;" H#HPUR e3e0C0667<\ =, B6BTC?" r COVPONENT FEED UNI T, COVPONENT FEED DEVI CE,
COVPONENT FEED METHOD AND COVPONENT MOUNTI NG APPARATUS 5 Technical Field

The present invention relates to a conponent feed unit an eed
devi ce and nethod and a conponent nounting apparatus for mmmmmmmummn@ di ng
a plurality of 10 conponents by neans ofla belt-shaped conponent

menber in which a plurality of conponents are continuousl.y sto 3" at

regul ar intervals during conponent nounting for nounting t
conponents onto a board. 15 Background Art The conventlon ﬂmmﬂﬁ@w& feed
device for use in the above ki nd ofpps@RIEEIYN Nount i ng, or e,
nmounti ng el ectroni c conponents as the conponents has the foIIdﬁWW@

construction. That is, the construction includes 20 a feed rotor that has
feed claws to be engaged with feed perforations of the conponent-feeding

menber on iéfo%/lﬁéﬁﬁT ERNER o, Sn%M%ﬁEMTt@E@DprD%%‘irC'Ebe@o@fﬁdﬁtmo Fged the

bel t - shape conponent eeding e I'n which conponent st orage sections

Tt het engEreb a1 S R Bs U breacr bed pit Ghes and
a ratq@et mechani sm section that is a rotary driving device for
Technical Field
The present invention relates to a component feed
unit and component feed device and method and a component
mounting apparatus for mountably feeding a plurality of
10 components by means of a belt-shaped component-feeding
member in which a plurality of components are continuously
stored at regular intervals during component mounting for

mounting the.plurality of components onto a board.

15 Background Art
The conventional component feed device for use in
the above kind of component mounting, or, for example, in
mounting electronic components as the components has the
following construction. That is, the construction includes
20 a feed rotor that has feed claws to be engaged with feed
perforations of the component-feeding member on its outer
peripheral surface with a prescribed pitch to feed the
belt-shaped component-feeding member in which component
storage sections storing the electronic components and the

25 feed perforations are provided in the lengthwise direction



rotating this feed rotor. That is, the construction includes the feed cl aws
provided with a prescribed pitch on 5 the outer periphery of the feed
rotor, and these feed claws are successively engaged with the feed
perforations of the conponent-feeding menber by rotationally driving the
feed rotor, intermttently feeding the cé@nponent-feeding nenber with a
prescribed pitch. 10 Then, if the conponent storage section of the
conponent - f eedi ng nmenber is positioned in a conmponent pickup position in a
prescribed position, then a suction nozzle of the conmponent nounting
appar at us eguilppedhei t heshecttionpornemnes ¢etdedevpecippsksang tdhe ehechebnic
conponent 15 stored in the conponent storage section positioned in the
conponent pmedkhtsnpasi tdert iand phent sishea el wetamni dréodpanedevanto foboard.
However, according to the construction of the conventional conponent feed

devi ce, thefetafen@XishifNg 2ddvakidloran i NThae | NYeXi fige acesh aEYuotibhe
feed claws of the feed rotor, i.e., variation in the formation pitch of the

feed claws jif-ihgesOtRé| 8L A RSP OOy Ohedhpitnesd $. 4 BSedRbiLES on
variation in the center of rotation due to eccentricity or the |ike of the

mountifg pogid °6§u€£%;;9§¥§;[§’?]%§fdof Of & n:‘é‘%%@ FEEPECad @ t%eIEQé afégga%%g&gve

shaft and so at chet ani sm secti on, .e., displacenent

bet th ; i he.rqt at.i I i it d th t
of rotati ot PREcRee iRl B Rhe A e S R [P
t he above-nentioned, 5_.st

te. there occurs variati in.the a nt of feed
during ¢ he THURTHFL T eReePedsl, "SRASEREG BREAF U ShY alErtnPObettiechtho
conponent storage section that. shquld.be | qcated in the conponent pjckup
T ion a1 He, cSREGHBAE Lotk BESiRor har R ST G ohaloFs o
problemthat, 10 in particular, mnute electronic conponents cannot stably
be pi cked Lﬁgth a prescribed pitch.

10 Then, if the component storage section of the
component-feeding member is positioned in a component
pickup position in a prescribed position, then a suction
nozzle of the component mounting apparatus equipped with
the component feed device picks up the electronic component

15 stored in the component storage section positioned in the
component pickup position and mounts the electronic
component onto a board.

However, according to the construction of the
conventional component feed device, there are existing

20 variation in the indexing accuracy of the feed claws of the
feed rotor, i.e., variation in the formation pitch of the
feed claws in the rotational direction of the feed rotor as
well as variation in the center of rotation due to
eccentricity or the like of the mounting portion of the

25 feed rotor with respect to a rotational drive shaft and so



For explanation by a concrete exanple, if, for exanple, the indexing
accuracy of each feed claw when the feed rotor is rotated by one turn is
confirmed, then the 15 accuracy becones about 20 Vim Although the
abovenenti oned accuracy can be inproved by inproving the processing quality
of the feed rotor, it can be said that tRBe accuracy is approximtely at the
utnost limt taking the realistic production cost of the conponent nounting
20 apparatus into consideration. Currently, in the field of electronic
conponent nounting, there is a growing trend toward mnim zing chip
tonponent s @as elfecth®niratobhrponeatiaahdmnaygaiiong t heespacdhgp bicément
nmounti ng of the conponents on a board. In 25 accordance with this, there is
a grow ng destewskd otha cedtdighef aoturdey Wi hthegardtheibhelf egeling
accuracy of the conponent-feeding nenber of the conponent feed device. For
exanpl e, i nsidier Case wherem HM0Zf sitgea ehbp sormmneded SrPteked Up e bei ng
sucked and held fromthe conponent feed 5 device by a suction nozzle, the

chi p COWO%ﬁth%é&%éi ARehy thidh gehangg of Lot ah&Y ghet P APOUL
50 ~mwith respect to the suction nozzle. Wth regard to the required

accuracy as ri b h [ nt, _si t i ng
10 apggratdgggﬁﬁ’tﬁ@g%%ﬁ%%ﬁ%ﬁ% §8ggggg§?cgncEggeﬁbp§%%h§)(1;Q%§h%ggﬂg%ction
positionin of , about a nechani cal vari of about 20

accura ~.,m %é) tio
Pvat the TTE of BRErBHEEron nbzzfie am 3) o8, t GRS ar f bEH DRCTFEAbout
10 ~m ascribed to a nounting base for_nounting the conponent fee 13?device
on the comEitShouts nd TR ks SHEESTH MY Ahe Hitve. SERE Bode | onal
accuracy regquired for the conponent feed device iis not |arger than 17 ~m (
i . a . , 5EPcHbedsinptbergompppentoPIiGHUP PRSHEAPD. AlshevRS , CABPYRARY i bed
above, there is a problemthat it is realistically 20 difficult to produce
a feed rot ?1QRIR P I es TheS apovec@ent binetead uiracy . PreRbHi Bepty, t he
obj ect of the present invention is to solve the aforementioned probl ens and
provide a cbrppashichéad, uminutconpbeehroftedcdupboentsompomeit $eakly
be picked up.
For explanation by a concrete example, if, for
example, the indexing accuracy of each feed claw when the
feed rotor is rotated by one turn is confirmed, then the
15 accuracy becomes about 20 pum. Although the above-
mentioned accuracy can be improved by improving the
processing quality of the feed rotor, it can be said that
the accuracy is approximately at the utmost limit taking
the realistic production cost of the component mounting
20 apparatus into consideration.
Currently, in the field of electronic component
mounting, there is a growing trend toward minimizing chip
components as electronic components and narrowing the

spacing of the mounting of the components on a board. 1In

25 accordance with this, there 1is a growing demand for a



25 net hod and conponent nounting apparatus that is able to

5 carry out

hi gh-accuracy stable feed in nountably feeding a plurality of conponents by
means of a belt-shaped conponent-feeding menber in which a plurality of

conponents are continuously stored at regular intervals during 5 conponent

nmounting for nounting the plurality of cénponents onto a board and is
particularly able to cope with the feeding of mniaturized conponents.
Di sclosure O Invention 10 In acconplishing these and ot her aspect,

according to a first aspect of the present invention, there is provided a

conponent freiethamidcdwrappsiitOni-8gasd ot agehseddedNsg WG alcgl essaphy

store a plurality of electronic conponents in a belt-shaped

conponent - feadidi@iEraididy Fendh# he stonagsmsactians and deed poy

perforations are fornmed at regular intervals in a |lengthw se direction

thereof, i nangAEPONEAt tlﬂiec%e!)ov?liuéf@”aa%@éiﬁv‘ié‘gcﬁ}ﬂ?S;&%ng%%%? ffesg dbe

fed fromthe pdsitioned storage section, the unit conpr
rotor whic
or ¢

capabl e of "being e per

conponent - f i nber in.,i.ts rotational . direction by rotatin r
ceﬁe;?of r"ge‘éﬁ%gng?%a a SPStARY dPe A Hy dg\}?‘iececgbp rctﬁ)f“ﬁﬁnc?ﬁlgl I’Qgﬁgi %g

nVeyl ng

o A e R e T s

und its

the feed rotor, so that the, conponent-feedi ng nmenber i s conveyed; and a
control sed9UFICHEC It r ot Ri Ag TRBLSL PéndICtdr 9T AT afBaRt abPUtheS0eadn r ot or
by the rotary driving 5 device, the control section retains correctional

driving andUit? RSPt (R thit A4EHan &9244fy anount of the feed

With regard to the required accuracy as described

above, the equipment side of the component

mounting

10 apparatus and the component feed device currently has (1) a

head section positioning accuracy of about #3 um, (2) a

mechanical variation of about #20 um at the tip of the

suction nozzle and (3) positional variation of about #10 um

ascribed to a mounting base for mounting the component feed

15 device on the component mounting apparatus. According to

the above, the positional accuracy required

component feed device is not larger than £17 pm

for the

(i.e., 50

pm - 3 pum - 20 pym - 10 pum = 17 pm). However, as described

above, there is a problem that it is realistically

20 difficult to produce a feed rotor which satisfies the

above-mentioned accuracy.

Accordingly, the object of the present invention

is to solve the aforementioned problems and provide a

component feed unit, component feed device, component feed

25 method and component mounting apparatus that 1is able to

6



rotor fornmed based on displacenent anount data of a formation position of
the feed claws with respect to the 10 rotational direction or the center of
rotation of the feed rotor and controls the rotational driving anount of
the feed rotor based on the correctional driving anmount data so that the
conmponents are successively positioned i A the conponent pickup position. 15
According to a second aspect of the present invention, there is provided a
conponent feed unit as defined in the first aspect, wherein the

di spl acenent anpbunt data are data fornmed based on an actual rotationa
novenment pasidipnoet Ragh-atcthecyesdablanwgeed tilhe n2inteildty of@édthdg est i on
of the feed rotor and a position where each of the feed claws should be

positionedpmhenihe feed rnPordentd Lt abiyonaldandriyen by tiheltosnayed
driving device so that each of the conponents is positioned in the

conponent i rihdn dIOS £ &k n? e di Gt Do & 'I@réﬁpﬁﬁ' toof céMBoRELEENT
i nvention, there is provi&g% a conponent feed D%it as defined i% the first

aspect whgalféop EBﬁtﬁeggﬁeh Se%ttio(}'éacor@fiSQ\%'ﬁu@ago”i%%eilﬁf}ﬁ dr gyt Dy

I
amount dat mat 1 on section for formng the correctiona %ﬂlVlng anmount
data of the correcting o] i 1yi a of
each o$ thecérgﬁg%l%?%&émg tltrhi foe]%a rorﬁgfn%y{}?%e&r]\g%aa%{%r(?%i gg}aggb?ggg
capabl e of positionin ach ,of, t he_conmponent.s i he, conponent .pi.ck
posi ti on bdgd off t %‘9&% Spgplla%e%ﬁt%lgﬁgﬁﬁﬁyda%]%i,e aid T a Fethi ﬁlﬁ%nt
sectioni%n§é$%{ieva | y. retai ning. the disglacenent anount data, the

rot ati onal Y & R L THRPXXT Tt i onal driving anount data. 15

According to a fourth aspect of the present invention, there is provided a
conponent feed unit as defined in the first aspect, wherein the anount of
di spl acenent is_ an anount_ of displacenent of the actual formation position
with respediizeleasied PEnkevesian on of

10 In accomplishing these and other aspect,
according to a first aspect of the present invention, there
is provided a component feed unit for positioning storage
sections, which releasably store a plurality of electronic
components in a belt-shaped component-feeding member in

15 which the storage sections and feed perforations are formed
at regular intervals in a lengthwise direction thereocf, in
a component pickup position and allowing the components to
be fed from the positioned storage section, the wunit
comprising:

20 a feed rotor which has 1its outer periphery
provided with a plurality of feed claws capable of being
engaged with the feed perforations, for conveying the
component-feeding member in its rotational direction by
rotating around its center of rotation;

25 a rotary driving device for rotationally driving



20 each of the feed claws that should be forned on the outer periphery of
the feed rotor in correspondence with the regular formation intervals of
the feed perforations of the conponent-feeding nmenber. According to a fifth
aspect of the present 25 invention, there is provided a conponent feed unit
as 8 defined in the first aspect, wherein the control section is
operable to detect the rotational position of the feed rotor and controls
the rotational driving amount of the feed rotor by the rotary driving
device while carrying out 5 the detection. According to a sixth aspect of
the presentthaveidddnrotber esd S tr=avi dRd acapmEiaiirdeethgniderds rdef § ned
inthe fifth aspect, wherein the detection of the rotational position of
the feed rotefvése8aran@d out by an 10 encoder for directly detecting the
position in the rotational direction of the feed rotor. According to a

seventh aspect of the;presentol NVeaLi9dn thEFe EonProYidRg arsegpopsst feed
unit as defined in the fifth aspect, wherein the detection of the 15

rot ati onal i, f1on e e t WS ed,,0 y chLi.on. devi ce
i ncl udi ng aﬁPg{éjﬂggt al?%)utkr)le dge]?e%t}{eéc} g%g\t}i dﬁﬁgéforg?]h;%}?%ecf%rt%%f g%g@:ﬁ&
detectgon SS%%lQ@ for detecting a novenent position of the object to be

det ected by e rbtational driving of the feed rotor. 20 According to an

ei ghth aspect of the present inyention, there.,is provided a conponent feed
Unit as defined in tHEMY | ERCEShGEC kR didt AdEeh G TRE TORL CHANE Pl a
cross section fornmed into a roughly circular shape perpendicularly to a
radi al di r e®TPRt offatRe Heddh? ofStatinngdd AHe IEGhpIReHRL f ©ddi e nEs®Rr is
conveyed whil e maki ng 9 the roughly circul ar peripheral surfaces abut
agai nst i nnEPtPEri phERRE RAFedesobf EhePiaednprtf REPYBRs fekaedofn &
roughly circul ar shape at the conponent-feedi ng nenber. According to a

ni nt h aspecfornathenppeséhiod iafvehbeodeetharl@viss widli dedpractonpontme feed
unit as defined in the first aspect, wherein the rotary driving device has
a rothly drretagiomabrdivhechios oonméet edndierect ywatatim febdthet Heed or
directly rotationally driving the feed rotor. 10 According to a tenth
aspect of thetpresent cowerndlontHeheretasipnaVi dedvdneonpnoent feediiu@i t as
defined in the first aspect, wherein the feed rotor has a rotational
reference ppsédi potbR biSed bt tReakodire€EL bR @POviNg sABLAG! dsestion is
operable to correct the 15 rotational reference position in the rotational
direction besgd ahd heosPbh8aktisONakedrsyedds RN  GRIA + RGERY diiRg {Re an

el eventh aspect of the present invention, there i's provided a conmponent

feed devi cecRPpPRESE NGicidh Q48 £15Kt ai nment section renovably equi pped
wi th the conponent feed unit defined in any one of aspects the first

ot ai pent secti on Tor reTaTRly Ferpyabi Y "dsBRcts BECVLART bobalde Ut
y renovably
invention, there 1is provided a component feed unit as
defined in the first aspect, wherein +the displacement
amount data are data formed based on an actual rotational
movement position of each of the feed <claws in the
20 rotational direction of the feed rotor and a position where
each of the feed claws should be positioned, when the feed
rotor 1s rotationally driven by the rotary driving device
so that each of the components 1is positioned in the

component pickup position.

25 According to a third aspect of the present



25 retaining a conponent feed reel around which the conponent 10 feeding
menber is wound and stored; and a conveyance passage for conveying the
conponent feedi ng nmenber fed by being unwi nded fromthe conponent feed reel
retained by the reel retainnent portion feedably 5 to the conponent feed
unit. According to a twelfth aspect of the present invention, there is
provi ded a feed claw di spl acenent anmount neasurenent device conprising: a
retai nment base which rel easably retains the 10 conponent feed unit defined
in any one of aspects the first through the tenth; an inmaging device which

is fixed tarventriemgi nreeircbase fproeodédr iang campoige OfFekhe {®1tratdoHn
position of each of the feed claws with respect to the 15 center of

rotation orqdtimddPtahi enal gi rect hapeet, t Rarad reher dopttde retal ngd
conponent feed device; a displacenent amount data formation section for
formng di iy gy, anount data of the formation position of each of the
feed claws based on each of the i mges 20 captured by the inagi ng device;

and a data output secti %lflo&%@l Mtimvtir}l% foé[enggq‘gqe%: i%@ig%aﬁgg@%ta

data to the control section of the component” fe

thirt%§nth gg;‘%%n‘?5%*?%%%f%g”%hé“%ég¥g%¥£éﬁglt f?&iﬁé Jﬁé&gékggég of

conponent nount’i ng apparatus
the feed rotor by correcting the rotational driving amount
data of each of the feed claws of the feed rotor by the
rotary driving device capable of positioning each of the
components in the component pickup position based on the

10 displacement amount data; and

a data retainment section for retrievably
retaining the displacement amount data, the rotational
driving amount data and the correctional driving amount
data.

15 According to a fourth aspect of the present
invention, there 1s provided a component feed unit as
defined in the first aspect, wherein the amount of
displacement is an amount of displacement of the actual
formation position with respect to a reference position of

20 each of the feed claws that should be formed on the outer
periphery of the feed rotor in correspondence with the
regular formation intervals of the feed perforations of the
component-feeding member.

According to a fifth aspect of the present

25 invention, there 1is provided a component feed unit as



11 conprising: a conponent feed section renovably provided with a
plurality of the conponent feed units defined in any one of aspects the
first through the tenth arrayed in a line so 5 that the respective
conponent pickup positions are arrayed in a line; a head section which is
provided with a plurality of conponent h®l ding nenbers for rel easably

hol ding the conponents and are arrayed in a line along a direction in 10
whi ch t he component pickup positions are arranged, holds the conponents fed
fromone or the plurality of conponent pickup positions anong the plurality
of conponente fiinekud rpadid i sty speans ofheteel icartporentt dedl dieng: ienbies s and
nmounts the held one or the plurality of conponents in 15 nounting position
or positi orpedfapd boand; derdear dhol gbogt seahionpadi o ebgasthey teddls the
board; and a positioning device for carrying out positioning of the held

board and the gompeaetohAddliNgtABMRtSt iZhdheqae9wtingl asReintonoef @ach of
the conponent feed units corrects the anmpbunt of displacenent between the

conponent  QHeekUR SQH twnﬁhgais‘éaw hhevdhgplircamentyrameunts 14atia g sk

al l ows the conponents to be picked up fromthe plurality of conponent
pi ckup; posii0 tQ;étij_t}g}plurality of 25 conponent hol di ng nenbers. 12 -
According t0 a fourteent’h aspect of the present invention, there is

provi ded a component _feed method for. conveyin t-sha
conmponent - f eedi ng nerﬁ)cecr?rﬁ%idtc% c?orrﬁ’olﬁ(g%{ gﬁ%%egcg‘!e soeggt ch%s t%%%sesl%tore a
plurality of 5 el.ectronic conponents while allow ng the conponents to be
pi cked up @iy e per CHEES gﬁ§ a‘?%o‘f]\(l)%%‘%ed &t RSN n%%? al gn%ﬁ £

| engt hwi se direction thereof, in its rotational direction by the rotation
around a célffdmest %%tEFPoﬁiéﬁhaQﬁQ%TﬁunYﬁe%ﬁﬁ%ntBﬁtQPtEEFgﬁﬁeﬁf}ﬁh%mich
a 10 plurality of feed claws capable of being engaged with the feed

per f or at i o tfd sl thonl hireaeh B t heedt P4§¢ décG@dHd efh CA e dihdient

pi ckup position to feed the conponent fromthe positioned storage section,
wher eby encoder for directly detecting the position in the

rotational direction of the feed rotor.

