftoy trhoaumtdmpmpredrect ron| c
conpon%% %.% r Qg_tpvﬁltpl nt of the ALesent i nve t|on

Fig. 4 Y %I %o \}'l ew shov?n ngltcolr?p:’ rf[mtf afthe spa I?ooreritbs Y a{ﬁ ation
betmeeﬁluhe deeaeat tabiler Tmhaviel lpesl autr anitc. conponents of the third
embodi ment %f EQQSp %%@aime en@ﬂg]flrst and the second feeder

10 tables 7, 8 are identical in allgnment of the component supply
units 6 so that replenishment of componehts into the component
supply units 6 can be facilitated by referring to the other
group of the component supply units 6. 'Also, this permits the

use of input data for NC operation hence increasing the

15 eff1c1ency and rellablllty of a preparatory procedure.

The transfer unit 9 comprlses a carriage 10 arranged
movable between a component pick-up p051t10n of each component
supply unit 6 of the second feeder table 8 and the component
feedihg position in the component feeding device 1, a suction

20 nozzle 11 mounted to the carriage 10 for pivotal movement
through 180 degrees about the horizontal axis, and a lifting
means 12 located beneath the'component'feeding position for
receiving components from the suction nozzle 11 and lifting
them up to the component feeding position at a predetermined

25 height. '

The suction nozzle 11 of the transfer unit 9 is designed
so that when it turns upward, its level is equal to the height
of the component pick-up-position of the component supply
units 6 on the first feeder table'7, thus allowing the nozzles

30 3 of the rotary head 2 to similarly receive the components.

On the other hand, the height'of the component pick-up
position of the'compoﬁent supply units 6 on the second feeder
table 8 is set equal to the level of the suction nozzle 11 of
the transfer unit 9 at its downward facing state to pick up

the components from the component supply units 6 on the second



and a conventi onals electronic”conponéht'hﬁunfing appar at us; and

Fig. 5 is-a sefig9msdsgz Pl an vi ew of a-conventional 20 apparatus pef/rmegissng
el ectroni c conponents. BEST MODES. FOR CARRYI NG QUT THE | NVENTI ON*

Fi rst Enbodi nent A first embodi nent the present invention will be
25 described referring to Fig. 1. Shown-in Fig. 1 are a conponent feeding

device 1, ar 2 or I ckin C 0 Y. |ng action at
a predetermlégfég%nﬁéﬁhl nﬁegﬁggtf%ﬁggﬁ € i%oﬁpbﬁe UPeadFAg® dd
device 1 and jower by ng ahsm:e@eaﬂbmrﬂhé hépgit eshdn nehet élrso fbedeat ary

30 head 2, and XEY table 4 for positioning the board 5. "The
conpdnent f eeht 62% vice 1 conprises a first feeder table 7 having a

plurality of CO”DOHE@toﬁéﬁﬁibenbfStﬁelBompwﬁeﬁh ﬁohﬂtgﬁgnaﬁb&taﬁﬁs of the
di fferent co onents ar stored arrf%?ed in 8ara||e| 0

|
7 bei'ng novabt k3t embodiment i Wi %fb%a?éP nedr an Eﬁ%n@erFe%gPPﬁlﬂﬁ FE ©

conmponents  componeND pgf¢benits 6 on the first feeder table 7 loaded
PCT/ JP97/ 00783 e conponent

feeding posi tYbH) AN eIEAUP | REIEPTPARFRL B 15h5§?ﬂ§f§rﬁP9rEPl 930F°@BHB8H§nt
supply units &@@ﬂn&?s@éfﬂlonbeﬂh@dnéﬂﬁlésr§toﬁeﬁﬁérrb@Qi:? Kead@Ng Bick u

transfer unit 9 fixe to one side of the -first feeder table 7 for'plck
up components by sucking actlon from the component supply unit 6
10 at the _component feeding p031t10n The rotary head 2 is then
turned for placing down the components held by the nozzles 3
on the board 5 positioned by the X-Y table 4. By repeating
this procedure, the board 5 is loaded with a predetermined set
of different components. |
15 When it is detected that the components of the component
supply unit 6 on the first feeder table 7 are run out, the
first feeder table 7 is moved aside and the transfer unit 9 is
positioned to the corresponding component supply unit.G on the
second feeder table 8 loaded with the same compdnents. - When
20 the suction nozzle 11 picks up the component, the carriage 10
is moved forward. The first feeder table 7 is at the samé
time moved back to bring the suctidn nozzle 11 to locate at
the component feeding position.
1f the compohent held by the suction nozzle 11 is
25 identical in the shape of both the ffont and back sides, the
nozzle 11 is turned 180 degrees and the component is
transferred to the nozzle 3 of the rotary head 2. When the
component is different in the front and back sides, it is
transferred from the suction nozzle 11 to the lifting means
30 12. Then the carriage 10 is retracted so that the lifting
means 12 can lift up to transfer the component to the nozzle 3
of the rotary head 2 which picks up the component for mounting
on the board 5. _ .
According to the first embodiment, the second feeder
table 8 is located behind the first feeder table 7 which