According to a seventh aspect of the present
invention, there is provided a component feed unit as
defined in the fifth aspect, wherein the detection of the

15 rotational position of the feed rotor is carried out by a
detection device including an object to be detected
provided for the feed rotor and a detection section for
detecting a movement position of the object to be detected
by the rotational driving of the feed rotor.

20 According to an eighth aspect of the present
invention, there 1is provided a component feed unit as
defined in the first aspect, wherein each of the feed claws
has a cross section formed into a roughly circular shape
perpendicularly to a radial direction of the feed rotor,

25 and the component-feeding member is conveyed while making



the rotational driving anount of the feed rotor 15 is controlled based on
correctional driving anount data of the rotational driving of the feed
rotor forned based on displacenent amount data of each of the feed claws
with respect to the center of rotation or the rotational direction of the
feed rotor, and the conponents are 20 pogitioned successively in the
conponent pickup position to feed the conponents. According to a fifteenth
aspect of the present invention, there is provided a conponent feed nethod
as defined in the fourteenth aspect, wherein the control of 25 the

rotational @iéVvidggRMPUMrafldhed LEehePIDIshbr4ddd it dgaifet SOnéhat an
actual rotational driving anount cal cul ated based on the position in the

detected rlat{onetafli 68EFLEBsCYMCLARS fWelh Fe Rl Al QN  dbirieRy sGMOMNt
based on the correctional driving anount data while directly detecting 5

the positiaf,ig,fpefotationglodirection olnthited @S dOLor ndsOLding to a

si xt eent h aspe f present i nvention, ere i s provi a conponent

feed method as defin i he f t eent h, ec reip t di nt
anount data of the fg??réé |<§)ln}]'l ogllyéi o% ol?l ea}gh %?p e féefe]d Q@eclé%gig@{m
formed. by ca tur%n@ﬁantgna e of a_rotatiqnal anenenttpo%%g nuotteach of
the fedd clHWeETh The r&e3 i on&| HFPE&F? n When Bive Y eed rotor st #°
rotationall riven so that each of the conponents is positioned in,the
conponent p‘%(%ghﬁbegoﬁ“ti%e ahdT6si riyShaskd SReERETy ot i SRHRTYs arﬁ%‘éh%%t
position of each of the feed claws detected based on each of the imge and
the positi cdeVhese Rath of HoREMeeddVARY sROGPE behpesi t L8negonnected

directly to the feed rotor for directly rotationally
driving the feed rotor.

10 According to a tenth aspect of the present
invention, there 1is provided a component feed unit as
defined in the first aspect, wherein the feed rotor has a
rotational reference position in its rotational direction,
and the control section is operable to correct the

15 rotational reference position in the rotational direction
based on the correctional driving amount data.

According to an eleventh aspect of the present
invention, there 1is provided a component feed device
comprising:

20 a unit retainment section removably equipped with
the component feed unit defined in any one of aspects the
first through the tenth;

a reel retainment portion which is provided for
the unit retainment section for rotatably removably

25 retaining a component feed reel around which the component-



According to a seventeenth aspect of the present invention, there is

provi ded a conponent feed nethod as 20 defined in the fourteenth aspect,
wherein the di spl acenent anobunt data are data of the anount of displacenent
of the rotational angle of each of the feed claws. According to an

ei ghteenth aspect of the present inventidoh, there is provided a conponent
feed nethod as 25 defined in the fourteenth aspect, wherein the rotational
14 driving anount data of each of the feed claws of the feed rotor that
conveys the conmponent-feedi ng nenber so that each of the conponents is

posi tioned feedirey eefrients piakid fabiddared;s el rected based on the

di spl acenent 5 anpunt data, whereby the correctional driving anbunt data of

the feed rotor is forgredand ddee 1ot ddnalo rdrdoHNgy BHP Wte A obbishdrged

rotor is controlled by the forned correctional driVving anmount data.

According tesaifidIeheRBLl. APt yOfp i, PLRSERLCA0 LINENtAN o LIeNe s

provi ded a conponent int ourteent h aspect,

wher ein Capiyfd NCLAN [P, 0L Lo faTRAnsN Raskilaned, L e sompanent

pi ckup position oar I"on dévi ce provi or a

nmount i hg appar.at us_t hat unts the conponent fed 15 to the conponent pickup
posi tifgn onto tf}'hee B ,eq%alné%eféattfrh]gt ‘an anount of displacenent between the
posi ti oned conmponent _and the conponent pic position hased on the
captured i mage, and PSIRTRHDr ébt?ongwe%#%ﬁ%|i§9£ﬁ§0n92daFBeofPHQE?Qﬁ)
rotational driving anount of the feed rotor based on the cal cul ated anount
of di spl aceEHRtbor FEFS 0 18 t RERVILEEH apekecdf €hav prdsumtaGemasHt i on,
there is provided a conponent feed nethod as defined in the nineteenth
aspect, whe¥RQunt Heeagignenst Vs praersitnPBet ween t he positi oned
conponent and the

a retainment base which releasably retains the

10 component feed unit defined in any one of aspects the first
through the tenth;

an 1imaging device which is fixed to the
retainment base for capturing an image of the formation
position of each of the feed claws with respect to the

15 center of rotation or the rotational direction of the feed
rotor in the retained component feed device;

a displacement amount data formation section for
formiﬁg displacement amount data of the formation position
of each of the feed claws based on each of the images

20 captured by the imaging device; and

a data output section for outputting the formed
diSplacement amount data to the control section of the
component feed device.

According to a thirteenth aspect of the present

25 invention, there is provided a component mounting apparatus



15 conponent pickup position is a distance dinension in a direction in

whi ch the conponent-feedi ng nenber is conveyed, and the correctional
driving amount data of the rotational driving anount of the feed rotor,
which is a rotational 5 angle, is forned based on the distance di nension
and a dianmeter of the feed rotor. Brief Déscription O These and 10 present
ifnvention ~ description taken enbodi nents thereof draw ngs, in which:

Drawi ngs ot her aspects and features of the ill becone clear fromthe
following in conjunction with the preferred with reference to the
acconpanyi ngprfEing.silngs a perspective view showi ng a conponent 15 feed unit
according to a first enbodi nent of the present invention; Fig. 2is a

schemati c perspectivea vtempshent Ngeddf 86dth o0 At dBly Frowingdeyiee in
t he above conponent feed unit; 20 Fig. 3 is a perspective view of the feed

rotor of the gihove copPeneshef esflpyRbht Fkdd ‘ﬂlniistsa_dé%ri%lé%miinveaﬁ@s&‘%‘b@f a
conventional feed rotor; Fig. 5is a plan view showng a state In ich 25

the componet -fhedii vRIDEIrds GABRYPAY {ditcn dB-Loyant oAl fegd g

rotor; Fig. 6 is a plan view showng a state in whic componeén
menbergi s Mevied b the first enbadinment; 5 Fig. T7Ais
a side view s odﬁﬁ% %ﬁ%agﬁggggfégﬁsé%géF pgcgh t§¥5H3%9ﬂ%<ﬁ??mﬁ?E§&%
occurs due.gp iqﬂ&@,ng accuracy; Fig. 7B is a partially enlarged view of a
feed claw of the Tedd rotor of Fig. 7A; Fig. 8A is a side view show ng the

feed rotor in
a head section which is provided with a plurality

of component holding members for releasably holding the
components and are arrayed in a line along a direction in

10 which the component pickup positions are arranged, holds
the components fed from one or the plurality of component
pickup positions among the plurality of component pickup
positions by means of the component holding members and
mounts the held one or the plurality of components in

15 mounting position or positions of a board;

a board holding section which releasably holds
the board; and

a positioning device for carrying out positioning
of the held board and the component holding members,

20 the control section of each of the component feed
units corrects the amount of displacement between the
component pickup positions based on the displacement amount
data, and allows the components to be picked up from the
plurality of component pickup positions by the plurality of

25 component holding members.



10 a state in which displacenent occurs at the center of rotation; Fig. 8B
is a partially enlarged view of the feed claw of the feed rotor of Fig. 8A
Fig. 9Ais a side view showing the feed rotor in a state in which neither
vari ation nor displacenent occurs; 15 Fig. 9B is a partially enlarged view
of the feed claw of the feed rotor of FidZ 9A; Fig. 10 is a side view
showi ng a state in which the conponent-feeding nenber is conveyed by the
feed rotor of Fig. 9A; 20 Fig. 11 is a side view showing a state in which
t he conponent -feeding nenber is conveyed by the feed rotor in a state in
Whi ch the variati on axckaidpiaceoenat duFHigenttA aspétcy. oA o uprefegt 12
is a side view of the feed rotor of the 25 first enbodi nent; 17 Fig. 13
is a schenatriverexpbanataeyeviiew showd dgdt he eamsddand | 08eaf netd@d ceof or
measuring the amount of displacenent of the feed claws of the feed rotor;

Fig. 14 is cologkn iélgbémzoéhégé‘dP@BHpQJne‘ﬂlQ\Lif‘é%dﬁn@f eht® GONMponeph: £ged
unit; Fig. 15 is a tflow chart show ng a procedure for formng data of the

amount of digRlacaENtsirdde foed Lhoys; tfhg. d6ois aa”ﬂ’Y;fQ%%E;fx)Sh&W ng a

procedure for 10 form ng correctional driving anobunt data on t asi s of

the daja of e Agbunt c8ﬁ1€9£§H£§C%mrﬂé al v{%ggit?hé ES@?%@%&%S‘EX@JG‘Q toré

view for explaining correction operation o anount I'Splracenent; 1

roasur ement H0 So For “gas i TR HHE SHRbHe 31 S p SEBRENt 7 CF 59 TR T s a
part ol Ly SOlaLSe st gt o gLL0R LS80 SLBMA R SUate L WIED 0
feed claw in a state in which displacenment occurs;
rotational direction by the rotation around a center of
rotation of a feed rotor on an outer periphery of which a
10 plurality of feed claws capable of being engaged with the
feed perforations and positioning each of the storage
sections 1in a component pickup position to feed the
component from the positioned storage section, whereby
the rotational driving amount of the feed rotor
15 is controlled based on correctional driving amount data of
the rotational driving of the feed rotor formed based on
displacement amount data of each of the feed claws with
respect to the center of rotation or the rotational
direction of the feed rotor, and the components are
20 positioned successively in the component pickup position to
feed the components.
According to a fifteenth aspect of the present
invention, there is provided a component feed method as

defined in the fourteenth aspect, wherein the control of

25 the rotational driving amount of the feed rotor is carried



Fig. 21 is a partially enlarged plan view of a conponent pickup position of
t he conponent-feeding nenber in the state in which no displacenent occurs;
25 Fig. 22 is a partially enlarged plan view of the 18 - conmponent pi ckup
position of the conponent-feeding nenber in the state in which displacenent
occurs; Fig. 23 is a perspective view of 18n el ectroni c conponent nounti ng
apparatus according to a second 5 enbodi nent of the present invention; Fig.
24 is a partially enlarged perspective view of a conponent feed section in
t he above el ectroni c conponent nounting apparatus; Fig. 25 is a plan view
Showi ng a s¢at esbnthhtchnl@cduspl acr@itoredc Wrs viiho cifponett cpl eklpted
positions in the conponent feed unit arrayed in a line; Fig. 26 is a plan

Vi ew show ngasegt8heth8 pbkehibhe i¢ ARt f Fittht2nds aoreeeisd;
Fig. 27 is a perspective view of a head section 15 and a conponent feed

uni t accor difgn £ 0q8s Mgk fcéat QR RN JRLe &Fid %y Sareudenbedigeny, and Fig.

28 is a perspective view of a conponent feed cassette equipped wth the

conmponent f i . vd Ca i n t t] e the
descriptiongggrgﬁgi%?%£e§?§%ﬁggn?¥%ﬁhgﬁo%%%%s?h?¥giéﬂﬁg&géﬁao?ggegﬁgﬁélike
parts are designated. by |i reference n ral s throughpout the acc anyi ng
G s 2508 AP ST ERbot et ) FSLABLGREL 107 ehtod ReRte of Sees B Bent
invention will be described in detail bhelow with ref ren%e to the dra&ﬁngs.
Fig. 1 shows a perspettfATRBWEr & EOAHGRBAE SR&T ufift P oPLBRE"
exanpl e of the conpponent feed unit according to the fir%t gnbodinent of the
present i nveRYERRIOAs SREWA iHS FRFOVEASthi & iCOMPRECRYGi t TRFBYIMFESM t5 t he
mai n devi ces that bear the conveyance of a conponent-feeding nenber in the
conponent feéefigedi ée she AoushecsthdaarRasti0 Wissradforthpddi sPaprament be

removably nmounted on the
amount data of the formation position of each of the feed

10 claws 1is formed by capturing an image of a rotational
movement position of each of the feed <claws in the
rotational direction when the feed rotor is rotationally
driven so that each of the components is positioned in the
component pickup position and being based on the rotational

15 movement position of each of the feed claws detected based
on each of the image and the position where each of the
feed claws should be positioned.

According to a seventeenth aspect of the present
invention, there is provided a component feed method as

20 defined in the fourteenth aspect, wherein the displacement
amount data are data of the amount of displacement of the
rotational angle of each of the feed claws.

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

25 defined in the fourteenth aspect, wherein the rotational



conmponent feed device as described later. As shown in Fig. |, the conponent
feed unit 10 includes a feed rotor 6 for conveying a belt-shaped
conponent - f eedi ng nmenber 1 arranged in its upper portion in 15 the
illustrated rightward direction, a notor 7 of one exanple of the rotational
driving unit for rotationally driving the4dfeed rotor 6 and a control device
8 of one exanple of the control section for controlling the rotational
driving amount of the feed rotor 6 by the 20 driving of the notor 7, i.e.,
controlling the feeding anount of the conponent-feeding nenber 1. Only th

princi pal constinetdmsuef Hheacerpenem JreathdintbedOcBwkhe rakg\e-f@ay i oned
construction is schematically showmn in Fig. 2. 25 As shown in Fig. 2, at

the feed rotor,6 %afthecon@@y§OrHHéneE&mﬁ&@QnHﬂféeé_Qnga ! | by ofhfeed
claws 5, which are to be engage wth feed perforations 2 of the belt shaped

conponent - feedi ng sregher &o%ﬁgﬁﬁtgﬂgtgngloégf%ksittgro & SEGL | QH? g’cicgrtcp%%t

exanpl e of the storage sect res plurality o ronic

comonents fefgreBETRLE 96 ! Bec compRrents, i L all g a e somponent

to be pickéﬁ'uﬁlan at 1 ons are forme uousTy
regul interval s 'tch% in the lengthwi se direction, ,are fornmed at
ool o5 | nEIYATS CBFE ohheTebie WO SUPERe et Pbhr 20t ifHo FEUR T 1ha 1 1
is preferred that the regular intervals of the feed claws 5 have the sane

interval di%endhén &Red hdCter t ke r&gmesr fhRderihf s rofatpenféefriving
perforations 2. However, the dinension is not limted to the above case but
merel y requdh@int o ofat tepy £Red15rebedi tison contitee lasyagenehie bef s t he
feed claws 5 and the feed perforations 2. For exanple, instead of the
above- nent | opetecrrergerfint ving amguibe ddte case where the regular intervals
of the feed claws 5 are forned so as to

According to a nineteenth aspect of the present

10 invention, there is provided a component feed method as
defined in the fourteenth aspect, wherein capturing an
image of the component positioned in the component pickup
position by a board recognition device provided for a
component mounting apparatus that mounts the component fed

15 to the component pickup position onto the board,

calculating an amount of displacement between the
positioned component and the component pickup position
based on the captured image, and

forming correctional driving amount data of the

20 rotational driving amount of the feed rotor based on the
calculated amount of displacement.

According to a twentieth aspect of the present
invention, there is provided a component feed method as
defined in the nineteenth aspect, wherein the amount of

25 displacement between the positioned component and the



have an interval dinmension of an integral nultiple of that 20 of the
regul ar intervals of the feed perforations 2. Al though not shown in the
figure, the feed claws 5 are provided with serial nunbers, so that each

i ndi vidual feed claw 5 of the feed claws 5 can be specified and identified
in, for exanple, the control device 8. 2b5Moreover, as shown in Fig. 2, the
notor 7, which 21 (s al so one exanple of the rotary driving notor for
rotationally driving the feed rotor 6 around its center of rotation, is
directly mounted on the feed rotor 6 so as to directly transmt the driving

force of themimnt padde Spbeeeis®t drs 62 Nakitghtd pOsShBlierd 0in a
rotationally drive the feed rotor 6. Mdreover, the notor 7 is provided with

an encoder 3 yQictan exanph £oioft & dicid i onate RO81d indhidat 8¢ | OFneeyége, by
which the rotational position in the rotational direction of the feed rotor

6 can be mdﬁﬂjﬂﬂé1@0gféSEESHaPydibgiﬁgchﬁﬁPQ-db%ai%ftQH§afE%§@i$ﬁ§i tge

rotational position detection device 15 not [imted only to the encoder

For exanpl . o] (0.t p p ive. ] of .t. feed_r Ny ig.

3, it may ggusﬁéﬁgaégokﬁgrgﬁg gé?e?%%ﬁ% 5%F§¥bo“?ﬁb?h |%gaaﬁ&g%?€%%§%g to
be 15 etecteq_ rovi ded for .the fged roH%% 6 ;and_a detectiaon sectiaon 92
capable of Getecet i ﬁ& t %rlﬂ%@el?@r‘?te po%rilti ¥ of’jlf FQCSbj eQt"OT Yb BEdet ect ed
i s provided,, Moreover S ZPO in Fig. 1, the conponent feeding nmenber 1
is fed wit KI@MEhFE ?%p q %%gd%ﬁFﬁéreon 20 so as to cover the upper
portion of the conponent storage sections 3 in which the electronic
conponents 4 are stored. Therefore, the conponent feed unit 10 is provided
with a conveyance roller 13 for peeling off this cover tape |la and

conveyi ng tB¥d efo\ias eaietien ekl lapwifigsownwar dl y of the 25 conponent feed

unit 10 and a conveyance roller notor 14 of
These and other aspects and features of the

10 present invention will become clear from the following
description taken in conjunction with the preferred
empbodiments thereof with reference to the accompanying
drawings, in which:

Fig. 1 is a perspective view showing a component

15 feed unit according to a first embodiment of the present
invention;

Fig., 2 is a schematic perspective view showing a
feed rotor and its driving device in the above component
feed unit;

20 Fig. 3 is a perspective view of the feed rotor of
the above component feed unit;

Fig. 4 is a perspective view of a conventional
feed rotor;

Fig. 5 is a plan view showing a state in which

25 the component-feeding member is conveyed by the



22 one exanple of the driving device for rotationally driving this
conveyance roller 13. In order to enable the intermttent conveyance of the
conponent - f eedi ng menber 1, the feed rotor 6 and the conveyance roller 13
are 5 synchroni zed with each other to carry out the intermttent rotational
driving, and this synchroni zed control ig86éexecuted by the control device 8.
Moreover, as shown in Fig. .|, the conponentfeeding nenber 1 in which the

el ectronic conponent 4 is 10 exposed on the conmponent storage section 3 as
a consequence of the peeling-off of the cover tape lais intermttently
conveyed sQzdh@dnt Den£PNVEYANESR-d1S; tenporarily stopped in a state in which
the planar center of one conponent storage section 3 on which the

el ectronic conponent gids @X@g_seaddg>§aé5vﬁw tdipnachd My aseameongnt wpi skup
position 16 that is the prescribed position in the direction of conveyance
of Lhe commalientshSsiLAg- FEIRELg tnorlBb? GAMRAAGRYR! BRUR ROSHLLAN PR SO
serves as a suctron and pickup %05|t|on of the efectronic conponent 4 by a
suction noq;%e gg E{g@ﬁmgw%géaﬁ%boj t he conponent hol di ng nmenber in the
conponent nnuh?ing apparat us. en the conponent storage section 3 is
positioned in the conppnent pi.ckup position 16, .the electronic conponent 4
st or edgi n the corrpongﬁjtg St:%ag‘éS sgctsl £ 3VEEV RAAMEOT atREatfPIYE WhFER t he
conponent can be 25 sucked and pic¢ked up by the suction nozzle, 23
Further, ast@H¥niTnaFP§ate, 1phEhdEhp e Fedd AT S1EYS 1P ovPdeE Wt h a
connector 15 through which the control device 8 interchanges contral

i nf or mat i orRSFERAEHhe Edfsi d& dfS t RePEFtLaddy LPYRARICEUNPRY Sdctd ofeERot
shown). 5 Mdreover, the feed perforations 2 of the conponent-feedi ng nmenber
1 are each ¢bewedf roughfged meter 9% ctii@r HdI e shape as shown in Figs. 1
and 2, while the feed claws 5 of the feed rotor 6 capable of being engaged
with the feed perforafions82 bf aheigleowdaverhicwiad dhiepefaed aretdorived
into a shape of a roughly circular cross section perpendicular to the

radi al0direst istrated tihe dlebch r diicp la@Esnatiowocicnrsheaperdpecident er ewf of
Fig. 3. Wth this arrangenent, part of the roughly circular peripheral
surface of epecatferfl eigw 8pcap abwaragalinst qdrdrgeld tikewlSof NORE feed

peri pheral surface of each feed perforation 2 forned in the circular hole

shape. Wtho1ggasd tRethisd idtdhese pig.ferd claws 505 of a rectangul ar
cross section shape as provided for a conventional feed rotor 506 as shown

in Fig. 4, it may be ghe cgge;whereiifae Jietf HAPINO £d88 2Otor in

rectangul ar cross section bite into the roughly circular feed perforations

2. In the aboye,case, LHPLR SONSRONCOLLYADEOHT Sofli SPLALEUEALbELARRD S

conponent pi ckip position and fhe position o e suction nozz

positipned iLn the_suction_and.picku it . n ste 10, thi in the
25 ca%g vvhei'r"legfh%Bcolnspo%eﬁ?ggég%‘?%g%ﬁg%%fgieoqn\flsé“goﬁge§é§ bfyeted 2%1%%eb?eed
claws 5 of %he %ee rotor 6 o%.the %(esent first enbodi ment as shown in
Fig. 6, the-BftESRArGPYCHceEirEi9n ?R& nutual Iy abutting portions due to

their shapes, and the_opccurrence of the displacenent attributed to th
occurrence 5 of the bFt8-caf BE pfr ANt PN & QHhEE.aA§”§%%ﬁml?nwEF§ﬁ 6,

the formation interval of the component storage sections 3 of the
conponent - B8 fgMREABEL - feafdng hBemdeFatiorronveyed by the feed rotor

of Fig. 9A;

20 Fig. 11 is a side view showing a state in which
the component-feeding member is conveyed by the feed rotor
in a state in which the wvariation and displacement of Fig.
7A or Fig. B8A occur;

Fig. 12 is a side view of the feed rotor of the

25 first embodiment;



interval of the feed perforations 2 enployed in the present first

enbodi nent have sane interval dinension P. 10 The displ acenent (or the
anount of displacenent) of the formation position of the feed claw 5 with
respect to the rotational direction or the center of rotation of the feed
rotor 6 will be described next with refengnce to the side views of the feed
rotor 6 shown in Figs. 7A and 8A. 15 Figs. 7B and 8B are partially enlarged
views of the feed claw 5 of the feed rotor 6 of Figs. 7A and 8A. In this
case, the "anmount of displacenent” means the anount of displacenment of the

actual formation positigon 08 tike {egdhehawsc5ckbBabnaheld P OLABH QY the

outer 20 periphery of the feed rotor 6 wth respect to the reference

formation positieAsteLel eoRNGE PASLELERS) dd} GRILSSPORFERRe Wildlder
specified formation interval of the feed perforations of the

conponent - f gg 'Dgcmroﬁ'tr¥’r7§é’éé rclévﬁhé So i %afeegzﬁz?]g%£grgl so referred to

as variation. 25 Figs. 7A an ow the varration 25

di spl acenent) ascribeg to e, Lndexi accuracy of ch of the feed claws 5
of the feed rotor 6. eﬂl%‘l sfp/?a%%rrgn?’l%% cgtCiLragria t%eecfafber POt nfe¥ Vet of
the feed claws,_5 due to the chi ni ng process and the machi ning accuracy of
t he 5q$eed 2 aﬁEeSGOWRﬁQ§§hH£g§$g%Ql A and 8B show a state in which the

di spl acenent D occurs_between the center of rotation R of the feed rotor 6

and the center of rotZt9-on's &f thef WUNERAEE pBROVHRILZ (RIFCGIRULR | #@E shaf t

of the motor 7) due to the eccentricity of the nounting portion 12 to
forming data of the amount of displacement of the feed

claws;

Fig. 16 is a flow chart showing a procedure for

10 forming correctional driving amount data on the basis of
the data of the amount of displacement;

Fig. 17 1is a schematic explanatory view for
explaining correction operation of the amount of
displacement;

15 Fig. 18 1is a perspective view of a feed claw
displacement amount measurement device for measuring the
amount of displacement;

Fig. 19 is a partially enlarged side view of the
feed claw in a state in which no displacement occurs;

20 Fig. 20 is a partially enlarged side view of the
feed claw in a state in which displacement occurs;

Fig. 21 is a partially enlarged plan view of a
component pickup position of the component-feeding member
in the state in which no displacement occurs;

25 Fig. 22 is a partially enlarged plan view of the



10 the notor 7 formed in the vicinity of the center of the feed rotor 6, a
gap to the counterpart to be nounted and so on. Fig. 9A and Fig. 9B, which
is the partially enlarged view of the feed rotor 6 shown in Fig. 9A, show
15 side views of the feed rotor 6 in a state in which the displacenent as
shown in the states of Figs. 7A and 7B akh® Figs. 8A and 8B does not occur.
As shown in Figs. 9A and 9B, the feed perforations 2 of the
conponent - f eedi ng nmenber 1 are engaged with the feed claws 5 of the feed
rotor 6. 20 By rotationally driving the feed rotor 6 in the

count er cl oclonipemetitr get ¢cloupi poisie ibingurfe, thde comppoeeant-feeding nemesr 1 i s
conveyed in the leftward direction in the figure while bringing a contact
portion 5c itrhathe Stpakt iof WHigcHperispiecanest faagaiyy the | eft-hand side of
the feed 25 claw 5 in the figure in contact wwth part of the feed 26

perforation 2. That ig.thgzcarponeptrigesdt pgeMBiREr dri ancRUed -t he
illustrated leftward direction, which is the rotational direction of the

feed rotor &rigdrldhe pola'bahemn?hg;] zaalzeatfu%ed SEéWréiHP the fegd rQiQm$ is 5

engaged with the feed perforarfi of the conponentfeedi ng nmenber 1 while

bringidig p : i r f .the feed claw 5 and part of the
peripﬁgralQ%%F?%S%“@TQﬁiéﬁPié%k%ert%?%ﬁf%ﬁl iI'n contact with each other. 10
If the feed rotor 6 i otated in the. s es _as _sho in Fiagas.. 7A_.7B, 8A
and 8B, then the ann&ﬁffbff%n%%rﬁip?gE 5?%¥de8 e céﬁﬁéﬁﬁﬁﬁlﬁsedFﬁa”
menber 1 by the feed claws 5 becpnes nanuni f,orm, _.causing di spl acenent in

t he anmount Oﬁ FeeFOME i Hal | ,ecgs /WD n A g, tHA, a}k}oq{es STV ed
that the feed claws 5 should be formed with satisfactory indexing accuracy
so that t hETBRE oM EMAIRRRAGES 'a regul ar interval and no

di spl acenent shoul d occur between the center of rotation S of the nounting
portion 12 and the cérter 9 8t at PARNRVEEW ENPoinged B6REE 41 |Whitghe
above case, as shown in Fig. 10, it is possible to intermttently convey

t he cdhponehitsHlasdnmeg trepberrs dn acoupwiemt Pdediupg pesitiqiscént Hde
conponent storage sections 3 successively into the conponent pickup
position lecmbnemitng adte wilidgctamrdyeddmpendntrse4 stored in 25 the suction
nozzles 31 securely into a state in which the 27 conponents can be picked
up by the suction nozzle 336 Hewaveilana vdiespl siceweng ackyakky idCGiHiscHas
shown in Figs. 7A and 8A, and consequently, the displacenent D

di sadvant agenuslispleeisnteiietoean ¢ he cant &ordfeddws;suction

Fig. 27 is a perspective view of a head section

15 and a component feed unit according to a modification
example of the second embodiment; and

Fig. 28 is a perspective view of a component feed

cassette equipped with the component feed unit.

20 Best Mode for Carrying Out the Invention
Before the description of the present in&ention
proceeds, it 1is to be noted that like parts are designated
by 1like reference numerals throughout the accompanying
drawings.

25 (First Embodiment)



5 nozzle 31 and the center of the conponent storage section 3, which is
positioned in the conponent pickup position 16, of the conponent-feeding
menber 1 as shown in Fig. 11. Then, there will be described bel ow a net hod
for performng the conponent feed with the amount of 10 intermttent feed
of the conmponent-feeding nenber 1 approxigately constant even if the

above- nenti oned di spl acenent D occurs by preparatorily neasuring the anount
of the displacenent, storing data of the nmeasured anount of displacenment in
the control device 8 and rotationally 15 driving the feed rotor 6 on the

basis of the displacermnt arunt edaba@imént heo £0RiHeOl pdeyé e 8inbbh€ion
correcting the rotational driving anount. Moreover, a side view of the feed

rotor 6 is,shawnpén dddbrilded aNd AcshamabbCofXplianat A fe M Ve f @l the
expl ai ning the conponent feed nmethod 20 is shown in Fig. 13. Further, a
control bl qgk i am show ng the principal construction of the contro
device 8, wnich I's provided for the conponent feed unit 10 and able to
carry out the aforenmentjoned (o] i An K., 14: As in Fig.
12, the fornation.ig?§¥%éj%ofﬁg%gt%% F%g Bgﬁgﬁgg5‘%&ﬂ%do%yatﬁémﬁ§§%é$%tor 6
coincides w th 28 t formati on i nterval the feed perforations 2 of
't he c%npo#eerﬁqugaltn Yreftberone %?QS@Sr,Ogug 0 THPFEI cF5RS 59%bF ned
on the outer perjpheral portjion of the conponent-feeding nmenber 1, the feed
claws 5 ar&9 %itS tgh? S SRR ta%gl%h% RIGIFELp i #yt 197 t he
formation interval P. For exanple, when the feed rotor 6 is provided with
30 feed cl &% U sHvvint I n Fi Fhi 18 H T diel i RFPEHAE W Wechhegnan
degrees. The construction of the control device 8 will be 10 descri bed next
with ref er €t s t K8agonpedr Bheckcemagyanrshavn in FEgponenttfe¢ding be
noted that Fig. 14 shows only the main constituent sections of all the
const i t uentmesmisgd ok phevi denpdrmntt hteedndenlicgevand 8 tonttrivd sdkel of

easi ness in understandi ng the explanation, and the detailed 15 construction
of thEO contttEredet ceary shicul dbiiet he i beer pembedbag |monttesdonby tohé he
construction shown in Fig. 14. As shown in Fig. 14, the control device 8

i ncl udes a cipEEEsHONBdedrdant e AP WYsdatised ordamwdt on 20 section 21 that is
able to formcorrectional driving anount data of the feed rotor 6 by

correcting the rotatigpakndyhVviifg mpunt , datr (Cobondtat aré88 Gafiityi ng out
the aforenentioned intermttent feed by rotating each of the feed claws 5

at an angl & Qf1 ke dleas eegedd thasase ofsdhe 2onfepthd otor Kb shoyRahaq Fi 9.
12) of each of the feed claws 5
component-feeding member 1 arranged in its upper portion in
15 the illustrated rightward direction, a motor 7 of one
example of the rotational driving unit for rotationally
driving the feed rotor 6 and a control device 8 of one
example of the control section for controlling the
rotational driving amount of the feed rotor 6 by the
20 driving of the motor 7, 1i.e., controlling the feeding
amount of the component-feeding member 1. Only the
principal construction of the component feed unit 10 in the
above-mentioned construction is schematically shown in Fig.

2.

25 As shown in Fig. 2, at the feed rotor 6 of the



29 - of the feed rotor 6 by the notor 7 on the basis of the displacenent
anount data of each of the feed claws' 5 so that each of the conponent
storage sections 3 of the conponent-feeding nmenber 1 can be positioned in
the 5 conponent pickup position 16 as well as a nenory section 22 of one
exanpl e of a data retainment section that2Oetrievably retains (i.e.

stores) the displacenent anount data, the rotational driving anpbunt data of
each of the feed claws 5 and the correctional driving amount data 10 fornmed
as above. The control device 8 further includes an external data

Fnput / out putompeshéent 23eaf uane eyanpl @laefrdiiey forfedd o 4WHUb/ oyt pEk
section capable of inputting the displacenent anount data and t he

rotational gévidy BEDWHgEat &, f¥IPMARR optsEdea0fof e xcogpongnt fged-unit
10 and 15 outputting the information of externally needed data and so on,

an i nput/ ouiipste§eehinBBndf el Rakqkf erﬁ@@gf}ﬁ%&g' d MU AR Ogtg§£§@en

the external data input/output section a rotary driving devic

control Secé%_ﬁgigfﬁst r?t Ogég%e%)%gdﬁ\ﬁ;]@rgo%onﬁﬁgl sq:forta&?et e%%%%%_rong %ﬂ%Bt he

motor 7. 20 cont rol er i ncludes a C rol” secti on

provi ded wi {h ont ral, function a.CPU and so on for _supervisaqri
execut%s co%%?o gofétrﬁ}%fiiﬁﬁ¥élC%;tflfﬁ§%¥¥8ﬁipﬁPmESEFP%ﬁ 28, P%e otie

i nput / out put sec%ion 24, the nmenory section %éﬁnd th%icorrectional driving
amount dat & 28 %5 nBf i 5hes ECPPERE T Suitil e & G atich F sherPIPPRERRE £030
another. The control section 20 is able to execute, for exanple, the
control of RRorRHgkeft 418 it edh@i a fepsl eReairaptdana i Apudrsut parmedcti on

23 into the nmenory section 22, the control of retrieving the data stored in
continuously at regular intervals (pitch) in the lengthwise

direction, are formed at regular intervals (pitch) on the

10 outer periphery of the feed rotor. It is preferred that
the regular intervals of the feed claws 5 have the same
interval dimension as that of the regular intervals of the
feed perforations 2. However, the dimension is not limited
to the above case but merely required to satisfy the

15 condition of the engagement between the feed claws 5 and
the feed perforations 2. For example, instead of the
above-mentioned arrangement, it may be the case where the
regular intervals of the feed claws 5 are formed so as to
have an interval dimension of an integral multiple of that

20 of the regular intervals of the feed perforations 2.
Although not shown in the figure, the feed claws 5 are
provided with serial numbers, so that each individual feed
claw 5 of the feed claws 5 can be specified and identified
in, for example, the control device 8.

25 Moreover, as shown in Fig. 2, the motor 7, which



5 the nmenory section 22 and interchanging the data with the correcti onal
driving anount data formation section 21 and further the control of the
rotational driving anount of the notor 7 by neans of the rotary driving
device control section 25 while retrieving the correctional driving anount
10 data stored in the menory section 22 aad verifying the data with the
tnformation of the rotational novenent position (rotational position) of
the feed rotor 6 inputted fromthe encoder 9. It is to be noted that the
external data input/output section 23 is connected to the connectors 15 15
of the conposenslieetbritni texbhshoOWbf N thieg. rdtaMoxt drikengChpaRbirC for
explanatory view of Fig. 13 is a figure for explaining one exanple of a
procedure foepthof shatl her th sRbacareRrtaMuRL dat & Ry deasis i g the spount
of displacenent of each of the feed claws 5. As 20 shown in Fig. 13, a
canera 17 o exanpl e i I deyi i ture i mge
o the ot at{ onal hbvenearr scsrti Dodnredc B She TR TARII Pl Fe
rotational dgi ion e ed, r.Qt.or 6. is intermttently rptate

Mor eover , ag%%(rgg%%gl tcoﬁ%f}{tgr t%’% g#ls%sl%a?ol%é T 1% e%ﬁ tmﬁéol){:rra—get%aY =
capturged by_.the capnera_ 17 31 and detect the amgunt, of dj spl acenent

bet vvee% thef?%gaflogﬁﬁl *moUakeRE ddsiRas %c}fe S aq'tjh%n? AF LR %l%nd

t he positiog wher e eacg of the feed claws 5 shoul d, be positioned on the
basi s of thE®E8r F85RONding YHRGEVAAL atPE MOtiGTy 1 t 1posLWiceh Yhrm #at a of
the detected ampunt of displacenent. Mreover, the personal conputer 18 is
connect ed t®NEPdeExter Al dRR | pERPbEt pof SsEr | orratbPnEhe RPOREFHOIN
device 8 and is able to take the displacenent anount data forned as above
into the cof¢fertieni deviceloba pitvicduutlee f setabaenailngosid iamuim e

di spl acenent of each of the feed claws 5 by nmeans of the construction as
shown in FigotdBiemél Hérdesipinberf ohh¢ héebdsirotafr t Gechhowehditestibyn in
Fig. 15. In the foll ow ng description, when any feed claw 5 anong the feed
clawsl® 15 gebected bgr thee é&reddeat @. 6 Showrs i boFilge #3dted udewt the
specified, the nunber of the feed claw 5 is represented by the NNth (note
that N is anotategesl goditoB0deteetichanedicd nistept Slinftédechlpwghart
shown in Fig. 15, first of all, the first (N- 1) feed claw 5 is positioned
20 in an inthéaknpegeti ON. | RokhickaG@3@, tde sRbhhaknpasid i 98rksetbheye
position where the conponent storage section 3 of the conponent-feeding
menber 1 copyeyedshyraerdiast-dead 61 aW SricAn be Resitiongd ind heyce
conponent pickup position 16, serving also as, for exanple, the position

where the yheve a detection unit 90 including an object 91 to be

15 detected provided for the feed rotor 6 and a detection
section 92 capable of detecting the movement position of

‘this object 91 to be detected is provided.
Moreover, as shown in Fig. 1, the component-
feeding member 1 is fed with a cover tape la stuck thereon
20 so as to cover the upper portion of the component storage
sections 3 in which the electronic components 4 are stored.
Therefore, the component feed unit 10 is provided with a
conveyance roller 13 for peeling off this cover tape la and
conveying the cover tape la peeled off downwardly of the

25 component feed unit 10 and a conveyance roller motor 14 of



25 first feed claw 5 is positioned in the uppernost portion of 32 - the
feed rotor 6. It is appropriate in the subsequent neasurenent procedure to
set the above-nentioned position as an origin of rotation (or a reference
rotational position) of the feed rotor 6 detected by the encoder 9. 5 Next,
in step S2, the image of the first feed ghbaw 5 positioned as descri bed
above is captured by the canera 17 in a direction perpendicular to the
rotational direction of the feed rotor 6, i.e., froma side surface as
shown in Fig. 13. Subsequently, in step S3, the inage 10 captured by the

tamera 17 ié&né akedinp I Oot henhpeganahqcaepyer £%- tﬁoﬁ@imﬁmsdiépi@ﬁ@gem
anount data of the first feed claw 5 on the basis of the inage, and the

formed datach s Steuebydicds +910er nofed thaty the girects Qrbrpgbbf@pti'f'ﬂ.é ng
on but allowed to

the image is not limted to the above-nentioned 15 directi

be any diregti -g§?ﬁ¥e ' r skorpgcur 2asure t t. of

di spl acenent o éﬁc 0 %ﬁ%b€¥§§g§|855t§§ #Pﬂé?%#ﬁ?gégﬁﬁnggéﬁﬁﬁgr%’the

i mge from ! ti rpendi_cul ar,to the rotational directipn as
descri bed a%}?)%efjfé%&Neli(z??g?he%peraglgnalrthgorrﬁg er Y18 Fet €9 'qheers whiet HEFE or
not the feed cl.aw 5 to, be.jnmaged. next is renaining or concretely determ nes
mhethe? or ?CQW%P%Eﬁ%éWlkFogaFHeoFbgﬁ EPaﬁagrébgﬁgéﬂﬁﬁﬁsl?Eﬁﬁ Cheiber
Nena of the |ast, feed claw 5 provided for the feed rotor 6. If there is no
25 cor r espondece® & herdf hEL RdnbePPR of Nife FEBFIAMWZ8G s attrolss s N+1
in step S5, and, for exanple, the second feed claw 5 is sel ected.