5 suppl enentary conponents fromthe conponent supply units 6 of t he
second feeder table 8 and carrying themto the conponent f eedi ng p05|t|on
when it W@9734deed t hat the conponents on the first feedweT/arsnbessy have '
been run out. In this enbodinent, the first and the second feeder 10
tables 7, 8 are identical in alignnmentgof the conponent supply units 6 so
t hat repl eni shnent of conponents into the conponent supply units 6 can be

facilitaged; by £ﬁEeEEbR9fE9 hh@toPh%Br 9% ﬁ%&e?%lh%cc%ﬁ ARaRk EQBR'Y-UnitS

6. Also, this permts the . use.o ata r atlon ence
|ncreasthg seeond Eeefderchahlgnd tel it BlKpﬁyrwfhaaﬁrBpariboﬁyaéﬂowédure.

The traeﬁéeeomabﬁegtcaanﬁt§ﬁ§ sggg&ak%getaob@rhagggqed THYRREE betveen a

conponent pick-up position o onent su of the second
f eeder @abeetBomndft genvepbaethe bbé@éﬁné pbsdﬁlGﬂspnndhegcqanhéyt

feedlagtgeyh&ec&nsam HEbhoefsgoggaaEﬁtél He %%egoheraﬁﬁtgﬁprksgehéo for

pi vot al novenent roug grees ébou the horizon axis, and a
I|ft|ngefthaﬁBCXZOfotb?eﬁrbdnéauhnthe conponent feedi ng position for

recel ving coppoEnLSsLIATL! bE SUCLLAIcqEE! epdt ARGl LIHLOG cutlEm UP Lo

t he conponent feeding position at a etern1ne The
suct i ongnoup| ef 1thef componentsf en mhetfgrss deedgnedableo?thas bken it

Loul'ti coufelsrblioahvehins £URL hBuhRBADCLA moufl shESopoRRRET P! ok~ UP

position ohent su 6 “on table 7,
t hus 1&| goonpg oﬁecqmpgheatsoos othBMecpmpanynheadpﬁlyouannsl5rhy receive

the compgnentieq ofbsihe eLier Jbende Lhe HRLGNLLAL LhgosauRguent bl ck-up

position 0 nponent ~supp € secon table 8 is
set equekcledihg tbeebonsumbd gmoupoaraopiheealonfthetbeatdaﬁsfeheunlt 9 at

its do r a [ t.he_conponent:s_from,t he conponent
supplymﬁﬁgtgués gsséggnghg ghhgﬂsted Sroup are suppiled and
placed by the action of the second feeder table 8 and the

15 transfer unit 9.

Second Embodimenf'

A second embodiment of the present 1nventlon will be

described referrlng to ‘Fig. 2. Descriptions of like devices
20 denoted by like numerals as explalned in the first embodiment

with Fig. 1 will be omitted and only the differences will be

explained. : o '

As shown in Fig. 2, the transfer unit 9 is mounted on a
transfer table 13 which is driven by a hollow motor for

25 movement sepaiately of the first feeder table 7.

The operetion of meunting ebmpenents in this embodiment
will be described.  While'the components are being supplied
from the first feeder table 7, the transfer unit 9 on the
transfer table 13 stays at pne end of the apparatus not to

30 disturb the feeding movement of the first feeder table 7.
When a particular group of the compbnents on the first feeder
 table 7 has been run out, the first feeder table 7 is moved
aside at the other end of the apparatus'with respect to the
transfer table 13. Simultaneously, the transfer table 13

moves in and allows the transfer ﬁnit'9 to advance tc the
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7 f eeder tw@_ﬁ;&‘z The second feeﬁer table 8 is thus |ocat e%TIW78py
a distance Hin the height than the first feeder table 7. The

operation of the conponent nounting apparatgs of the 5 first enbodi nent
wi |l be explained. Wien desiired one of the conponent supply units 6 on
the first feeder table 7 | oaded wi th one graqup of conponents

| S
transferred COTEREPEBAPBDACROMPONERY SYPPAYi LiNdh, & 19 _;;.rYS?zIs@sc‘??‘%nf??%er

rotary head 2apiek guihe réORRENENLS1RMHHEKiIfRE afld @XHAFUVB G AP BENt
supply unit 6 10 at the conponent feeding position. The rotary head 2 is
then " tur ne§OMEPNENLEI 7§ &bRn fikstcSppsieanitabi® d Bra &t 1 esTi®  on

the board 5 _@%’Fﬂ%&@%@sbxrteh%héanti%htLe@s 4p Bhd ¥39aldfilrred Iy tHOGRM Y fage
the board 5 is [oaded with a predeternlneg set of different conponents.