Subsequent 1§%eF4tad &y 361° tdrN ey tigie B4 s

Moreover, as shown in Fig. 1, the component-

feeding member 1 in which the electronic component 4 is

10 exposed on the component storage section 3 as a consequence
of the peeling-off of the cover tape la is intermittently
conveyed so that the conveyance is temporarily stopped in a

state in which the planar center of one component storage
section 3 on which the electronic component 4 is exposed is

15 positioned in a component pickup position 16 that is the
prescribed position in the direction of conveyance of the
component-feeding member 1. This component pickup position

16 also serves as a suction and pickup position of the
electronic component 4 by a suction nozzle of one example

20 of the component holding member in the component mounting
apparatus. When the component storage section 3 is
positioned in the component pickup position 16, the
electronic component 4 stored in the component storage
section 3 is put into a state in which the component can be

25 sucked and picked up by the suction nozzle.



rotationally driven 'at an angle of 12 degrees, or by the formation angle,
and the second feed claw 5 is positioned 5 in a position where the
conponent storage section 3 can be positioned in the conmponent pickup
position 16 by the second feed claw 5. Subsequently, in steps S2 and S3,
the image of the feed claw 5 is captured23and the displacenment anmount 10
data thereof is simlarly forned. The above-nentioned operation is
repetitively carried out in step S4 until the imges of all the feed claws
5 are captured. If it is detected in step S4 that the nunber N of the feed
Claw 5 is Nend, then mipeclget ecasopnepar atd o @f thethe ampIngit feed

di spl acenent ends. If the aforenentioned operation is explained by a

concret e exaipl el @f 1 JUBBIhGAledVi48S 5 f @snR¥AABLE 5 Qh&%ﬁ%ﬁaa&i‘@‘?r@hé‘ feed
rotor 6 having 30 feed claws 5 and a formation angle A - 12 degrees as

shown in Ficgjntjx%li Sd%xojfggpb OXﬁgeféﬁﬁHg%Q?c gx%gotlh%rff%rrﬁgttii%% R?lit}ﬁi%e of

the first feed claw be a referen S egree, thenthe er ence
formation i i ons of ed claws 5 with respect to the reference

posi tion afogjsdast'tl% Oafr)lgtlﬁeéﬁfrt% adjeclg%eéjsovfér/l% t%uemgfa%es%cftjt%ne Aot T ¢l aw
5, an angle of 25 24 degrees in e case of the third feed claw 5 and an
34 ang?egof 36 degre OI?%OY% cagBeof af%eegf oRFERCFEEdC8Faw 5. &F thgh%t her
hand, the actual fornation position of each of the feed claws 5 detected on
the basis cﬂoqﬁﬁP%Wﬁéﬁk%éﬁﬁ rBEMRST t he adsmet2Ch 7EABEeH; SprERévenk tam 5
therefore, the displacenment is detected as 0.05 degrees in the case of the
first feed QUEENHIRT 120HS §BgPEeSS rshIwn caBe FgfIt-hel seednd, omdiil®, the
degrees in the case of the third one and 35.99 degrees in the case of the
fourth one.femse abawe- henti dhed fdeiectdtonri § cappbded oft Hedmauldngdgedie 10
30 feed claws 5, and the respective data are stored as the displ acenent
anount dat it ttthe ederd trenfveraddoacst iDnodf thiee aAmourimenft idirsyl acleapet |

t he amount of displacenment can be detected by, for exanple, detecting the
sane Jbsitiaores fofrrde amd 16 shugeace portdwdgisl vfciheulaed o osvss Sct £ on
exanple, the portions 5c of the feed claws 5 brought in contact with the

feed perf orgdrdpeisiizjulir byo pahteradiatchiingofidheoshapes rekdt hartfdeds cl aws
5. For exanple, the feed rotor 6 is rotationally driven until it is
detected thai thewBndin the perspective view of Fig. 3. With this
arrangement, part of the roughly circular peripheral
surface of each feed claw 5 can abut against part of the
15 inner peripheral surface of each feed perforation 2 formed
in the circular hole shape. With regard to this, if there
are feed claws 505 of a rectangular cross section shape as
provided for a conventional feed rotor 506 as shown in Fig.
4, it may be the case where the feed claws 505 of the
20 rectangular cross section bite into the roughly circular
feed perforations 2. 1In the above case, there consequently
occurs displacement between a component pickup position 516
and the position of the suction nozzle positioned in the

suction and pickup position. In contrast to this, in the

25 case where the component-feeding member 1 is conveyed by



20 surface portion of the feed claw 5 brought in contact wth the feed
perforation 2 of the conponent-feeding nenber 1 is positioned in the
posi tion where the portion should originally be positioned, or the
prescri bed position on the inmage while inmaging the feed claw 5 of - the
object to be 25 imaged. By storing the valgue of the rotational novenent
35 position of the feed rotor 6 detected by the encoder 9 when the event
that the portion is positioned as descri bed above is detected, the anount
of displacenent can be detected. In the case where the anmount of
di spl acementhof rachhe1bissts fredtd arebsg deteet @doas thdpHegereseibhe
initial position of the rotational reference position serving as the
reference ¢ ; egte 0. re f 0 r i nt j Ust pent .
éﬁbg@fﬁggf akedHoQm0- 47 9§g.e$§npfésa2£%§ ﬁgrgﬁﬁ? %ﬁgﬁfg &

Al t hough the ang ata is used as on e anou

di spl acene I a description, Lt is needless to say_that,the
pr esent inggh ?%%P?%f%%tg$¥ﬁ%%%§ %%?élg%stﬂ%eaﬁﬁlgh%%fasgﬁ?eﬁrIBRBdE?g be
data of, for exanple, a.djistance dinension or the |ike. xt, a procedure
For °t or i neP SOFFERRFoBF 4BS TS fROERSHNT 2 Hhr BOBALors otk ngcenEronce
rotati nalﬁggivéng ampunt data using the aforenentioned di spl acenent anount
data wil | deRer PhER GRPhPRePEREREE SCH th@duaskechatS sHewN i AN FF§J - 16.
In step S11 _of the flow chart shown_ in Fig. 16, 20 the displacenent anount
data of the®f e cfammation elterisTyL f of nblde apemporrRl $HOTAGepeESbhans
conputer 18 are taken into the nmenory section 22 through the external data
i nput/ out pu? Skt ithe 2gompenesttéepdingt edemhar neansdf otheakfagmahiohe
data can be provided by various neans via a 25 storage nmedium radio
communi cat i bngevyal hef | thke. fee@defkorat hensi 2 semgMyed)ifeedecpavsénts
selected in the control section 20 in step S12, and the rotational driving
anount dat af Ensit t éreboldl Sipdac enevd samelnintataa df ditendisstpfeed claw 5 are
taken out of the nenory section 22 5 and inputted to the correctional

driving anount data foReBHEOP1SE€6MEAD 2br I emcub? df &Dkp1688Rent e
rotational driving anount data is the data when the feed claws 5 are

interm ttendtythet abirpRaliby osven ANk 2l eRet Reedataair epasatr bypbhput ted
and stored in the nmenory 10 Section 22.
to the rotational direction or the center of rotation of
the feed rotor 6 will be described next with reference to
the side views of the feed rotor 6 shown in Figs. 7A and 8A.
15 Figs. 7B and 8B are partially enlarged views of the feed
claw 5 of the feed rotor 6 of Figs. 7A and 8A.

In this case, the "amount of displacement" means
the amount of displacement of the actual formation position
of the feed claws 5 that should be formed on the outer

20 periphery of the feed rotor 6 with respect to the reference
formation positions (reference positions) in correspondence
with the specified formation interval of the feed
perforations 2 of the component-feeding member 1. Moreover,

this displacement is also referred to as variation.

25 Figs. 7A and 7B show the wvariation (i.e.,



Next, in step S14, the rotational driving anmount data is corrected on the
basis of the displacenent anount data in the correctional driving anpunt
data formation section 21, and tie corrected data is forned as the 15
correctional driving anount data of the first feed claw 5 and stored into
the nenory section 22. Subsequently, it ps confirmed in step S15 whet her or
not the selected feed clawis the Nena-th last feed claw 5. |If the selected
feed claw is not the |ast feed claw 5, 20 then the nunber N of the feed
claw 5 is set to N1 in step S17, and, for exanple, the second feed claw 5

i s sel ect edyi Spbsesment) YaséPisLEPe0StBeanddSkéngt Re ditatly ol e JiH Vi A9
anount data and the displacenent anount data of fhe second feed claw 5 are

taken out ofpd he-.EBMNY,SEC i QR e ARk hgogércgr_r ech gﬁlas{ﬁl(gdeh\fr.lerﬁ% ahrount

data of the second feed claw 5 37 is formed and store o the menory
section 22.,Jhe. ab ec-}{’gargg[q&e‘?- e repet.i 'vdé c ied.out until
t he correct? ona'T dfrl?{w ng anoun 1%,{%?%%%1]1 Cf’ﬁeﬂkiéeef %?a%é%ga?eg oried. 5
On the otheé Qan%,hkf.kt i%ﬂgqgfirge% Hﬂagteg }S.that all the fgegzclams 5
have been selecled, 'THeR tHeFotat PRal “ i i DRRGLOREr RCOFLIRE PledMotor 6
is executed_ or put intp an executable_state_on the basis of the ,
correc iomﬁe%ﬁigﬁﬁﬁsa untIUR X ¢ sFLpSs182 aRG t#R 2BOWosR: rtate in
subsequent |y ends. The above-nenti oned rotational driving control of the
feed rotor S1Eh exdCut €4sByagemeati nf tPrCHct uketvaedt | Rl ABRERBNLOE
position of the feed rotor 6 by neans of the encoder 9 while carrying out
t he rotati ofRf2EeVihPofthshef erd orotoby6 mehsthg qertas ebteeyatidnishg
device control section 25 on the basis of the correctional driving amunt
data so thaef ttke deewitisw et iomal 2 novernsre droisie | oima £oi oti des néttdr t he
rotati onal

7) due to the eccentricity of the mounting portion 12 to

10 the motor 7 formed in the vicinity of the center of the
feed rotor 6, a gap to the counterpart to be mounted and so
on.

Fig. S9A and Fig. 9B, which 4is the partially
enlarged view of the feed rotor 6 shown in Fig. 9A, show

15 side views of the feed rotor 6 in a state in which the
displacement as shown in the states of Figs. 7A and 7B and
Figs. 8A and 8B does not occur. As shown in Figs. 9A and
9B, the feed perforations 2 of the component-feeding member
1 are engaged with the feed claws 5 of the feed rotor 6.

20 By rotationally driving the feed rotor 6 in the
counterclockwise direction in the figure, the component-
féeding member 1 is conveyed in the leftward direction in
the figure while bringing a contact portion 5c that is part

of the peripheral surface on the left-hand side of the feed

25 claw 5 in the figure in contact with part of the feed



driving position based on the correctional driving anount data. 20 If the
af orenenti oned operation procedure is explained as a concrete exanpl e of
nunerical values by using, for exanple, the aforenentioned concrete exanple
of the anmount of displacenent, the anount of displacenment of each of the
feed claws 5 is calculated by cal cul ati ngea 25 di fference between the

di spl acenent anount data of 0.05 38 = degrees, 12.05 degrees, 24.1
degrees and 35.99 degrees of the first through fourth feed claws 5 and the
respective formation angles in the reference formation positions of the

feed claws gerfieibidhe anowpss 9k, dicspl aeRPRMe RG5O Rrdeorees, 0.05
degrees, 0.1 degrees and -0.01 degrees. For exanple, assum ng that the

first feed ehiyed 18 t6At 261 8kt 400y ©1RTRL G d NGs FELEI SCE hOLIRL] O
position of O degree in the schematic explanatory view shown in"Fg:"17,
hen Lhe ! oot bR A0 O dMechaut nofeedg! gt 1 N Lespedtle

[
this reference fg}natlon posi'tion becongs a - 3
hand, the actual. formation angle of, t fourth_feed claw 5-4 is ~ = 35.99
degr ees, a?PaD#helroe ogg,etheﬂé%D%ﬁtEdofc "%p:éac%ﬂe&t%eoeé‘a?@s Lot £ 8r erite
bet ween t he i.e, a - ~ = 0.01 degrees. However, in this 15 case, because
of th?dispﬁr%%a&%t Wi by hEhﬁirgﬁ?go SRt kHe ef 8fenkle f GARRQMANE -
position of_the first feed claw 5 (i.e,, the counterclockw se direction in
the figure)tedH@%i BprReEneht "WedehebriD96n39 depples dincthdi menimheraat i ve
sign. By addi ntg each of these displacenent anmount values 20 to 12 degrees
of the reglWtacsr nafi dhandiee® eiavhd feed arawe f t heeceramgtticorsl
driving amount data of the feed claws 5 are forned so as to becone 12.05
degrees, 120Figegreés,the. feddgrpestammtidn 92 degr eemtabtatwish tdwch
correctional driving anount data can be obtai ned by the 25 equati on:
(correctiondlhedr.i vi ng anount data) - (formation 39 angle 8) + (anmpbunt of
di spl acenent). The nethod for formng the correctional driving anount data
as deskribed above i gfa s hedefiokokbdi i dunltyr s0sd echi et Beaikrdi \dual
driving anount data. As another 5 nethod, there is also a nethod for
correcting smmabsal ueyyal ug,of 78he g0t ahizongh, MOMEIBNt HROSL b QR: Of, £ach
of the feed claws 5 in the rotational direction of the feed rotor 6. If
expl anat i on fte B de i Usd c r L ki i.spl
anount data of the fi rsﬁ%oﬁghﬂ% ?%ﬁ??ﬁél?gegeg}ﬁ%&g }SHQEPQER 8&8?}%

009 oS e tdty degipese Hedofled! a8hATdodn, DRARISFoadsol e fate ofy e

respect ive rotational novenen positions as't hey a correctl ona

driving a t are forned 0..05 .degrees, .12. 05 degrees, 24.1 degrees
and 35. anﬁglg%r gg‘?ﬁﬁ SOgubf%eecr?j'en?fryl,glinﬁl 8'gataisong£]qv§71 Hﬂ\/&ﬁé"t %@'f éed 'd aws
5 t rotatiqnal driyving anpunt. of the feed rotor 6.is copntrolled so as to
achiggé thgmkgggfﬁgha hﬁ%veﬁ%ﬁn %%%1tF§ﬁVﬁgd%or dgﬁg gk with
correctional_driving amunt data. In the case where the nethod for |
correcting ¥tk S&B‘&F%ﬁtye 2 RE TSI HP Tt afPonkPakovéient fes@atians of
the feed claws 5 is adopted as descri bed above, it is possible to obviate
the need fdrtEEVEH al?‘?‘ﬁgmﬁﬁe T oFPEELRENAN RT VAR hg adfbune @Hepliagement

individually correcting the individual drive anpbunt data. Therefore, the
processing%&oﬁédcaﬁcﬁér between the center of rotation S of the

mounting portion 12 and the center of rotation R of the
20 feed rotor 6. In the above case, as shown in Fig. 10, it
is possible to intermittently convey the component-feeding
member 1 at a constant feeding rate, place the component
storage sections 3 successively into the component pickup
position 16 and bring the electronic components 4 stored in

25 the suction nozzles 31 securely into a state in which the



25 shortened, and the absolute val ues of the corrected 40 rotati onal
novenment positions can be used in rotationally driving the feed rotor 6.
This has an advantage that the control can be made sinple. Next, a feed

cl aw di spl acenent anount neasurenent 5 device 40 of one exanple of the feed
cl aw di spl acenent anount neasurenent devpge capable of nore easily carrying
out a nethod for correcting the rotational driving anount by detecting the
anount of displacenent of each of the feed claws 5 will be described with
reference to the perspective 10 view shown in Fig. 18. As shown in Fig. 18,
the feed cleamgbrdiocen BEDYH - NRASURENBRL devi ¢8 49 Jhnchydesa gpunting
base 47 provided with a nounting portion 47a of one exanple of the

retai nnent mardden capabl % t e, 15 ent.. f eed
unit 10 and a canera 41 gﬁlg%gﬁgggngpgﬁg ﬁﬂé&?%ﬁ%?naédggﬁggptthgbig?s a

role siml to at t he mer, YA in Fig. 13 while bein
supported gﬁxthghgbun?%hg b%gg 4f%§#§q§§ﬁﬁﬁik tﬁgeina %s%#a%g@ﬁngf tRe
feed cl aws f..1he component feed unit 10 nted on the 20 nounting

por i on 474 A SRR i QH b et GRBUR L e EE Pt T St
further includes personal conputer 42 provided with both of a

di spl :Eréeneﬁiozzfﬁﬁraﬁl oaaﬁ‘g 1?6}6? FHGF Sdethilth FUPIRAH i Q4RI i ST kerreht
anount data of each of the feed claws 5 on the basis of each of the 25

i mages captiiéd ty® tARS tatried 40 die SRt Ritckgegition Fer of
outputting the forned di splacenent anount data to the control device 8 of

t he conpondft® fCERPUMRL reNBreRERen Hi 2 hehaymalincdhiput &l 42 is
connected to the canera 41 via a communi cati on cabl e 44 capabl e of
executing 5 comuni cathieihs Uiefqragel Haba drdcalibedcbriewt ed ntetHdwe for
conmponent feed unit 10 via a comuni cation cable 45 capable of transmtting
t he di spl ac@riwirmanmount thet a ¢angdresrcont ifeleddevivteh 8. tMer eos@bunthe of
connectors 15 of the conponent feed unit 10 are connected to the

commuind cat iiortexatiltec bt asfd@dweblf ashe powehpshent yreadl 8g46neaibeected to a
power supply 43. In the feed claw displ acenent anmount neasurenent device 40

of the af orsgipamhiianat CANSIIJHEIHR, bY¥veapt uieng the | g afnsachplqt he
feed claws 5 according to a 15 procedure sinmlar to the procedure shown in

the flow chaldpelodridht 19 oddie dlivsplachimnt e U ndlalf 0l Q36D Alodde feed

claws 5 can be fornmed. The formed displlacenent &anount can be stored
TR ety P B A R S S0 B PO L
out put Secﬁf@%lacement in the control device 8 and rotationally
15 driving the feed rotor 6 on the basis of the displacement
amount data in the control device 8 while correcting the
rotational driving amount. Moreover, a side view of the
feed rotor 6 is shown in Fig. 12, and a schematic
explanatory view for explaining the component feed method
20 is shown in Fig. 13. Further, a control block diagram
showing the principal construction of the control device 8,
which is provided for the component feed unit 10 and able
to carry out the aforementioned method, is shown in Fig. 14.
As shown in Fig. 12, the formation interval of

25 the feed claws 5 owned by the feed rotor 6 coincides with



i nside the personal conputer 42 and the conmmunication cable 45. The
detection (neasurenent) of the anount of displacenent of each of the feed
claws 5 may be carried out 25 before the shipping of the unit on the

manuf acturer side of 42 the conmponent feed unit 10 by neans of a speci al
measur enent device of, for exanple, the fged claw di spl acenent anount
measur enent device 40 or carried out after the shipping of the unit to the
user of the unit on 5 the user side of the conponent feed unit 10 by neans
of a special neasurenment device of, for exanple, the feed claw di spl acenent

anount measyeneBtndeybaei Ale rMRIEBVRTE dHe Ife LM U SR 1 HPSSHOLE tReCArTY
out the detection wthout using the special neasurenent device as descri bed

above i f 10c6r9§oﬁ81@1§1%éé' o d‘in%&rfb"esr Oﬁ.theg\’”{oaﬂ“é%rv%r” a0d the nsfsoralq

conputer 18 as shown in are used. though 't he confrol device 8 is

provi ded w éf?{%gedsgo%ﬁ%hor‘&% AN %%t%@”“%éfﬁﬁﬁxﬁgig ﬁc{(ﬂxﬁ’f;or??%@ opngl

according to sCriptiron in connection di agram of the
control device 8 of gfe onponent feed it&10 hgwn in Fig. 14, it y be
the case wherBPPRE"Eof FERtT G RFF vitng “Afo e ata "Por it on® SELEH R 21 |5
not provided instead of the above-nentjioned case. This is for the reason
that the rotatPEHARTJEP¥FMAGLEBNEREILSOP (IR LEPFREE N0t BheafopBasianl arly
executed by the correctional driving anount data by form ng the .
correctionalnBervahgPamolipt emaEPba, t Meehathe beed heotpspbatenbrevassdnt
data in another control device, conputer or the |ike provided with the
function posseBsed bfeachectavsedt ihabhdrnviinyg Bhdunis, the formation
angle 6 becomes 12 degrees.
The construction of the control device 8 will be
10 described next with reference to the control block diagram
shown in Fig. 14. It i1s to be noted that Fig. 14 shows
only the main constituent sections of all the constituent
sections provided for the control device 8 for the sake of
easiness in understanding the explanation, and the detailed
15 construction of the control device 8 should not be
interpreted as limited only to the construction shown in
Fig. 14.
As shown in Fig. 14, the control device 8
includes a correctional driving amount data formation
20 section 21 that is able to form correctional driving amount
data of the feed rotor 6 by correcting the rotational
driving amount data (e.g., data for carrying out the
aforementioned intermittent feed by rotating each of the

feed claws 5 at an angle of 12 degrees in the case of the

25 feed rotor 6 shown in Fig. 12) of each of the feed claws 5



25 data formation section 21 as described above, inputting the 43 forned
correctional driving anmount data into the control device 8 and retaining
the data in the nmenory section 22. According to the first enbodi nent,
intermttent feed anmount control of the conponent-feeding nmenber 1 can 5 be
achi eved so that the anmpbunt of displacengat in the formation position of
each of the feed claws 5 fornmed on the outer periphery of the feed rotor 6
t hat conveys the conponent-feeding nmenber 1 for the conponent feed is
measured in the conponent feed unit 10 with respect to the 10 rotational

direction ojf thee cestar ©btsot @t ikan thof mblerf erdohotidfe Goadhe egr rged i onal
driving anount data of each of the feed claws 5 is fornmed on the basis of

the di spl acengntacamRwt dabantord obr t Bgchasis ehet hREasUpd anmymt of
di spl acenent, "and each of the conponent 15 storage sections 3 is securely

posi L1 oned 4,y & Ne,EATPERENE DT ColfoASd | QRGN SRR CRARLS O 4he the

correctiona ri ving anount dat s, evermif there is variation in
the formati i.tiqn of. eac e fee laws 5.in.. feed .20 r r 6
or there is&%?pgogi arllgte(r?r%n CIJbrl vveméér)fhf%% c{entg?gof Blr%ot gt%%&;tq%ng thlgl fetgJi r ot or
6 and the center of ratation S of, th tor 7,, by detecting the anmo of
i opl atenertoMPIANE FHARHN O OCITT orf G5 Sk S (ha Gl o o 22
attributed to the variati qn and_di spl acenent and,executin%CZ5 t he contr ol

i

of the rotdt% on@he dr PYAHEY utt of t KB HPeedtStAANPEELr 65CHI0BNsi dEt Gt i on

of this amount of displacenent, the intermttent feed amount of the
Conponent-fQQRﬁ%ﬁyably retains (i.e., stores) the displacement amount

data, the rotational driving amount data of each of the
feed claws 5 and the correctional driving amount data
10 formed as above. The control device 8 further includes an
external data input/output section 23 of one example of the
information input/output section capable of inputting the
displacement amount data and the rotational driving amount
data from the outside of the component feed unit 10 and
15 outputting the information of externally needed data and so
on, an input/output section 24 that interchanges control
information between the external data input/output section
23 and a rotary driving device control section 25 that
executes driving control of the encoder 9 and the motor 7.
20 The control device 8 further includes a control section 20
provided with a control function of a CPU and so on for
supervisorily executes control of the external data
input/output section 23, the input/output section 24, the
memory section 22 and the correctional driving amount data

25 formation section 21 while correlating them with one



menber 1 can be made constant regardl ess of the formation position accuracy
of each of the feed claws 5 and so on. 5 Therefore, the continuous feed of
the el ectronic conponents 4 can be achieved stably with high accuracy in

t he conponent feed unit 10. Mreover, as shown in Fig. 2, the motor 7 is
mounted directly on the feed rotor 6 witl3@ut intervention 10 of a gear or
the like. Accordingly, there occurs no play of backlash or the |ike, and

t he conponent-feeding nmenber 1 can be intermittently fed consistently with
the prescribed pitch. Furthernore, as shown in Fig. 2, the rotational 15

ovenent pasidtlosr of e festkrot osebtisndiectd yades eebediidisiead by
detecting the rotational novenent position of the notor 7 by the encoder 9,

and ther ef aiseamp e, pagid | @dnithotinecfotatbpnal didwect i aBuek ihevigedrpotor 6
can be always nmade definite. Therefore, the rotational novenent 20 position

of each of &heedked davs 5 RTRA UL hedgsad,f obar 9?98” gﬁepeﬁﬁﬁ%ﬁ?he

individually and accurately, "and thé variation in the feed eac

feed claws sedafbbeaac il SLan G egked o clhiey GAN. Ao Oabe,Sidid Al Vs

achi eved by using a cti1on device pr ovi t orenenti oned

det ectd on cti [ f, t he, encpder 45 - 9. (Second odi ment)

The pr%sen?ﬁriﬁgﬁ?gé %§%%g§%|?%tﬁ§ t%HE%EC%?B?bﬂ%nEP8n§&%€nﬂﬁﬁgﬁeB ©but

al | oned to(p%: rqyided in_5 other variou forfs. For exanple, a perspective
view of an FEGFoRT 2 tofthaKeh? ABGHPEnFbal AFHREIM SECEAL NexanphRd of

t he conponent unting apparatus_according to the second enbodi nent of the

present i n\/fSJrﬁtirIg‘?F i?’%h‘b‘%ﬁt’f?# iyt rokathonm! i o Figie Bnoyme ef ekR¢ onic

conmponent 10 nountjing apparatus 101 is the apparatus that releasably sucks

and hol ds &AW al’i t fYofMeaRTt Péni Bhe orkokRY s I ivdaor rdaviae copponeht

feed unit 10 of the first enbodi nent by
section 25 while retrieving the correctional driving amount

10 data stored in the memory section 22 and verifying the data
with the information of the rotational movement position
(rotational position) of the feed rotor 6 inputted from the
encoder 09, It is to be noted that the external data
input/output section 23 is connected to the connectors 15

15 of the component feed unit 10 shown in Fig. 1.

Next, the schematic explanatory view of Fig. 13
is a figure for explaining one example of a procedure for
forming the displacement amount data by measuring the
amount of displacement of each of the feed claws 5. As

20 shown in Fig. 13, a camera 17 of one example of the imaging
device 1is able to capture the image of the rotational
movement position of each of the feed claws 5 in the
rotational direction when the feed rotor 6 is
intermittently rotated. Moreover, a personal computer 18

25 is able to take in the image data captured by the camera 17



means of the suction nozzle 31 of one exanple of the conmponent hol di ng
menber and nounts the conponents on the 15 surface of a board 32. As shown
in Fig. 23, the electronic conponent nounting apparatus 101 includes a
conponent feed section 37 provided with a plurality of renovably arranged
conponent feed cassettes 30 of one exanpBé& of the conponent feed device
provided with a conponent feed unit 10, a 20 suction nozzle 31 capabl e of
rel easably sucking and hol ding the el ectronic conponent 4 fed fromthis
conponent feed section 37, a head section 35 that supports this suction
nozzle 31 payi dedtendti t $HeOWeAMPAhtI O and Xsp14 06REn83 WetqRrexapmd e of
the positioning device that noves the head 25 section 35 in an X-direction

or a Y-diregstHioNdl ChoReRent 9®odite i rect Lops Leuathy pgakdl l&layo 4 he

surface of the illustrated board 4 and further includes a board hol ding

section 38 ghat kel Fagﬁpwnh%@%et he, s A ége féeégjscﬁ_aw@e afed, 1l the

illustrated X-direction and Y-direction are the directions perpendi cul ar

to each ot j s E : tihis: co [.on i al e
perspecti vg&%ﬁie%ég &tl h§§cglr}rl%on€%§l$eg§eg€eﬂcét)i %Cr)l ﬁggﬁgéhg%%eﬂﬁﬂﬁqg&a%’. As
shown 4 n Fi 4 t . ten ¢ onent feed _units 10 provided for_a

pl uraIE:)ty o]?a]f:%n og%nggséégiﬁo%@asfs)o e & etﬁﬁt ﬁ%ltleftf LY, of
arranged in,the illustrated X-direction_in the conponent feed section 37.
Nor eover, tIESRAAPINEHt: f eedlAURECHO aFRE prR{A TRIE Whi FRIBDRESE rEfrovishl v
positioned on a nounting base 50 in the conponent feed section 37. Further,
the conponetRNAELAS anFhe FE T adr rddpedlRPUENAUtPHE BeStden V8 of
conponent pickup positions 16 are arrayed at regular intervals in a line

al ong the itheisepaieel xdaxiceddr eid ok ableoter fakiee theaddbertacemss i s
provided with a board recognition canera 34 of one exanple of the board 20
recogni t i orffRw e cdatpdisimnast aecyrpveint e Hdhamonttirgl pdesvi¢ons by
capturing the image of the nounting position of the el ectronic conponent 4
on the surface of thet boardcd2ur@y mboirng ndesheady sedtieon 3mountt heof
X-direction or the Ydirection by nmeans of the X-Y robot 33, the board 25
recogni ti ordismEa@endht sofoeedhsmMAsthe fead thawsurd abg ekans4dbft hendoard
32, allowing the inmage of the prescribed nounting position to be captured

by the boarebrigcogiitdomEagrban34n AShomh i FiBe 22sdM®eR] Qa1 1 C
conponent nounting apparatus 101 includes a nounting control device 5 36 of

one exanpl &£0414 her 6l ralowd L8 thadw s URASIM $OTid Y xS &Se SO Gl Whi | e
correlating the operations of feed operation of the el ectronic conponents 4

by the compadentidensh SeptdaNail Sk %80 Noldi g pRerabhon3Rd ol d
peration of the electronic conponent and the
15 provided for the feed rotor 6 shown in Fig. 12 is used
specified, the number of the feed claw 5 is represented by
the N-th (note that N is an integer of 1 to 30) feed claw 5.
In step S1 of the flow chart shown in Fig. 15,
first of all, the first (N = 1) feed claw 5 is positioned
20 in an initial position. 1In this case, the initial position
is the position where the component storage section 3 of
the component-feeding member 1 conveyed by the first feed
claw 5 can be positioned in the component pickup position

16, serving also as, for example, the position where the

25 first feed claw 5 is positioned in the uppermost portion of



10 nmounti ng operation of the el ectronic conponent 4 by the suction nozzle
31, novenent operation of the head section 35 by the X-Y robot 33 and the
i magi ng operation by the board recognition canera 34. \Wen nounting the
el ectroni c conponent 4 onto the 15 board 32 in the el ectronic conponent
nmount i ng apparatus 101 of the aforenenti®hed construction, the

conponent -feedi ng nenber 1 is conveyed by the conponent feed cassette 30
that stores the electronic conponent 4 to be nounted onto the board 32, and
the el ectronic conponent 4 is positioned in 20 the conmponent pickup
position 16Hen fhedcamwient.feedtsent i oppB8dprDattheiot bee hambedumnthead
section 35 is noved to a place above the conponent feed section 37 by the
X-Y robot 3@asAienrde pesbtéa@nragtef ddie swst a@dvReEENe idhednhadhi ttien
conponent pi ckup position 16 where the el ectronic 48 conponent 4 is

sucked and hel 4, s gargied out . Juhsequentdy. 4 herstiotd i NazAl £ iFnd 5
noved down to bring it's end in contact with the upper surface of the

el ectroni ¢ comanent @%ﬁ%%%@&%ﬁ%ﬁ%c he AN

el ectroni ¢ ‘conponent ed up fromthe
conpongnt pi ckup posig.i 16_by Vi u he, i |l @.

Subseq%ent ly, the heé\fc?%g’ct ggn I sgﬁbvggteby“ﬁ%gé X?% p@é%t ?f’,g%{'o faeeb ace
above the board 32 hel.d .by the 10 poard.hal di,ng section_ 38, and, th
electroniccgﬁﬂbo eﬁPS&Qﬁé¥HE y@th es&g&?&% n.ng% 3T | LRI dbynqﬁggition
wi th the nmounting ﬁisLtion on the board 32.4ifis to _be noted that the
mount i ng pd@M§Sh Hhy 1Be ? eCdGRFEEANDPEIREGHET HRF nbintig 1A P by t he

board recognjtion canmera 34 before 15 this positional aljgnnment.

Subsequent 4 TRE IRV Hy AL 9R EUQT dh Ho&d e BIOR tHEF AR t3Dni ¢

conponent 4 in the nounting position of the board 32, rel easing the suction

and hol di ngshawh t hen Fiedi nd3up t Bebseavebhliezzie 3fert he3 nothei nghage 20

the el ectronic conponent 4 onto the board 32 is conpleted. Wien nounting a

plural®ty ofamtiwetd oiyc ¢theponemesad bht d & héalksar d 1320 t hlee nrgrsongl

operation of the electronic conponents 4 is achieved by repetitively
computer 18 to form the displacement amount data of the
first feed claw 5 on the basis of the image, and the formed
data is stored. It is to be noted that the direction of
capturing the image is not limited to the above-mentioned

15 direction but allowed to be any direction. However, in
order to accurately measure the amount of displacement of
each of the feed claws 5, it is preferable to capture the
image from the direction perpendicular to the rotational
direction as described above.
20 Next, the personal computer 18 determines whether

or not the feed claw 5 to be imaged next is remaining or
concretely determines whether or not the number N of the
feed claw 5 corresponds to the number Ne,q of the last feed

claw 5 provided for the feed rotor 6. If there is no

25 correspondence, then the number N of the feed claw 5 is set



carrying out the aforenmentioned operation. 25 During the nounting of the
el ectroni c conponent 4 49 as descri bed above, the rotational driving
anount is previously corrected on the basis of the displacenent anount data
of each feed claw 5 of the feed rotor 6 in each conponent feed unit 10 as
described in connection with the 5 first3énbodi nent, and therefore, the
intermttent feed operation of the conponent-feeding nenber 1 can be
carried out at a constant feeding rate. Therefore, the electronic
conponents 4 can be securely positioned in the respective conponent pickup
positions By MNid itrhestsatdon an Hookuxkanplof, titee edecindrfieced onjoneht s 4
can be carried out securely and stably. A nodification exanple of the

el ect roni ¢ icorARRItedDUNB UL ARPAIALUS NIt ddie fHeSRI¥d SesohE 6 is
enbodi nent will be described next. In the aforenentioned 15 el ectronic
conponent Y ich APPRT @F YA 04t Ghe diegre seet 1o E&yhaePr oyi-ded, wkd one

suction nozzle 31 according to the description. However, the electronic

component ryMdNbaPRALELUS a0k the Riesan secondiebadieniods: Noteq

limted only to the afofenentioned case but allowed to have, for
exanpl ¢, a jfhead §§§U‘bﬂgn PLRYLdedhu &QméoR.EHEa's!t@f:a% %%EE'igﬂ %Ozéér?s%%As
one exanpl € of t'he above caSe, a perspective view a head section

provi ded wi_th .a .plurali.t suction nozzles 61 of ane.exanplLe of the

P omonont | SEAt PR oY, ShePuSohdh dI08 2! S5 Bk, OlpodIT 18K B Lie |
head section 60(15 §0 roggded with ten suction nozzles 61 in its |ower
portion, second feed claw 5.

Subsequently, in steps S2 and 83, the image of
the feed claw 5 is captured, and the displacement amount
10 data thereof is similarly formed. The above-mentioned
operation is repetitively carried out in step S4 until the
images of all the feed claws 5 are captured.
If it is detected in step S4 that the number N of
the feed claw 5 is Neng, then the detection operation of the
15 amount of displacement ends.
If the aforementioned operation is explained by a
concrete example of numerical values, for example, in the
case where a feed rotor 6 having 30 feed claws 5 and a
formation angle 0 = 12 degrees as shown in Fig. 12 is
20 employed, assuming that the formation position of the first
feed claw 5 to be a reference is 0 degree, then the
reference formation positions of the feed claws 5 with
respect to the reference position are at an angle of 12
degrees in the case of the second feed claw 5, an angle of

25 24 degrees in the case of the third feed claw 5 and an



and the suction nozzles 61 are arrayed at regular intervals in a line along
the illustrated X-direction. The regul ar arrangenent intervals of the
suction nozzles 61 have the 5 sane di nension as that of the regul ar
arrangenment intervals of the conponent feed units 10 shown in Fig. 24. Wth
this arrangenent, the plurality of sucti &4 nozzles 61 can be concurrently
arranged above the plurality of conponent pickup positions 16. Therefore, a
plurality of electronic 10 conponents 4 can be concurrently sucked and

pi cked up, so that efficient conponent nounting can be carried out.