15 ° Whed 0 of gbectraasirzt WAE Sokfotds SHPARRt fRSSHAR POsMHAYY

unit 6 on thehfiilestnteedansiral! @ablar a3 U3 aidved or diilgrmditedar dbl e 7
is noved aside and the transfer unit 9 is positioned to the correspondi ng
conponent suSemponsnt §egdinge Posdsdend theddansiay dhe |GRRANSAESH thehane

component s W23 she S 98ta42 bl isHhS iihrithE YU hod £ .

carriage 10 IS noved forwar Irst feeder tab s at the sane
ti me noved back tdnbitheg seisensyembodiment].e the tfd usdcdieedar takhke corasuhent

feedin |t ke ent I td 11 is
g POR! @Mt ransfer ktha 1%03%00}1% Qheh%ar%émbfaezi%s@};sg, %@%@d

25 identical 1 n the shape o the front ' the nozzle 11
i s turned 18Gepadedeld Yaddomeashnedhen. | Shis pamiidrs ddea Lirat nbeeder 3 of

the rotary heagiz e de'¢ep1eHIRNR wilth Erd YdtiHordhdd S {100t i QG

sides, it is
feeder table 8 is feeding their supplements with the help of

the transfer unit 9 of the transfer table 13, thus giving no
. 15 interruption of feeding action and increasing'the efficiency
of production.

Third Embodiment _ _
A third embodiment of the present invention will be
20 described referring to Fig. 3. Descriptions of like devices
denoted by like numerals as explained in the second embodiment
with Fig. 2 will be omitted and only the differences will be
explained. _ _ : | _ _
Referring to Fig. 3, a ndzzle head 14 is mounted to the
25 carriage 10 on the transfer unit 9 for rotation about itS
horizontal axis. A plurality of suction nozzles 15 are
mounted to the circumference of the nozzle head 14.
The operation of the component mounting apparatus
according to this embodiment will be explained. When a
30 specific group of the components has been exhausted and a
plurality of that component are required to bé supplied,'or
when several different groups of the components are
concurrently exhausted on the first féeder table 7,_the.nozzle
head 14 picks up the supplements on the second feeder table 8.

by rotating and changing the suction nozzles 15. A plurality



transferred fromthe suction nozzle 11 to the lifting nmeans 30 12. Then the
carrlage 10 is retracted so that the lifting means 12 can lift up to
transf erWP#@3M§ponent to the nozzle 3  of the rotary hepcraesmopmd pi cks’
up the conponent for nmounting -on the board 5. According to theh
first enbodi nent, the second feeder jigable 8 is |ocated behind the first
feeder table 7 mhlch WO 97/ 34462

PCT/ JP9d£ OPH&83 1 t £ by O 3 Ar transfer
oni 5 Lor 1 anyereneqtacy, compenepts, axe, phexebyitpRERL b ghAsy [31YIS

rotary %@%dtQa"qﬁ$§r%¢IBMs et farsdapendft tavthei agmpppentt isedibnpe
narro“ﬁﬂoéﬂti@@ whﬂléeﬁﬁéOBrQBS?QPV€¥bﬂg i?eh90§£d§hé uhy LetiﬁéPBBQ%Qg

quickly 5 to the consunption of conponents ence contri
ef fi ci efRy2 cfesheedrpesttion. The HOZZlEShgedslﬁlbrooghb tontheuct t hat

when A Eehdoieh @l feed A &pp8§1££8n09§peﬂgﬂt?%981628 Eéréé?ﬁgf%g{ éable 7 has

been exhausted and farll e nountrng o ® gr oups
of conﬁﬁﬁ&%@ﬂQﬁFQ%Ykﬁo%Bﬂﬁeﬂeﬁtfsgmpiysuﬂu¢316n|Bozzb@ﬂtlﬁued theil a ful

on the Kooy ¥\ L TRAPEEs Theal 1F M Bl elie MESK Bl G 0eR: 208 Suppi e
and [ﬂhﬁxﬁpﬁﬁdtﬁe action of the second feeder table 8 and the 15 transfer
unit 9. ~ This embodlment permits a plurality of supplements to be

10 picked up and fed in a sequence by the'nozzle head 14 hence
minimizing the loss of movement of the transfer unit 9 and
increasing the eff1c1ency of production.

The component mounting apparatus of the third embodiment
may_perform another feeding pfOcedure which-is explained

15 below. Each component supply unit 6 oﬁ the first feederhtable~
7 is provided with remanent component detectors for monitoring
the remaining number of the components stored. When the _
components stored in the component supply unit 6 are reduced
to a predetermlned number, the remanent component detectors.

20 emit a detectlon signal and direct the transfer table 13 to
move and carry the nozzle head 14 of the transfer unit 9 to
the component pick-up position of the corresponding component
supply unit 6 on the second feeder table 2 where the
supplements'are stored, where the suction nozzles 15 pick up

25 desired supplementary components and wait in a stand-by mode.
The same action is'répeated in response to detection signals
from their respective detectors, until the suction nozzles 15
are'fully occupied with the supplements picked up from the
different component supply units 6 of the second feeder table

30 8. Meanwhile, when it is judged that the nozzles 3 of the
rotary heed 2 have no more components supplied thereto, the
carriage 10 on the transfer unit 9 and the transfer table 13
are actuated to move the nozzle head 14 to the component

feeding position so that the corresponding supplements can be



Second Enbodi nent . A second enbodi nent of the present invention will
be descri bs ing to Fig. 2.:: Descriptions of |ike devi

denoted by |i ghﬁé%g?als as explained in the first enbodi nent QQ%HI 'ﬂgﬁ?
will be omtted and only the differences wi]] be expl ai ned. As
shown in Fig. 2, the transfer unit 9 is mouhted on a transfer table 13
which is driven by a hollow notor for 25 novenent separately of the first

f eeder tabl etzansferredTise &hedst ir@FPECtHNENNIGE & pbrht'dis Fetgry head 2-

embodi nent gyl e %hggsEBLQQthm@Hé%é&hgﬁgonponenfs:are bei ng suppl i ed
fromthe first feeder table 7/, the transfer unit 9 on the transfer table
13 stays at one ef®isf ephedipeatabredicits Ghs0 apngumRt ke I RMRPMIVEeTent

of the first Jheedan labkee’ suct R b RAdd QW do BAUP W e KOTPOENt s on
the first feg gfgglfgglgﬁ% ﬁgg been run out, thé)%?rst‘gieder table 7 is

noved  asiSdsupplemensishdin @eyapice,hdeqsisamitnigniging ridtpenerating time of
transfer tablg_13. Il oSl g e ki Sodieme Y €5néd by h
all ows the trtzlr?sgerrangrﬁig#' %{13 gcsj\?(?r%:cté‘hte::o]&tr?]e%}5a e -%97?%4462 ¢ 'by'fbhe
PCT/ JP97/ 0078®d traveling to the component feedirgy posiiiaspcand ng

conponent supp It 6.af : f 8 where the
suppl enent s gg‘rc%%e%lefhgﬁlgt tg%?dr%gﬁép f oeieggfrgpdo%%ﬁ%s&on the first feeder
table 7 are stored. The suppl enments are then picked up and transferred by

L, 5% e AR ARy | 2 Lo, Lhe componept feeding posi i on
As set forth above, the method of mounting components
according to the present invention includes the steps of
supplying desired components from a first feeder table to a
component feeding position and placing them on a board, and
15 when it is judged that the desiied components on the first
feeder table have been exhausted, conveying their supplements
from a second feeder table to the_compbnent feeding position
and placing them on the board. Therefore, while there is no
need of spaces for stand-by of the two feeder tables in the
20 direction of conveying the board, the space reduifed for
installing the component mounting appatatus will be minimized
as shown in Fig. 4 and also, the productivity will be |
increased. N _
The supplements for the components on the first feeder
25 table which are expected to be run out in a while may
preparatorily be picked up and held by a plurality of suction
nozzles mounted on the transfer unit before the consumption,
hence increasing the productivity.
It is also possible that when'a particular group of the
30 components on the first feeder table has been exhausted and
fails to be mounted, .the remaining components are continuqusly
mounted until all of them are fully‘mounted on the board, when
the supplements for the exhausted group.are picked up from the
second feeder table by the transfer unit and mounted on the



conponent feeding position to transfer the conponents to the nozzl es 3 of
the rotary head 2 for nounting on the board 5. In the second

enbodi NBQ97/X8EB first feeder table 7 and 10 the transfer PCTIPRIE8IN t h t He
transfer unit 9 are noved separately fromeach other. This pernmts the
first feeder table 7 to be replenished with the conponents while the
second feeder table 8 is feeding their supplenents with the help of t he