Moreover, asnghewwfi B6Figgrdds iherheadasecsF ophdOrdsrih ovbdgdcvhhsa board
recognition canera 62 of one exanple of the board recognition device onits

side surface. 15 Thi soRoghd sEREGNHENLN GAEIARA 1 Sty 864 £85ithsn
pur pose of accurately recognizing the nounting position of the electronic

conponent 4, py-LERYIJI] dHie FDURT L NG, ROS] tdé%@e’cf& e, nggp@)%@ison?%gghgoar d

32. However, in addition to the above-nentioned use, i magl ng

iti fs 2 i i1 6.0t feed unit
10; the post i En oF T RE ompdneht pi CRUB poot 1| BAS16 E3h B SHeRb at 819
{ zed. I . sh ' 1 Q.. 22, the i th | ect [

componbnt 01 ROEET ufye RS TERACRRERE 95 SRsehheoLaR o %) SBBLreT obid i n

t he conponent pickup 5 pasi tion. 16 of _.the conponent feed unit 10 is
capt ur ed bygh%ec888r&”?e%%%n'fF8h iRt aC63Y n thte busfe9seeshild | Hage

capturing result, the anmount of displacenent D between the center position
of the el et efc&%ngﬁ@orp one, 24.1 degrees in the case of the

third one and 35.99 degrees in the case of the fourth one.
The above-mentioned detection is carried out for all of the

10 30 feed claws 5, and the respective data are stored as the
displacement amount data.

With regard to the detection of the amount of
displacement, the amount of displacement can be detected by,
for example, detecting the same positions of the end

15 surface portions of the feed claws 5 (for example, the
portions 5c of the feed claws 5 brought in contact with the
feed perforations 2) or by pattern matching of the shapes
of the feed claws 5. For example, the feed rotor 6 is
rotationally driven until it is detected that the end

20 surface portion of the feed claw 5 brought in contact with
the feed perforation 2 of the component-feeding member 1 is
positioned in the position where the ©portion should
originally be positioned, or the prescribed position on the
image while imaging the feed claw 5 of the object to be

25 imaged. By storing the value of the rotational movement



5 and the conponent pickup position 16 is cal culated as di stance data. The
above-nentioned calculation is carried out by the nounting control device
36 of the el ectronic conponent nmounting apparatus 101, the board
recognition canera 62 and so on. The anmount of displacenent D as the 10

cal cul ated distance data is inputted to Bhe control device 8 of the
conponent feed unit 10 that feeds the el ectronic conponent 4. The anount of
di spl acenent D as the input distance data is converted into an anmount of
angul ar di spl acenent, and correctional driving anount data can be 15
subsequent |godorived @t adredifieged ar@t g Of edbieastsddriBArti® &Meods PCRdiHcn
described in connection with the first enbodinent. In this case, assum ng,

for exanpl eshd hateritherardwHe qloth 5o are Y1 @iorl St A Ce slat Ard$ Hovd he
anount of displacenment as angle data is se and a dinmension from 20 the

conponent piskis: Rasd,| Ahel Gk, £t &1 Rleridiatd 40 1R Afetdigcdeed rotor

6 (i.e., approximately corresponding to the radius of the feed rotor 6) is

X, then the conversianp ofyd hgggésté@{}%%oﬁi ‘J“’E‘?g“{ g%far&\léﬂﬁqge%e%%n

cal cul ated by the equation: sho e state 25 of

the coponenic pisgkup pRELLI 0110 when dfie AL 0f o 052 dLapLagerEc Ts 0

-(zero). Moreover, the 1nage capturing 0 e conmponent “pi ¢ 16
for the calgul.atjon of .the amunt of displacenent b he board recognition
canera 62 slf%(%)Eutla:L 5 rﬁoesfltetrlﬂy Qo{le tHE i éééa%eaoﬂ}%ri n%e}tﬁret%%e el ROt
conponent 4 or _the conponent fstora e section 3 as described above. For
exanpl e, i tS9HEAPoSEFbIE F&%’é%[ FA e FREERCBRAt e el dekesS of
the feed rgtlor 6 fromthe upper side as shown in Figs. 19 and 20. However,

when the 10F%%dd E7%59)5 R tlor AEAUFRIENE - r oAdkRQuUBRpEhEd aditElse, datiferiss ar e

not a few cases in which the center position of a claw |ower portion 5b and
the center Poxd t?®noBE gxeMmmdkupper tper timonnda afb Adspéecavede wint Hheach
other. In the above case, as shown in Fig. 20, it is sonetimes difficult to
15 deltlect taowrodetcoipidicopl atendst Meeblaste th ssapcéehdat aheFigreskhtshows
the state of the feed claw 5 when the amount of displacenent is O (zero). A
met hod f or igorargritdmg. st metmitial t el spi lac eneritheofartdiee caaponsnt 0 leoeal
positions 16, which are to be
to be data of, for example, a distance dimension or the
like.
Next, a procedure for forming <correctional
15 driving amount data by correcting the rotational driving
amount data using the aforementioned displacement amount
data will be described with reference to the flow chart
shown in Fig. 16.
In step S11 of the flow chart shown in Fig. 16,
20 the displacement amount data of the feed claws 5 previously
formed and stored in the personal computer 18 are taken
into the memory section 22 through the external data
input/output section 23. It is to be noted that means for

taking in the data can be provided by wvarious means via a

25 storage medium, radio communications or the like.



20 arrayed in a line, by neans of the aforenentioned board recognition
canera 62 will be described next. Reference is nade to the case where, for
exanpl e, five conponent feed units 10 are arrayed at regular intervals in a
line as shown in Fig. 25. In the case where 25 each of the conponent feed
units 10 is used specified in 53 Figs.385 and 26, the conponent feed
units are denoted as conponent feed units 10-1, 10-2, ..., 10-4, 10-5 from
"the left-hand side to the right-hand side in the figure. Mreover, the
conponent pickup positions 16 are denoted as 5 conponent pickup positions
16-1, 16-2, ..., 16-&NesdH 5the Fhessany er der aseabevew As ishayendec&ig.
25, the conponent feed units 10 are arranged so that the conponent pickup

posi tions 1 afiee assayedli Reathione.2oHaweVErepdueot o shbe tdiesmmcﬁﬁaj?f the
10 nounting position with respect to the conponenf feed units of the

el ectroni ¢ LORRHE U AN ARRATH IS A SOfht i&m&ﬁ}t;odﬁai iia xfﬁ‘é case

where the conponéent pickup positions 16 are arrayed not Ine. Tn the

above cases AUl 1ELO's 2Fvc | EaksndLLLT O Lebo SORGUr QU 15 agrange

the plurality of suction nozzles anong the suction z arly

arrayed in ine in.th | ural.ity of conpone pickup positions 16, and it
becomeésj i rrpaglsdsi &%gutr{otec(gr Bi/o oﬁh? heEHiIgH- dcoﬁﬁn];cﬁléjt% AMt4n a‘ﬁ‘?ﬂt%i ckup
of the pIUﬁglit .0of el ectr.onic 30 ponents 4, 30 I n t he above-nenti oned
case, by fir¥FEd n§S e Boafd rELofhitPi onléamer 4762 thtdvi GR3Sf orthee
head section 60 shown in Fig. 27 above the conmponent pickup position 161 of
t he conponéﬁFQQ%Q?%ﬁn?riﬁlggaﬁﬁoééﬁtﬂqqﬁ)%ﬁetpﬁaégﬁﬁ iR ps8iet i%red t he
amount of displacenent between the 25 suction and pi ckup position of one
exanpl e of f¥shal dinfy InBrmddeitdvup Padiianml bf dtHereruaidomn oz Zikee 61
and the conponent pickup position 16-1 is calcul ated. Next, by placing the
board recodfittd o®reRPerat B2 labovienutd esonmparsbnts i wddip iposittheon ndée@rpf t he

conponent 5 feed unit 10-2 and capturing the i mage of the position, the
10 section 22.

Next, in step S14, the rotational driving amount
data is corrected on the basis of the displacement amount
data in the correctional driving amount data formation
section 21, and the corrected data is formed as the

15 correctional driving amount data of the first feed claw 5
and stored into the memory section 22.

Subsequently, it is confirmed in step S15 whether
or not the selected feed claw is the Neyg—-th iast feed claw
5. If the selected feed claw is not the last feed claw 5,

20 then the number N of the feed claw 5 is set to N+1 in step
S17, and, for example, the second feed claw 5 is selected.
Subsequently, in steps S13 and S14, the rotational driving
amount data and the displacement amount data of the second
feed claw 5 are taken out of the memory section 22, and the

25 correctional driving amount data of the second feed claw 5



amount of displ acenent between the suction and pickup position of the
suction nozzle 61 and the conponent pickup position 16-2 is cal cul ated. By
carrying out simlar operation for the conponent feed cassettes 10-3
through 10 10 5, the anmount of displacenent between each of the conponent

pi ckup positions 16-3 through 16-5 and tB& conponent suction and pi ckup
position is calculated. It is to be noted that the above-nenti oned
calculation is carried out by the nounting control device 36 of the

el ectronic 15 conponent nounting apparatus and the board recognition canera
62. Subsequent lfproehe dhapl scenent iagBunthdat@myr | 8pstied t@pthe gpatrol
devices 8 of the respective conponent feed units 10. Each of the control
devices 8 ighdf-ahberioné@r Brepkr ectd ondlpAriitied an@iht ; Lat 3.3y gRpyerting
t he amount of di splacenent as the distance data into the amount of

di spl acemenihascapgbet d8hal GPIVELE : ahBlLnEX @R o 2 19t agﬂeor?ée&eéféﬁgpe
position that is the origin of rotation of the feed rotor 6 on the basis of
t he 25 corr§q%&9n@$rﬁg&ying anount data and carry out correction 55 so as
to position the conponent pickup positions 16 into the respective suction
and pigkup positions wn i n Fig. .26, _1n order to enable the cogrection
of thegam)unt of disp acg}trpréé)n?thaesr eag'(l:dr’l bl Above, Vet T DT Etéﬁpbéig
rotationall riv in either, of. the formward and reverse rotationa

di rections 'khéjteagﬁﬂof&?%e TEG TSNS £ BedUAT t $SFF ORE:, iTRack®f the
control devices 8, the correctional driving anmount data for naking the
cormponent PR gogF%Vb%% Q%HEB?%CPéet%Ftﬁe@ﬁeﬁﬁﬁéﬁi6%-%ﬁdebﬁéﬂﬁﬁd
positions may be stored and retained as initial position information of the
feed claws % i PUthe Iidfor phseeXeont @ple Vb3 ledver ot haheal bakasi oafof thée
anount of displacenment by capturing the imge of the conmponent pickup 15
posi tion 16dsremaienat tdw Weoer damewogni taba comersteg? B36, and the

10 control subsequently ends. The above-mentioned rotational
driving control of the feed rotor 6 1is executed by
detecting the actual rotational movement position of the
feed rotor 6 by means of the encoder 9 while carrying out
the rotational driving of the motor 7 by means of the

15 rotary driving device control section 25 on the basis of
the correctional driving amount data so that the detected
rotational movement position coincides with the rotational
driving position based on the correctional driving amount
data.

20 If the aforementioned operation procedure is
explained as a concrete example of numerical wvalues by
using, for example, the aforementioned concrete example of
the amount of displacement, the amount of displacement of
each of the feed claws 5 is calculated by calculating a

25 difference between the displacement amount data of 0.05



not limted to the calculation carried out by the board recognition canera
62. For exanple, instead of the abovenentioned case, it may be the case
where, the el ectronic conponent nmounting apparatus is provided with a
conmponent 20 recognition canera of one exanple of the component recogni zing
device for recognizing the held posture 8B the el ectronic conponent 4
sucked and held by the suction nozzle 61 by capturing the inage of the
sucked and held posture and sim|lar operation is carried out by the 25
conponent recognition camera. In concrete, by calculating 56 t he anount
of di spl acedemted=t WeBN0S helegeBer, Gf4 thedehesss oahe GONPONagredhasri s
sucked and held and the center of the suction nozzle 61 by neans of the
conponent regeyAlken tearRigh, ﬁﬁd&i@ffééarQ@E%y1SﬁaﬁBetﬁﬂpuﬁésﬁ@céﬁve

di spl acenent can be achieved with the cal cul ated anpbunt of displ acenent

regarded asréimd€id@s hhg1880UN ohediSHAGKIRN s DELVEEH, t R GAUTRONEN ¢

pi ckup position 16 and the suction and pickup position I n"the conponent

feed unit 10,o @eﬁaérj%‘s‘g:g ided 'larpé)ﬁ’e’tl){\@eﬁn%‘%?té:"%ergia%lé%érg%r%ebmnémé S

corrected by the recognition’ canera or or enenti one

conponent recognjt i angra- provided far .the el ectronjc conmponent nounting
appargfus, fh@gc%%ég%?gbggbggr%gggﬁegf @hé éﬁ%ﬁﬁ?soﬁ sp éggﬁﬁﬁqr%%ﬁ'15 be

carried outin the series_of npunti operatiaon of the electronic_conponent
4 onto the %J())%r &Wp%et’hoﬁ?sg?bﬁgi ny'¢he edngs{:hetheeengct c cénpbhent s

4 by ther ectiye _conponent feed units 10. Accordingly, there is an
advant age ﬁf}%ﬁa%ﬁ% 2Fen OEor‘Fﬁ’&ﬁ@ﬁte'rmﬁlﬂ?i RGIEEANEE LCRIMEEP20PHF i

st oppi ng the_apparatus operation. Mreover, with regard to the correction
operation AT thele@miinithe Sahaienert e xPRRBIBE VIR c3hewe th spiacenent
has been carried out by inputting the displacenent anount data to the
control devite Bher the I rmxatieomenangbedodnitthel Ecaukl ofgedg dller 5-4
correctional driving 57 anobunt data necessary for the correction in the
contrldl dew icteh &rewpddte thasits ofrd herdmsaretboeriest ipynal t i Wekbra®wnt
data. However, instead of the above-nentioned case, it may be the case

where the corBécdd odegfethe diosplasenddhed hangar Ehed atudly €bFectioh
rotationally driving the notor 7 by a prescribed anount with a signal

inputted fragidief the fourth feed claw 5-4 is B = 35.99 degrees, and
therefore, the amount of displacement becomes a difference
between them, i.e., @ - B = 0.01 degrees. However, in this

15 case, because of the displacement in the direction toward
the reference formation position of the first feed claw 5
(i.e., the counterclockwise direction in the figure), the
displacement becomes -0.01 degrees including the negative
sign. By adding each of these displacement amount values

20 to 12 degrees of the regular formation angle 6 of the feed
claws 5, the correctional driving amount data of the feed
claws 5 are formed so as to become 12.05 degrees, 12.05
degrees, 12.1 degrees and 11.99 degrees. That is, the
correctional driving amount data can be obtained by the

25 equation: (correctional driving amount data) = (formation



outside of the control device 8. For exanple, it can be considered the case
where the control of the rotational driving anount of the conponent feed
unit 10 is carried out 10 by the nmounting control device 36 of the

el ectronic r conponent nounting apparatus 101. A perspective view of a
conponent feed cassette 70 of one exanpl ggof the conponent feed device
renovably provided with the conponent feed unit 10 is shown in Fig. 15 28,
and this conmponent feed cassette 70 will be described next. As shown in
Fig. 28, the conponent feed cassette 70 includes a cassette main body 74
provi ded wi it i t] Sect] of one exanple of the unit 20
retainnem:%igf%gﬂ Eéé%@%%ﬁ?aégﬁpﬁ%ggéﬁéwgﬁﬁé conponent feed unit 10, a
reel retai nnent porti 7 i rovided. f thi in hody 74
and rotatably rennvagﬁgar%?gﬁﬁé g%ggﬁ%%ﬁgﬁggfg% ?%gﬁgggﬁg%%ﬁhgﬁaﬂﬁ% 8the
conponent - f L r i st.ar ed, d 5 _conyeyance .passage
73 that cona\q/lgcgis hdt;gecrcgger?pson]deén q])f[\%gjeéc}?na}n&’%@' Srreanbnée?tqlocanﬁfﬂd]erb‘yja%o‘ﬂf ¥rom

t he conponent,_feed reel, 72, s orte .this reel retainment_ portiqn 71
while all ovﬁonrgr‘?cﬁce“}?o %eﬂ?a?géﬁ?‘?\g gréi‘ﬁ?e?g 12PgupsE (Ejé‘r?\?eyed*§oal%ﬁ1t er
portion of t compqnent feed_ unit 10. Further, a power 5 supply section
74b and a JdYH rort b7 @k8Bufi AGTRAFOLREL (COF L&SHhNT et RS Wutet a
and so on are provided on the right-hand side of the cassette main body 79
in the figufetuernef céhforaitatiipuinnevanrerianrpeisdpp i@l apeh eifecihrd ¢
power through this power supply section 74b, and 10 this connector 74c is
connect ed tiPehec ket br Egeoﬁotﬁéiééﬁboﬁéﬁﬁcté@@ i tthe0, fedd owtrar t he
information to be transmitted to the control device 8 via the connector

74c. By arr@angi i eexplamitignofist adonppnestintees casseketes Shnaric,
removably nmounting the cassettes on the 15 el ectronic conponent nounting
appar atus |Wiltlor thee diel asembéptn dmourity. d28a ooft ivheousiteedimgqafgh he

el ectroni c conponents 4 can be achi eved by the conponent feed unit 10.
Accorxi ng tfouheh seeead crdiadi senti by, equoppidigyddes conmpopentyd $ection
37 of the el ectronic conponent 20 nounting apparatus 101 in which the
mounting of24 he ed@ptdNi CagQ@NPIHEYYS degPbOst NgsboRd 324t caye i ad put
with the conponent feed units 10 of the first enbodi nent, there can be
provi ded an-&dQcdyiGRl Cr SOMPOOERT HRYRRERY Zn%t%g“c}tdf% t%ﬂf}t thtéﬁab"‘lr% tQqpe

continuously feed the electronic 25 conponen stably w hi'gh accur acy
during the Jmuing a1 driving amount data are formed as 0.05 degrees,
12.05 degrees, 24.1 degrees and 35.99 degrees.
15 Subsequently, in rotationally moving the feed claws 5, the
rotational driving amount of the feed rotor 6 is controlled
so as to achieve the rotational movement positioning
corresponding to the correctional driving amount data. In
the case where the method for correcting the absolute
20 values of the rotational movement positions of the feed
claws 5 is adopted as described above, it is possible to
obviate the need for calculating the correctional driving
amount data in individually correcting the individual drive
amount data. Therefore, the processing time can be

25 shortened, and the absolute wvalues of the corrected



59 of the electronic conponents 4 and also able to cope with, in
particular, the nounting of mniaturized el ectronic conponents 4. Moreover,
by i magi ng the conmponent pickup 5 position 16 in the conponent feed unit 10
utilizing the board recognition caneras 34 and 62 provided for recognizing
the nounting position on the board 32 andothe i magi ng device, such as the
conponent recognition canera provided for recogni zing the posture of the

el ectronic 10 conponent 4 sucked and held, provided for the electronic
conponent nounting apparatus, the anmount of displacenent of each of the
feed claws woftidiall erdvertnt Bosanibasdelfpctsd. yLaar elfnor:?otéé‘foﬁgﬂglyt of
di spl acenent can be detected even wi thout the provision of an I magin
device 15 spewiiald yeor rdetie¢hbicpg tghe @H&@tﬁgé ghS%'d%%%[E‘a% hddhe fged
claws 5 |like the canera 41 of the feed claw di splacenent arount nmeasSur enent
device 40 anghdhe careng add Highi1d 3 dissimlarly to the first

enbodi nent. Moreover, by etectlﬁgjt e anount of displacenent 20 by the

af orenenti oned net ho e detecti c b erformed while carrying out

t he conponent mount i (rilhge%gr}eraateji;eoen& bé}n"}“hgﬁeslpglcﬁo?%?rbt cYHpEHente Ryt
appar at us . and,the_stop of the par.at us operation for the detection of
t he aarr%)unt ]D.(;%J‘fl&?és pf]gce?réntc’%@ane}b@“% mPhat BYS eFLeFéPBr Siskacsesnt
conmponent nounting can be achieved. 60 Moreover, in the case where the

el ectronic %3&?‘3%{:‘?&?% gpparat GePedlequR bpBaTrRi € salyl WA TYinof
conponent feed units 10 so that the conponent pickup positions 16 are
arrayed in %Y ihdethefe fiog IRr 15GEINeM B¢ hae ﬁﬁéoéégpdﬁéﬁﬂngi@mmmnt
positions 16 cannot sonetimes be arrayed in a line due to the displacenent
of the moultY §§tsetinehs Horandimtepfi prismtla@eant i e cbofe tesefedde
amount of displacenent with respect to the suction and pickup position can
be detect eFldys Pagiind dwcdasfcritped @ idctnpefeEntempiakup tpes iddraped: bye t he
board recognition canera 62 or the like, and the anount of displacenent can
be cok@ ect etiewn sdaein dfn tihey.cdrfponent feed units 10 on the basis of the
detected data. Therefore, even when the displacenent occurs, the conponent

pi ckup positions 16 ¢an sibowe secuhgly 1@ ayes kBed I1R& RM @ cement
af orenenti oned correction operation. By this operation, it bécones possible

to concurr emiduhtanieangerehiéit exawRte. dohei phunabkt v GfogtchiPnoagzzl gs 61
provi ded for the head sections 60 above the plurality of conmponent pickup