ranst oot ol 111 805Letohebladd chNite 9LNEPga00 I8 LRECrTupti on of

f eedi ng on and increasing the e uctron. Third
Enbodi rereductivit. t hird enbodi nent of the present invention will be 20

g i bed : o O i . _ b
ke nuner ar 16 C8ofteft notnt HhI ADBRL AN, 00r LKE BEULER® infERRLSH, O
om ttedcemprbsey a hEidstf Eeederstable beingemplabhedin a dire®fienrofig to
Fig. 3, ; 4 | ' . L] : _ f
inti 5priPEd P bERindd | O (RORbEHeA oLy GRIGS MfedPofNebpe | LRNSLE!
nozzl essuppkying desited compomentscuofehencempéneme fieedivghead 14.

embod TRt TP bt SR EP R neec oheh bl S0t ERREFF; BonindRERE FREsErponent s
has Fgeﬁee&@ausabneand ‘tranpferainiy Hérthetetvimpgnand eomvepiingred to be
supplie

SUPP! ! Sl o ER, SEURE ol FLSA! SAGURSHE! L1 GOURRUSTSS B2
pi ck8o ugeddred sfpdenenalslents hehe ecompoiiestiefeédbhg Bosibyonowhenngtand
Changir%%tgﬁhgg&t{ggtngzgég iééla@‘ Lgﬁgj$£ythe'cbmponénts on the
first feeder table has been exhausted, a mounting nozzle for
receiving the components by'sucking action at the component
.feediﬁg positioh and placing them 6n a board, and an X-Y table
15 for positioning the board. The component mounting apparatus
when used with the above method of mounting components will
offer the same effects as prescribed. |
The transfer unit may be arranged movable in the
direction of the'parallel alignment of component supply units
20 on the.secdnd feeder table independently of the first feeder
table. This'provides the same advantages and allows the first
feeder table to be loaded with new components while the
transfer unit is feeding the supplements for the exhausted
components from the second feeder table, hence increasing the
25 operating efficiency. ' '
The transfer unit:may be provided with a plurality of
':3uction nozzlés, whereby several supplements for the exhausted
components will be picked up and held before or after the
mounting action and the productivity will be increased.
30 - The second feeder table is located lower than the first
feeder table by a distance equal to the difference between the
' level of the suction nozzle on the transfer unit picking up
the sﬁpplements and the level of the same transferring the
supplements to the mounting nozzle. This permits the transfer

unit to be simplified in construction.
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10 - of the Wb@p,bmnt ary corrponents are thereby picked up, Woeg/ipo7/00963°
transferred by the carriage 10 to the.conponent feeding position while
the transfer table 13 is at the sanme time myved to a desired position.
The nozzl e head 14 brought to the 5 conponéH% feeding position is then
revolved to transfer the supplenentary conponents fromits suction

nozzl es 15 to the ThengempesentopupReyr Yndity RBadhe |8ﬁc§@§u§m%rtable are’
pl acement on arrﬁhﬁeéoﬁﬁdtﬁe me oraeersagmmqltrr%rft tmr reo&@o%e%ﬂsaipﬁ
suppl ements to be i cked 'up and f in a sequence by the nozzl e hea 14
hencé  nini nRRLK§ Pﬁeth§s§1§ﬁtn§?§ﬁ‘§ﬁt tgblene hengestfacidditetdnghdhe

i ncreasing théoﬁ&ibﬁ'SHSY19§eHE8§905kBEedures The conponent nounting
apparatus of the third embodi ment may perforn1another f eedi ng procedure
which is expl ai nedA¢sopeingly . E&bR PERBEREnLNYEdSIipnudist appdd calld ef itiosa
feeder table oy}, d e e ors for
nonitoring tﬁgthng?nﬁhgggﬁﬁgé?ugf%?Eegkgéggﬁgﬂﬁg%l?bre Bpse ‘When t

conponents stored in the conponent supply unit 6 are reduced to a
predet er mi ned nunber, the remanent conponent detectors 20 emt a detection
signal and direct the transfer table 13 to nove and carry the nozzle head
14 of the transfer unit 9 to - the conponent pick-up position of the
correspondi;gg conponent supply unit 6 on the second feeder table 2 where
the supplenents are stored, where the suction nozzles 15 pick up 25
desired supplenentary conmponents and wait in a stand-by node. The sane
action is repeated in response to detection signals fromtheir respective
detectors, until the suction nozzles 15 are fully occupied with the

suppl enments picked up fromthe

15

20,

30



di fferent conponent supply units 6 of the second feeder table 30 8.
Meanwhi |l e, when it is judged that the nozzles 3 of the rotary head, 2 have
no nor eWOM3d468nt s supplied thereto, the carriage 10 oeCTilyesnooagsfer unit
9 and the transfer table 13 are actuated to nove the nozzle head 14 to

t he conponent feedi ng position so that the correspondi ng suppl enents can

be WD 97/ 34462 PCT/ JP97/ 00783
11 transferred to their respecti fipgzl es 3 of the rotary head 2 . for
further nounting operation. I'S enbodi ment predicts the consunption

of conpenenfsmethpd gIfl auntiags gomponends; Wwherein @ wioshpanenand hold the 5
suppl e - van ce.oni m zi e rat) Ll of; t he
o SR8, HSTGE RN R e AT IOy o

transfer unit S one “by ravel i ng
t o t hecemppoanht feeddnggdevdicei dd,) dmsdpickedr apsbyy a houelting ewee lef

prodyctihon, ;.1 | AL . APP L As . set, forth .ghaove,  the )
nmet h(yjd (g$ vr%ﬁﬁt gﬁg%?g%gnénbée %‘?ggﬁé‘#’%% &M ﬁebé%tar?:n 5)i r?\?%rﬁqﬁ gﬁ]e;dncl udes
t he st bpsaof X-Ystppllei rid)deshacdctenpardntin ftham:a thier storperdat t able to a
compon . eedj .nQasi,tio .nlaci.ng.them b o 5 when it is
judged??%gﬁgghgggéggrég)cgﬁgggégfg gngﬁkg%nggﬁgr %%%ggéﬁqﬁaiﬁglﬁgvg been
exhauspédratonyepifngompenensuspppiynuaits (160 mdd specedd ineepdaaltlall e to t he

compongpl,sf 8R4' 182888 LiR mu121H10' 26kPIRLRARY QRHLRAOFL elhEeT Ore:

10 feeder table (7) being movable in a direction of parallel
alignment of the component supply units (6); a second feeder
table (8) arranged behind the first feeder table (7) and
mounted with a plurality of component supply units (6)
disposed in parallel rows thereon; and a transfer unit (9) for

. 15 receiving a component from the component subply units (6)
disposed on the second feeder table (8) and transferring the
component to the predetermined component feeding position,
whereby the first feeder table (7) supplies the predetermined
components to the component feeding position for placement on

20 the board (5) and the transfer unit (9) continuously supplies
desired components from the second feeder table (8) to the
predetermined component feeding position when it is judged
that a certain component supply unit (6) of the first feeder
table (7) has exhausted the components to supply.

25 2. A method of mounting components accordihg to claim 1,
wherein components which are predicted to soon run out at the
first feeder table (7) are preliminarily and successively
picked up by a plurality of suction nozzles (15) provided on
the transfer unit (9).

30 3. A method of mounting components according to claim 1 or
2, wherein the mounting operation is temporarily suspended
when a certain component supply unit (6) of the first feeder
table (7) has exhausted its components until all the other
components of other component supply units (6) of the first

feeder table {(7) are mounted on the board (5), when the

TRy




need of spaces for stand-by of the two-feeder tables in the 20 direction of

conveyiﬂg-themeﬂﬁ“ the space required for ‘installing the qqﬁﬁ&@mﬁ?ﬂ
nount i ng apparatuégﬂ?ll be m nim zed . as shown in Fig. 4 and also, ‘the

productivity will be I ncr eased. ' The suppl enents for the
conponents on the first feeder 25 table whith are expected to be run out in
a while may preparatorily be picked up and held by a plurality of
suction nazansf emowamtidd B tshenlies fsupriksnrened 0y ecomroreMss nber okhe

hence i ncreagj r %gﬁ;ﬁiﬁ Y ' S8 Lpl ecg pagophen a
particul ar gr%c})‘:ltijl’({c?)5 utc# Petcﬁe -cﬂc‘?\rﬁp%nfernot% tor}\e t%éeé?rﬁs?é?%eﬁg?% a%l fe aso%,gen
exhaust ed andurthieai mound iy mpexrasdion he renmi ni ng conponents are

conti nuously t t.] ' pggq r u _the boay
when t he squ'pprg%r#g’%%eq%?éerx%%% e %r%%%é%n%c%%g&fé%m ?h‘g{&t
second f eederfeeaidre tapliehel 1)r amsfraredinditaral piowrs Bt wrnof heomponent $Mpply
97/ 34462