20 posi ti ons okl gerd waa Y %uﬁ%i%{&m 454chi-on @n@xaing&lgf & e

el ectroni c conponents 4 stably accuracy. reover, I's possi bl e

t Wely! t {-spl f _the feed cl. t d
25 in the Control o, G5 g S cdtiP BT hesLonpBRERE P God TOAPES TS 610D |
Wth [ f [ d [ b I [

carr o8 out HReRE G T (R Fy ol GFCL o SFREEForilc RonBBReRESHRLS B 1 ed

inth | ' t ti t 101 jin, f | e,
manner 5 1 RAF CRESAPBCRONCE GOMBONBAE A= & oHay S IRT ¢ APRouP LAy ng

out the aforenentioped correction for _a general purpose el ectroni c conponent
4 that doeSeRSLer uiFBOHPan Fig. 13 while being supported on the

mounting base 47 and captures the image of each of the feed
claws 5 of the component feed unit 10 mounted on the
20 mounting portion 47a. The feed claw displacement amount
measurement device 40 further includes a personal computer
42 provided with both of a displacement amount data
formation section for forming the displacement amount data
of each of the feed claws 5 on the basis of each of the

25 images captured by the camera 41 and a data output section



nounting position accuracy and the el ectronic conponent 4 is fed by

sel ectively carrying out the correction for an 10 el ectronic conponent 4
that requires high nounting position accuracy. According to the first
aspect of the present invention, the control section retains the
correctional driving anbunt data of the Adtational driving anount of the 15
feed rotor fornmed based on the displacenent anount data of the formation
position of each of the feed claws with respect to the rotational direction
or the center of rotation of the feed rotor that conveys the conponent

feedi ng merear éoWtputoIPENEnt ffeethednidispldcdhentcoahsaht 28asecticonths abl e
to control the rotational driving anobunt of the feed rotor so that the

conponent s &Rl i dled N€e COMPONERE - EeRPoRG nFEFRR &he tSUGCesSMyLéyver,
positioned into the conponent pickup position on the basis of the

correctionglyds iyd g P UWEmdatar M ths tdbenédt dNgeBIHe ZmdPE 41 via

di spl acenent of "each of the feed claws occurring in the 62 process of

formng the feedoih@Sckibie PLagess of s asseabhblpget ne GoMogent,feed uni !

can be corrected in a control mannér. Therefore mechani cal 'y occurring

di spl acenent can be correct in_a caont.rol nn o allow.5 the ne ni cal
di spl acerren(io%urbjecaeﬂ?ﬁa%atogg THe%° pseaut 0 r?a%%lnegis hecfce oe\r%éc,ecﬁ hgocoﬁg%nent S

e e e £ e e B S SR L B P
of transmitting the displacement amount data to the control
device 8. Moreover, the connectors 15 of the component
feed unit 10 are connected to the communication cable 45 as

10 well as a power supply cable 46 connected to a power supply
43.

In the feed claw displacement amount measurement

device 40 of the aforementioned construction, by capturing

the image of each of the feed claws 5 according to a

15 procedure similar to the procedure shown in the flow chart

of Fig. 15, the displacement amount data of each of the

feed claws 5 can be formed. The formed displacement amount

data can be stored and retained in the personal computer 42

and also inputted and stored in the memory section 22

20 inside the control device 8 through the data output section

inside the personal computer 42 and the communication cable
45.

The detection (measurement) of the amount of

displacement of each of the feed claws 5 may be carried out

25 before the shipping of the unit on the manufacturer side of



achi eved. 10 According to the second aspect of the present invention, the
di spl acenent anount data are the data forned based on the actual rotational
novenent position of each of the feed claws in the rotational direction of
the feed rotor when the feed rotor is rotationally driven by the 15 rotary
driving device so that each of the conpodénts is positioned in the
tonponent pickup position and the position where the feed claw shoul d be
positioned. Wth this arrangenent, the anount of displacenent of each of
the feed clawscan beaccuratel ycorrected with the20
correctionaglek i veagpepent dakafior ned thased opyt hpdbapl acgmeny anpyat dat a,
andst abl e hi gh-accuracy conveyance of the conponent-feeding nenber can be
achi eved. Ags@s@h&feri®© tReviBErd @speckof thamyesentchavertddn, &af he
conponent feed unit, the control section 25 includes the correctional
driving amynipdatndof MBLLOAt oSSR WaLehoEonme Lhe carreetignal
driving anount” data of the feed rotor by correcting the rotational driving
anount dat ot t hes f eed cl ; f r Qy e tar
aaPEePaEH% Eh&pﬁbﬁg dsClians Lﬂ'{lt}]hlg ﬁﬁ% gg%g W 4 lEr?lttahée/n

driving device capabl e of " positioning eac nponents in

conponent pi.cku si.ti,on _an.the basis of the displac nt anount data and
the data rgékg%(ntr%%% E%g?i 8?\ i iechc?megf?r?eer\lltab%1 e‘?e‘t‘rgjr%sfﬁﬁé)ydinéepa}rhsce nt
anmount data, the rotational driving amunt gata and the correctiona
driving anctRiCtat aNCIPLRCRARS SPVafGertint  TAD BXATRbGt t ithG tired claw

di spl acenent, anpunt data of each of the feed claws to the control section,
the di spl acthetaeinenc ARG NS BH ek SRl ¢ 4br r dbereovaEcotEihyy to
the fourth aspect of the present invention, the amount of displacenent is
the anpunt ®f PRUFISSp| apeseiplef the cagtiyal ORbr s odepesitionn withowtespect
to the reference position of each of the feed claws that should be forned
on the out etsieyi pher gretiahentasdrencot devicer espotedancidad tdboe ifgul ar
formation intervals of the feed perforations of the conponent-feeding
menberQ 20 ti¢ hcohstsibueangdaenteshy fcarhie/i ognerd 1 he aalbvierarepé it omesll
correction, high-accuracy stable conveyance of the conponent-feeding
nenber, i.ecompsiedt eld eed sHowrhei € onponens saeandeei achi eved. According to
the fifth aspect of the present 25 invention, the control section is able

to detect the 64 rotptHAng pRsi tddtf1 t hevieed gr ol 9r And iR rel & t he
rotational driving ambunt of the feed rotor by the rotary driving device

while carrimng edtrtheiggh eChir@Rrindy ddhiSntOPSLEAS | @grmg,feqoaorgé@dio%ﬂ%i on
e

can securely grasp the 5 amount of the rotational driving of the fe r ot or
and the according to the description in connection with the block
15 diagram of the control device 8 of the component feed unit
10 shown in Fig. 14, it may be the case where the
correctional driving amount data formation section 21 is
not provided instead of the above-mentioned case. This is
for the reason that the rotational driving control of the
20 feed rotor 6 can be similarly executed by the correctional

driving amount data by forming the correctional driving
amount data on the basis of the displacement amount data in
another control device, computer or the like provided with
the function possessed by the correctional driving amount

25 data formation section 21 as described above, inputting the



actual anount of the rotational driving of the feed rotor. Therefore, the
rotational driving anmount of the feed rotor can be accurately controlled on
the basis of the correctional driving anount data, and hi gh-accuracy stable
10 feed of the conmponents can be achieved. According to the sixth or
sevent h aspect of the present invention,48he rotational position of the
feed rotor can be directly detected by using the encoder and the detection
di vide, and accurate detection can be achi eved. 15 According to the eighth
aspect of the present invention, the cross section of each of the feed
claws i s nafofndredot héetibral edBRGWHAr ah@Pe ASta 1heo cenventd pnaly case
but fornmed into the roughly circular shape. Wth this arrangenent, the

contact porddwitefs they 23 da6 1 ancamnthe ivpde d Qné}@crﬂ]k ys%d'eéf‘ori g0 the

feed perforation, and high-accuracy stable conveyance of t

component - feedi ng bRl LAMPe: 3C IRy o - ACCRRELATRERA L Ny U ALY ASRECT Of

the present invention, the rotary driving device has a rotary Iving 25

not or whi ched C%ﬂ&}e j tly t h t 5. direct]|
rotatiopad%ﬁ%%iyes t_eg?gggggoggméhﬁt§?4é§%?é#%§%%§£§%tTgPﬁgro cirtence
or ever e i1 carbaBr SOPIET IR, U8 n B 3N B bl e Rronth o 8 of
drive trans 'tting}section.of bgvel eahé or tge |j ke, and_t he rotational

driving of THEFESH RRGrELI B dtel YR edarsl yC L eved OTRES0Md ng t o
the tenth 3§§80t of the present invention, the control section is able to
correct th PRtk | BREIPREFEr SicethsEesdnratoghed f Bhatr 6osVeya the basi s
of the correctional driving amount data. Wth this arrangenent, it becones
possi bl e t FERANENGE S nGor masiesh vihi If@rcorthed atdamporfant extaed e it he
rotational reference positions of a plurality of conponent feed units 15
arrayed i nTEageshtinartdia ccompenant hfged i oust nblewilty ingspedtngot e
flexibility of the correction. According to the eleventh aspect of the
preseft i nwattatdonad cdimpenebonf eed dewi centemovabl yoequipped® wot h tithe
component feed unit that has the aforenentioned effects 20 can be provided.
feed rotor 6, the correctional driving amount data of each
of the feed claws 5 1is formed on the basis of the
displacement amount data formed on the basis of the
measured amount of displacement, and each of the component
15 storage sections 3 is securely positioned in the component
pickup position 16 on the basis of the correctional driving
amount data.
That 1is, even if there 1is wvariation in the
formation position of each of the feed claws 5 in the feed
20 rotor 6 or there is displacement between the center of
rotation R of the feed rotor 6 and the center of rotation 8
of the motor 7, by detecting the amount of displacement in
the formation position of each of the feed claws 5

attributed to the variation and displacement and executing

25 the control of the rotational driving amount of the feed



According to the twelfth aspect of the present invention, by neans of the
feed cl aw di spl acenent anount neasurenent device provided with the inmaging
device for capturing the imge of each of the feed claws, the 25

di spl acenent anmount data formation section for formng the 66

di spl acenent anount data on the basis of44he captured i mage and the data
out put section for outputting the forned displacenent anbunt data to the
control section of the conponent feed unit, the anmount of displacenent can
be 5 neasured nore easily. Therefore, by using the abovenentioned feed cl aw

di spl acenento@Pount HEASH SIBEHE 2 eV CEf A JTEARYERFERY CANLasidee,
achi eved not only on the manufacturer side of the conponent feed unit but

al so on thewyser; fiden Kfeddie carmpnento fhed 'tthéon&g@% U déeééeéﬂ?g

thirteenth aspect of the present iInvention, ere ca

conponent t d ce . | d_ge i.0 equi pped
wth a pIura |f§ng% 8%% ?ﬁh@%ﬁ%%t£§ﬁ§¥%anl gggg&%%sg % %%esg%% |%é§0&)
conponent ositions are arrayed. in a component feed can
be carried ustﬁ%loqblayccvﬁlﬁc}ﬁl Yh eaacccur% v jr:Irﬁﬁﬁ?ncglﬁ"fs ngeo ton‘pl ck up

t he components from rallt f co onent glcﬁup po i tians means of
the plurality of co QEﬁdl RUQHP | &SERe °Lo eiﬁﬁﬁ PG n
each of the conponent feed units 0 corrects t he anount of di spl acenent
bet ween t hETHHARGRE R ﬁlERUpbﬁoﬁQﬁ%ﬁ%@Qnﬁ?%ﬁ@%a@%%hoblﬂhea&F§6ﬁ§é@ﬁ€ht
anount data. According to the fourteenth aspect of the present invention,
by control Iy a@mPanst ifrd Wiritvildy anount of 25 the feed rotor so that

t he conponents stored in the 67 - conponent-feedi ng nenber are

successi vel y positiohtargavahe esnpdreit phcklEipgpodit i bhe omotiee basiss of
the correctional driving ambunt data of the rotational driving anount of

t he feed rotomtfegt nbrdéased on tthe diespl acehent 6amdurhio udatia tafr e thison
formati on position of each of the feed claws with respect to the rotational
directd on asf thegeant et ather dtiadd .on Aécdhdifged, r eheret batueenvey solde
conponent feedi ng nmenber, the displacenent of each of the feed claws

OCCUrring idF b KIRIeSSr ofhd ariidg drte HrRed shpse ol - 1dw1iHY Magsss of
assenbling the conponent feed unit can be corrected in a control nanner.
Therefore, dfif yecharbf@biYently fed consistently with the prescribed
pitch.

Furthermore, as shown in Fig. 2, the rotational

15 movement position of the feed rotor 6 is directly detected
instead of detecting the rotational movement position of

the motor 7 by the encoder 9, and therefore, the position

in the rotational direction of the feed rotor 6 can be

always made definite. Therefore, the rotational movement

20 position of each of the feed claws 5 formed on the feed
rotor 6 can be perceived individually and accurately, and

the variation in the feed of each of the feed claws 5 can

be accurately corrected. This can also be similarly

achieved by using a detection device 90 provided with the

25 aforementioned detection section 91 in place of the encoder



occurring displacenment can be corrected in a control manner to allow the
mechani cal di splacenent to be elimnated in a pseudo manner. Therefore, the
conponents in the conmponent 15 feedi ng nenber can be conveyed to the
conponent pickup position stably with high accuracy, and stable conmponent
feed can be achieved. According to the fibteenth aspect of the present
invention, the control of the rotational driving anmount of 20 the feed
rotor is carried out so that the actual rotational driving anount

calcul ated on the basis of the position in the detected rotational
direction cbincides with the rotational driving anount based on the
correctional driving anount data while directly detecting the position in

t he 25 rotati onals¢ksegtEmto@indt® feed rotor. By this operation, 68 the
above-nenti oned position can be detected nore accurately than when the
position of the feed 7id orpiesdrtdi HeGidrit idst eqlednyia a1 dIE¥Q tEgNsphgsion
device or the like. Therefore, high-accuracy stable conponent feed can 5 be
achi eved. AceW g { Ond e RikhieRBhR aspect lg.fov}etafs g esent oL BYAREION;  the
di spl acenent anpbunt data is the data forneé' y capturing tﬁe i mge o% t he
rot ational Lt} f fe I . rotati onal
di rect?on OC{CE}}{O t er?(ge)lzéd frcglfq%% m%goﬁﬁ]t%éarﬁgg%, r%'(tj%ér:llslaﬁ?creojtq’a% ih‘g%lé‘?l @% i ven
so that each o e, conponents i s positioned_ in_the npanent pi cku
position on ﬁégiéhﬁ% ngm?%%e?%t%?ﬁ%ﬁthnﬁ@@ﬁﬁﬁFuBo§ﬁgi8% 6F“%a%ﬁaT§ﬁThe
feed cl aws detected based on the inage and the position where each of the
feed cl aws & T RN RS i BT PHed 9 WRBRE 78S a%%ﬁﬁ%%t?o ttee afeeRd of

di spl acenent of each of the feed claws is securely corrected by the
correcti onfiMRAGVIGRL frbuite ISP ST e SRR oks tHovl Spt dtedrent 3 anount
data, and hi gh-accuracy stable conveyance of the conponent-feedi ng nenber
can be 20 achi eved. ARRordioNg tt AdJsevént editch adpetronict heompperent
invention, even if the displacenent anount data is the rotational angle

di splHtememowrotd @®paretusack) bf itshetheedrrpanasust hehatf eceteasalbhe

af orenenti oned aspects 25 can be obt ai ned. 69 According to the eighteenth
aspect of theckwy esedthohdenti phurdyiter g talrg trve 1o tcatmpamant | 41 fgd
anmount data of each of the feed claws of the feed rotor that conveys the
conponent - ffaedi nghereabeposent had¢eeaghiof 10he fcameom@ntss embodiment by

means of the suction nozzle 31 of one example of the
component holding member and mounts the components on the
15 surface of a board 32. As shown in Fig. 23, the electronic
component mounting apparatus 101 includes a component feed
section 37 provided with a plurality of removably arranged
component feed cassettes 30 of one example of the component
feed device provided with a component feed wunit 10, a
20 suction nozzle 31 capable of releasably sucking and holding
the electronic component 4 fed from this component feed
section 37, a head section 35 that supports this suction
nozzle 31 provided in its lower portion, an X-Y robot 33 of
one example of the positioning device that moves the head

25 section 35 in an X-direction or a Y-direction, which are



5 is positioned in the conponent pickup position on the basis of the

di spl acenent anount data, the correctional driving anmount data of the feed
rotor is formed and the rotational driving anount of the feed rotor is
controlled by the formed correctional driving anmount data. By this
operation, 10 the anount of displacenment4ean be reliably corrected, and

hi gh-accuracy stabl e conponent feed can be achi eved. According to the

ni net eenth aspect or the twentieth aspect of the present invention, the
amount of displacenment can also be detected by capturing the inmage of 15

t he conpondrte pdsirerbhedsi nrohghtgnpomentlel ckup posi t sarfhyeneans tife t he
board recognition device provided for the conponent nounting apparatus.