. . . 00, .
12 board. i v&ﬁ% an11§)necdon nrili)aur’t‘-’lel]t%l t'?l%wglagllr‘%g%%‘o Jﬁ?émh 2
producti vitymultiplichltey cofipompunerousitare stippeedy usheffihst pfesdat table

nvention - oopLass Sdidite (aPderalable; Bei 0P HpNabl e | qthoset Lone L

5 parallel conponent supp I'ts or uppl'yi ng
desi red conparmwpgcndrnt tdhupphyponere (@edfoy preposdingnpredeseeminédeder

table localed penidihe {4 Yread €88RInE L Sipdndhe "BL 5N Sl Phson; a
second feeder table (8) located behind the first feeder table
(7) and mounted with a plurality of component supply units (6)
thereon aligned in parallel rows; a transfer unit (9) having a
suction nozzle (11) for receiving and conveying supplementary

. IS components from the component supply units (6) on the second
feeder table (8) to the component feeding position when it is
judged that a certain group of the components on the first
feeder table (7) has been exhausted; a mounting nozzle (3) for
receiving the components by sucking action at the component

20 feeding position and placing them on a board (5); and an X-Y
table (4) for positioning the board (5).

5. An apparatus for mounting components according to claim
4, wherein the transfer unit (9) is arranged to be movable in
the direction of the parallel alignment of the component

25 supply units (6) on the second feeder table (8) independently
of the first feeder table (7). |
6. An apparatus for mounting components according to claim 4
or 5, wherein the transfer unit (9) has a plurality of suction
nozzles (15).

30 7. An apparatus for mounting components according to claim 4
or 5, wherein the second feeder table (8) is located lower
than the first feeder table (7) by a distance equal to a
difference between a level of the suction nozzle(s) (11,15) on

the transfer unit (9) picking up components at the second

* € L M 5 *



suppl enment ary conponents from conponent supply units on the 10 second
feeder table to the conponent feeding position when it is judged that, a
parti culV@9yd¥ed of the conponents on the first feeder RCEAIRI7HETS3 been
exhausted, a nounting nozzle for recei ving the conponents by sucking
action at the conponent f eedi ng- posiytg on and placing themon a board, and
an X-Y table 15 for positioning the board.. The conponent nounting
apparaty edq Wi t-he ye d.f..oounti onent il
offor tFeedsiotdp actar afld 401 BPRY o e " tHaTs B, TBHTROOR TR RET 5
arrangetiransyféteing the couporententof theempantlihgl nakezdendadt .of conponent
supply ainits, 20 e d 2r t e 1 Re f . t.h L[S

f eeder g'tab%é.agﬁﬁ%gg%gogg e@égﬁggégnggg 8§§ﬂ§§e§g§§%h§P§0&§ ?%é&?i?st

f eeder ¢mbbe whebeihotbledcompbnenty soppdpenhstehi(be¢ dbhethet sapshdr unit is

f eedi ng uppl eme ‘h usle on fro e_second
feede$ F%%?%? ﬁ%hgg ?%ir%géi%6g?ﬁ§Q§5§%ng3t§§8 eP??%Feﬁgthgg of %gﬁe

t ransf ecompohemtysbpppyountied Wb) hofi phar flirsy deedesuthbde 31zl es,

wher eby several supplenents for the exhausted conponents w Il be picked
up and held before or after the mounting action and the productivity wl|l
be increased. 30 The second feeder table is | ocated: lower than the
first feeder table by a distance equal to the difference between the

| evel of the suction nozzle on the transfer unit picking up t he
supph@enents and the |l evel of the sanme transferring the suppl ements to the
nmounting nozzle. This permts the transfer - unit to be sinplified in
const ructi on. WO 97/ 34462

PCT/ JP97/ 00783 '
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13 The conponent supply units on the second supply table are

arranged in t 6 R

first feeder table, ﬁence facilitating the control and inventory
pr ocedur es. 5 Accordingly, the present invention is applicable to a
met hod or an apparatus for nounting conpongnyss 10 15

20

order as that of the conponent supply paIyPe7/00hs3 he -



25 30 WD 97/ 34462

PCT/ JP97/ 00783 14 .
CLAI M5 WO /34462 et hod of nounting conponents wherein a E6KIBAGTS3
supplied to a predeterm ned conponent feeding position by a conponent
feeding device (1) is picked up by a rm}mti ng nozzl e 5 (3) with suctional
force and nounted on a board (5) posi%ion%d by an X-Y table (4),
characterized in that: the conponent feeding device (1) conprises a
first feeder table (7) having a plurality of conmponent supply units (6)
di sposed in parallel rows and | oaded with nultiple conponents thereon,
.the first 10 feeder table (7) being novable in a direction of parall el

al i gnnent 01;(.'[ gelgor_rpogent supply units (6); a second feeder table (8)
arranged behin e first feeder table (7) and




mounted with a plurality of cOnponen{*sUpply_units_(6) di sposed in
par al:l el Fowgghgﬁ%ggg; and a transfer unit (9) for 15 recei Vi ngcaeonigensent
fromthe conp pply units (6) . di sposed on the second feeder table

(8) and transferring the conponent to the predetermn ned conponent
feedi ng position, whereby the first fegderstable (7) supplies the
pr edet er m ned conponents.to the conponent feeding position for

pl acenent on 20 the board (5) and the transfer unit (9) continuously
suppl i es desired conmponent.s fromthe second feéder table (8) to the
predet erm ned conponent feeding position when it is judged that a
certain conponent supply unit (6) of the first feeder table (7) has

exhausted the conponents to supply. 25 2. A nmethod of nobunting conponents
according to clain;g,n whefei n conponents which are predicted to soon
run out at the fi4s£rf%e r table (7) are prelimnarily and

successively pi cked up by a plurality of suction nozzles (15) provided
on the transfer unit (9). 30 3. A nethod of nounting conponents
according to claim1 or .2, whergin the nounting operation is

tenporarily suspended

{ a certain cggponent supply unit (6) of the

first feeder table (7 exhagysted | conponents until all the other
conponents of other conpongnt fsuppl unis/rs] .‘m first f eeder
table (7) are nmounted on e\boar@l (5}, enise WO 97/ 34462

PCT/ JP97/ 00783 N\ ANF 2 transfer unit (9)

. S Jw>TPiied t fromthe
N | e tled @pnponen
= ZA 3‘[&, 15

7 aur O

supplies supplenentary cnpgone
second feeder table (8) florf -
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further nounting operation. 4. An apparatus for nounting conponents
conprising: a first 5 feeder table (7) mounted with a plurality of
conponeniWQ B2 units (6) aligned in parallel rows th&EGESPVMOMAi ch a
multiplicity of conponents are Stored the first feeder table (7) being
novable in a direction of parallel hgz nt of the conponent supply
units (6) for providing predeterm ned 0°conponents to a predeterm ned
conponent feeding position; a second feeder table (8) |ocated behind
the first feeder table (7) and nmounted with a plurality of conponent
supply units (6) thereon aligned in parallel rows; a transfer unit (9)
havi ng a suction nozzle (11) for receiving and conveyi ng suppl enentary
15 conponents fromthe conponent supply units (6) on the second f eeder
table (8) to the conponent feeding position when it is j udged that a
certain group of the conponents on the first feeder table (7) has been
exhaust ed; a nounting no dﬁ recei ving the conponents by
sucking action at the coﬁ% '2 feeding position and placing themon a
board (5); and an X-Y table (4) for positioning the board (5). - 5.

An apparatus for nounting conponents according to claim 4, wherein the
transfer unit (9) is arranged to be novable in % t he directlon of the
paral |l el alignnent of the component 25 ppl its (6) on the second
feeder table (8) independently of th L i $T fé%der table (7). 6.

An apparatus for nounting conponents accgk ,z:;rh|n14 or 5, wherein
the transfer unit (9) has a plurality off&% (8 nozzles (15). 30 7.
An apparatus for nounting conmponents accldrdi g th Elai m 4 or 5, wherein
the second feeder table (8). is |ocated |jgwer : ??n the first feeder

table (7) by a distance equal to a i)f f erygree~bgdt ween a | evel of the
suction nozzle(s) (11,15) on the transf eAERFRMt™|9) picking up
conponents at the second - B

p
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16 - feeder and a level of the suction nozzle(s) ( 11péP¥por00783
transferring tkﬂlgb@#r?%)onents to the mounting nozzle (3). 8. An appar at us
for nounting conponents according to claim4 or 5, wherein the conmponent
supply units (6) on the second 5 feeder tablg §8) are arranged in the sane
order as that of the conponent supply units (6) of the first feeder table
(7). 10 15 :
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{57) Abstract

A component feeding device (1) comprises a first feeder table (7) provided with a plurality of component supply units (6) aligned i
paraliel rows thereon, and arranged for movement in a direction of the paraliel alignment, a second feeder table (8) provided with a pluralit
of component supply units (6) aligned in parallel rows thereon, and located behind the first feeder table (7), and a transfer unit (9) fo
receiving and conveying supplementary components from the component supply units (6) on the second feeder table (8) to a predetermine

| component feeding position. When a certain group of the components on the first feeder table (7) has been exhausted, their new supplic

are picked up from the second feeder table (8) by the transfer unit (9), conveyed to the component feeding position, and placed on a boar

(5), thereby eliminating necessity for providing waiting spaces for
productivity with a compact arrangement,

feeder tables (7, 8) in a flow direction of boards (5) and increasiny