Mor eover, tie wrmatedofboh 5@ dceavedt funbheh iincileiedet gcbedrdi HARGg

di mensi on, can al so be converted into the rotational driving anount, which

20 is the rataticonals angite rdifedharleabhidat ehe Tharei ore, emend fe 4 hg board
recognition device is enployed as descri bed above, the anount of

di spl acenemotean it My De1dstested. xand LheisAr ra%?it QR 1GaR- e naGhieved.
25 It is to be understood that proper conbination of ~0 arbltrary

enbodigrent & rRNMRNG RE oAROWRIRS T RAd v aly U @{qﬂéthe g enzgffer t he

effects included in respective enbodi nent. i nvention

has been fully 5 desgalbegpﬁg CO@BSEEEQQoH‘th éhedéggferifd e Iffggggw S

thereof with reference to € acconpanyi ng’ dr

perspective view of the component feed section 37 is shown
in Fig. 24. As shown in Fig. 24, a total of ten component
feed units 10 provided for a plurality of component feed
10 cassettes 30 are mutually adjacently arranged in the
illustrated X-direction in the component feed section 37.
Moreover, the component feed units 10 are provided while
being removably positioned on a mounting base 50 in the
component feed section 37. Further, the component feed
15 units 10 are arranged so that the respective component
pickup positions 16 are arrayed at regular intervals in a

line along the illustrated X-axis direction.
Moreover, the head section 35 is provided with a
board recognition camera 34 of one example of the board
20 recognition device capable of recognizing the mounting
position by capturing the image of the mounting position of
the electronic component 4 on the surface of the board 32.
By moving the head section 35 in the X-direction or the Y-
direction by means of the X-Y robot 33, the board

25 recognition camera 34 is moved so as to scan the surface of



to be noted that various changes and nodifications are apparent to those
skilled in the art. Such changes and nodifications are to be understood as
included within the 10 scope of the present invention as defined by the
appended cl ai ns unl ess they depart therefrom 71 CLAIMS 1. A conponent
feed unit (10) for positioning storage sédtions (3), which rel easably store
a plurality of electronic conponents (4) in a belt-shaped conponent 5
feeding nenber (1) in which the storage sections and feed perforations (2)
are formed at regular intervals (P) in a lengthwi se direction thereof, in a

conmponent pihek i aasi3d omn (Ud)imndral liovd gy &het g mpenaitiodd ﬂ@@;rﬁ@ﬁn%rom
the positioned storage section, the unit conprising: 10 a feed rotor (6)

whi ch has idosiaute! feddheipturyised v thosr @l e ddit ion feark £ ays, (5)
capabl e of being engaged with the feed perforations,” for conveying the

conponent - f eedi ng memer shwht Sid OFali ongk didect LeR Py hotatifg,ataund its
i Vi ng i ce ?7) For

center of rotation (R); 15 a rotary driving devic rotationally

drivi th t hat e. t-f i i.Ss conveyed;
ond' o cont S RAnE RbpaPat 48 1BIC AGRTRRAEN 5| REHLEIn P TR Lo SRVESF Y e

f eed t t L V] iLce, t . t.r.al tion, ret
cor oot onal® (TG SRETREE dRachr ERECREarHae oA mg DR ot L he

feed rotor forned based, on, di acenent .amount data of a formation position
of the feed®dlS e%M??PYE%beEEEhS Fﬁé?ﬁ%%ﬁi ig%%IOH?F%E%?Bﬁ St t¥eecent er

of rOtatiogﬁg&a%qﬁnfqgg thgzelectronic components 4 by the component
feed section 37, sucking and holding operation and hold
release operation of the electronic component 4 and the
10 mounting operation of the electronic component 4 by the
suction nozzle 31, movement operation of the head section
35 by the X-Y robot 33 and the imaging operation by the

board recognition camera 34.
When mounting the electronic component 4 onto the
15 board 32 in the electronic component mounting apparatus 101
of the aforementioned construction, the component-feeding
member 1 is conveyed by the component feed cassette 30 that
stores the electronic component 4 to be mounted onto the
board 32, and the electronic component 4 is positioned in
20 the component pickup position 16 in the component feed

section 37.

On the other hand, the head section 35 is moved
to a place above the component feed section 37 by the X-Y
robot 33, and the positioning of the suction nozzle 31 and

25 the component pickup position 16 where the electronic



- rotor and controls the rotational driving anount of the feed rotor based
on the correctional driving anount data so that the conponents are
successively positioned in the conmponent pickup position. 5 2. The
conmponent feed unit as clained in claim1, wherein the displacenment anount
data are data fornmed based on an actual HA8tational noverment position of
each of the feed claws in the rotational direction of the feed rotor and a
position where each of the feed claws should be 10 positioned, when the
feed rotor is rotationally driven by the rotary driving device so that each
of the conpomemdrsents $aiss tdwtie iand hes cdnponentr i@ ke posi tion. 3. The
conponent feed unit as clainmed in claiml1l, wherein the control section

conprises: 15 a correnibsetflertliyi nghar@uwdt i slatreo A rdved i ons sesté@ndéwd) for
formng the correctional driving anmount data of the feed rotor by

correcting ddiepf oh@t i e§akndr iivi AUty dat argf  8pEBrOfs it dee gl cligus of
the feed rotor by the rotary driving device capable of positioning each of

20 the conponest Syl i: t&ﬁr} eNta R CA IR PASE TRy bﬁ?eed:‘(%%&?%rlt, and

di spl acenent anbunt data; and a data retal nnent section

retri ayabl y gt alfidg dhe. dispLaGRIRNt ;Ampunt o dala,, Lie Lot atLenal driving

anount data and t'he correcti rving anoun

conponent feed unit as_claiped in claiml .%Eerein the a nt, of .

di spl acerrerﬁl‘?"seé;nu%n%lﬁﬁ{“ 8Edic§&pa°&%r%1tpj( u%fp?ﬁjegéﬁlggl% FOF MR Y Hhe
position with respect to a reference position of each of the feed claws 5
that shoul e ForHEd P IRF DR et! peri phery of the feed rotor in

correspondence with the regular. formation intervals of the feed
perforations of the cOHTIBRNleedifye head section 35 is moved by the

X-Y robot 33 to a place above the board 32 held by the
10 board holding section 38, and the electronic component 4
held by the suction nozzle 31 is aligned in position with
the mounting position on the board 32. It is to be noted
that the mounting position may be recognized by imaging the
mounting position by the board recognition camera 34 before
15 this positional alignment.
Subsequently, by moving down the suction nozzle
31 to bond the electronic component 4 in the mounting
position of the board 32, releasing the suction and holding
and then moving up the suction nozzle 31, the mounting of
20 the electronic component 4 onto the board 32 is completed.
When mounting a plurality of electronic
components 4 onto the board 32, the mounting operation of
the electronic components 4 is achieved by repetitively
carrying out the aforementioned operation.

25 During the mounting of the electronic component 4



menber. 5. The conponent feed unit as clained in claim1, 10 wherein the
control section is operable to detect the rotational position of the feed
rotor and controls the rotational driving amount of the feed rotor by the
rotary driving device while carrying out the detection. 6. The conponent
feed unit as clained in claim5, 15 wher&$n the detection of the rotational
position of the feed rotor is carried out by an encoder (9) for directly
detecting the position in the rotational direction of the feed rotor. 7.
The conponent feed unit as clained in claimb5, 20 wherein the detection of
the rotati enal qeesidibend ofabidie f eathd otrartaitd ol | &k iGtitndy andlgitectiison
device (90) including an object (91) to be detected provided for the feed

rotor and gpristieaidIgnN £8etkieeh dP2bnf Othdetegsi Y & NMvesre i 98 denfeh tof t he
obj ect to be detected by the 25 rotational driving of the feed rotor. 74

- 8. The CCHH%Rﬂﬁc”tdaft%e%fU@atckﬁsfé‘écP'ém 9 o I8 lﬁeé@e‘trc?dcﬂ” 963‘&*?1 Fadrhe

feed claws has a cross section fornmed Into a rough y circul ar shape

per pendi Cu'cac{rdd?’ ‘%gafezegi %nﬂrfﬁtégr‘a%ﬁ&rﬁe&e c% UloctdRQ NGy

th

conponent - f ee I'S” conveye € roughly <circul ar
perlprgeralfsurfacesbO ut a ai nst |nggg per %her@h sur£€%§§l§%ethei;e§p
perforatlons ornealln a rougth ci reafar® ape at the conponen fee I ng
menber. 9. The t feed unit a aimed in clai wher ei.n t he
fotary dri ARRF AR e e s rorBPyeREr Cr et T PmEes dhcen RS (iiddted
dlrectly to the feed rotor for dlrectl rota onal ly driving the feed
fotor . 10, BHtio Horharut LA Rb T ARG TEEGT rodneR CEe ThAMRNH PR f eed
r ot or has a rotational reference position 15 in its rotational direction,
and the corPMONENES dh F3NoPer AFBIEY e Reekt1apRA r dhattihenale sREEisiRce
position in the rotational direction based on the correctional driving
anmount dat eEoMplenentc grgdtiant ppedtidesi €, cemgt i Bismgsugdignuaind retckiupment
section (74a) renovably equi pped with the conmponent feed unit claimed in
any drie of of ailms dledtrougic 1@pmponents 4 can be carried out securely

and stably.

A modification example of the electronic
component mounting apparatus 101 of the present second
embodiment will be described next. In the aforementioned

15 electronic component mounting apparatus 101, +the head
section 35 is provided with one suction nozzle 31 according
to the description. However, the electronic component
mounting apparatus of the present second embodiment is not
limited only to the aforementioned case but allowed to have,

20 for example, a head section provided with a plurality of
suction nozzles. As one example of the above case, a
perspective view of a head section 60 provided with a
plurality of suction nozzles 61 of one example of the

component holding member is shown in Fig. 27.

25 As shown in Fig. 27, the head section 60 is



a reel retainnment portion (71) which is provided for the unit retainnment
section for rotatably renovably 25 retaining a conponent feed reel (72)
around whi ch the 75 conponent - f eedi ng menber is wound and stored; and a
conveyance passage (73) for conveying the conponent-feedi ng nenber fed by
bei ng unwi nded fromthe conponent feed re®l retained by the reel retainnent
portion 5 feedably to the conponent feed unit. 12. A feed cl aw di spl acenent
anount measurenent device conprising: a retai nment base (47a) which

rel easably retains the conponent feed unit clained in any one of clains 1
10 t hrough pkQvided REGHOslevieetr {dd)nadi Toisi 61 iixed tiso 1lohe rr gloaitirent base
for capturing an imge of the formation position of each of the feed claws

W th respegihd @nehguelntd fzA1dAtg10m rer atﬂi%alé& alt arjuldir aeltiary0fs the
feed 15 rotor in the retai ned conponent feed device; a displacenent anount

data formatjion, sectd og1648) dher {oriddg (dspkagepest s gpunthdata Rf1 d.he
formation position of each of the feed claws based on each of the inmages

captured by fr]}%fgje%%i n9i9€1¥£9§isa%<} 29,8 th‘&@i8Ht R, Sest i on £49L fdle
%he 5

out putting ormed di splacenent anmpunt data to the control section of

Lo COmOnSl SSUCARUE 2o Sy, SNE UL LI ARRALUS SR . @

component Eﬁg%ﬁgﬂJG%ﬁgﬁgﬂgﬂ%ééhEﬂp&ts 10 shown in Fig. 24. With this

arrangement, the plurality of suction nozzles 61 can be

concurrently arranged above the plurality of component

pickup positions 16. Therefore, a plurality of electronic

10 components 4 can be concurrently sucked and picked up, so
that efficient component mounting can be carried out.

Moreover, as shown in Fig. 27, the head section

60 is provided with a board recognition camera 62 of one

example of the board recognition device on its side surface.

15 This board recognition camera 62 1s provided for the

purpose of accurately recognizing the mounting position of

the electronic component 4 by imaging the mounting position

of the component on the board 32. However, in addition to

the above-mentioned use, by imaging the position of the

20 component pickup position 16 in the component feed unit 10,

the position of the component pickup position 16 can be

accurately recognized.
For example, as shown in Fig. 22, the image of

the electronic component 4 (or possibly the component

25 storage section 3) positioned in the component pickup



76 - one of clains 1 through .10 arrayed in a line so that the respective
conponent pickup positions are arrayed in a line; a head section (35, 60)
which is provided with a 5 plurality of conponent hol ding nenbers (31, 61)
for rel easably hol ding the conmponents and are arrayed in a line along a
direction in which the conponent pickup positions are arranged, holds the
conmponents fed fromone or the plurality of conponent pickup positions
anong the plurality 10 of conponent pickup positions by neans of the
conponent hol di ng nenbers and nounts the held one or the plurality of

conponent s gk WY | 18 RESIdHOHpdesht | §88d0furi thopy di § 32k tau hearily
hol di ng section (38) which rel easably 15 hol ds the board,; 5)a p03|t|on|ng

devi ce (33).Or pearhyi A O RQH t EoRbRg 02t he diel qhaoaséﬂsla@d dfhetnis
conponent holdlng menbers,” the control section of each of the conponent

feed 20 un| g é%?%?%éﬁ? t?f displ agement QEEMQELH%ﬂi gﬁgpgne@t

pi ckup p03|t| 'acenent anount data, a ows the

conponents \t i d fro | ur of t ti

by the i ur Sty RS nsaResE %sa. 5 hehbe e 5L STRORTE e RERh ! o1
met hod_ for copveyi a_belt sha ed conmponent - f whi ch
Comontnt A1 S05CEEMBRERS) K RSE Rt OTE R AYr i 1 of CBF GBePoREc 2
conmponents (4) while allow ng the conponents to b k d d f

perforati orfgsl% Ancg ed?Bi"rredTg? rEgUPaMeR L&A & ‘%ﬁc tﬁﬁ’ngpltggﬁ?ﬁgf%‘é
direction thereof, in its rotational direction by the rotation around a
center of r¥itatPEn {R) BPURLLBEJ GOBHOY 69€BRCEN %ﬁjt%? 58 phefGtBPIRI ch a

plurality of feed claws (5) capabl e of belng engaged with the feed
per f or at i orePRERNYVS MwHitigidaghpafatus 1, the board recognition

camera 62 and so on. The amount of displacement D as the

10 calculated distance data is inputted to.the control device
8 of the component feed unit 10 that feeds the electronic
component 4. The amount of displacement D as the input
distance data is converted into an amount of angular
displacement, and correctional driving amount data can be

15 subsequently formed according to a procedure similar to the
procedure described in connection with the first embodiment.

In this case, assuming, for example, that the

amount of displacement as distance data is 6L, the amount

of displacement as angle data 1is 80 and a dimension from

20 the component pickup position 16 to the center of rotation
R of the feed rotor 6 (i.e., approximately corresponding to

the radius of the feed rotor 6) is X, then the conversion

of the distance data into the angle data can be calculated

by the equation: 80 = 8L.-360/2nX. Fig. 21 shows the state

25 of the component pickup position 16 when the amount of



10 the storage sections in a conponent pickup position (16) to feed the
conmponent fromthe positioned storage section, whereby the rotational
driving amount of the feed rotor is controlled based on correctional
driving amount data of 15 the rotational driving of the feed rotor forned
based on di spl acenent anount data of each2of the feed claws with respect to
the center of rotation or the rotational direction of the feed rotor, and
the conponents are positioned successively in the conponent pickup position
to 20 feed the conponents. 15. The conponent feed nethod as clainmed in

claim 14, whesel acéheneord rol (drdhe rotational driving amount of the feed
rotor is carried out so that an actual rotational driving anmount cal cul ated

based on the positionbredher 25¢deat eﬁﬁ@&er%ta?‘tiu‘%ri‘ﬁb défe%tﬂeor‘c&ﬂkagég@.s

with a rotational 78 - driving anount” based on the correctional driving

amount dat g ks Bokeetby ded g%%ﬂ&ﬁé‘%wéhiggﬂo' notfhetfégt aaﬂdq%%' 9

direction of the feed rotor. 16. e conponent feed method as ¢ alnedfin
of “each of ThE T Sem el audY: o Rer Bt by canraltia dh Falisa®orea rordtibnal
TovenEyt PaALgRgly oo6d, oLyl fsed clats i ne gotationa dugslion
I's 10 posi téoorglggneizr?t tépem_pot eonceo%pc?rilg#tljpst?grs;éé OsnecatnidorPeli% nags bggggribed
above. For example, it 1is also possible to capture the
image of the feed claws 5 of the feed rotor 6 from the
upper side as shown in Figs. 19 and 20. However, when the
10 feed claw 5 is formed into a roughly tapered shape, there
are not a few cases in which the center position of a claw
lower portion 5b and the center position of a claw upper
portion 5a do not coincide with each other. In the above
case, as shown in Fig. 20, it is sometimes difficult to
15 detect the amount of displacement D as the distance data.
Fig. 19 shows the state of the feed claw 5 when the amount
of displacement is 0 (zero).
A method for correcting the mutual displacement
of the component pickup positions 16, which are to be
20 arrayed in a line, by means of the aforementioned board
recognition camera 62 will be described next.
Reference is made to the case where, for example,
five component feed wunits 10 are arrayed at regular

intervals in a line as shown in Fig. 25. In the case where

25 each of the component feed units 10 is used specified in



on the rotational novenment position of each of the feed claws detected
based on each of the imge and the position where each of the feed claws
shoul d be positioned. 17. The conponent feed nethod as clainmed in claim14,
15 wherein the displacenent anount data are data of the anmount of

di spl acement of the rotational angle of sach of the feed claws. 18. A
conponent feed nethod as clained in claim14, wherein the rotational
driving amount data of each of the 20 feed claws of the feed rotor that
conveys the componentfeedi ng nenber so that each of the conponents is

positioned Figd he2sogpane®, ptEKURCREShELEN Fle® ik £€4 edrhased QR 4t hes
di spl acenent anount data, whereby the correctional driving anount data of

the feed ridipdriedorfed apdi the 1pahat igual 25 dri ?{bﬂ@ agpuBt i, thcg‘;% ced
rotor is controlled by the 79 formed correctional drfving arrount dat a.

19. The componeadfeed et hed agg%!aE?ﬁHtLHaﬁéaig%&éz ﬁﬂergﬁg_qﬁplﬂ%éng an

i mage of the conponent positioned in tHe conponent pickup posi ti

board recogpi.td evi,ce 4 ) jded for ac onent, nmoyntjn

appar at us ?APOI% thrgt Verlr%un?%&?%%erg% g%g#t) ?%ﬁlﬁﬁoflﬁeqrcégr?ﬁc?n&ﬁn b'eéikua% )
osition o t he hoard,, cal cul ating an _anount qf displa nt _between the
Bositﬁgnedq%%1Qﬂ%§$ Bt hePes 6ﬁgﬁtqﬁrgzugq5%ﬂtion'1g%g§se&66ﬁ e
captured i e, and form ng correctional driving amount data of the
rotationaﬁgﬁ%\ﬁ%ﬁf %% 3% eed rotor based on the cal cul ated ampunt

of di spl acenent.
P As shown in Fig. 25, the component feed units 10

are arranged so that the component pickup positions 16 are
arrayed in a line. However, due to the displacement of the

10 mounting position with respect to the component feed units
of the electronic component mounting apparatus and so on,
it is sometimes the case where the component pickup
positions 16 are arrayed not in a line. In the above case,
as shown in Fig. 27, it 1is difficult to concurrently

15 arrange the plurality of suction nozzles 61 among the
suction nozzles 61 similarly arrayed in a line in the
plurality.of component pickup positions 16, and it becomes
imﬁossible to carry out the high-accuracy stable suction
and pickup of the plurality of electronic components 4.

20 In the above-mentioned case, by first placing the
board recognition camera 62 provided for the head section
60 shown in Fig. 27 above the component pickup position 16-
1 of the component feed unit 10-1 and capturing the image
of the position, the amount of displacement between the

25 suction and pickup position of one example of the holding



20. The conponent feed nethod as clained in claim19, 15 wherein the anount
of displacenent between the positioned conponent and the conponent pickup
position is a distance dinension in a direction in which the
conponent - f eedi ng nmenber is conveyed, and the correctional driving anount
data of the rotational driving anount of54he feed rotor, 20 which is a
rotational angle, is forned based on the distance di nension and a di aneter
of the feed rotor.
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rotational directions in each of the component feed units
10.
Moreover, in each of the control devices 8, the
correctional driving amount data for making the component
10 pickup positions 16 coincide with the suction and pickup
positions may be stored and retained as initial position
information of the feed claws 5 in the memory section 22.
Moreover, the calculation of the amount of
displacement by capturing the image of the component pickup
15 position 16 by means of the board recognition camera 62 is
not limited to the calculation carried out by the board
recognition camera 62. For example, instead of the above-
mentioned case, it may be the case where, the electronic
component mounting apparatus is provided with a component
20 recognition camera of one example of the component
recognizing device for recognizing the held posture of the
electronic component 4 sucked and held by the suction
nozzle 61 by capturing the image of the sucked and held
posture and similar operation 1is carried out by the

25 component recognition camera. In concrete, by calculating
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displacement between the component pickup position 16 and
the suction and pickup position in the component feed unit
10.

10 As described above, when the amount of
displacement is corrected by the board recognition camera
62 or the aforementioned component recognition camera
provided for the electronic component mounting apparatus,
the correction operation of the amount of displacement can

15 be carried out in the series of mounting operation of the
electronic component 4 onto the board 32 without stopping
the feed of the electronic components 4 by the respective
component feed units 10. Accordingly, there 1is an
advantage that efficient component mounting can be achieved

20 - without stopping the apparatus operation.

Moreover, with regard to the correction operation
of the amount of displacement, the correction of the
displacement has been carried out by inputting the
displacement amount data to the control device 8 of the

25 component feed unit 10 and forming the correctional driving
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it may be the case where the correction of the dlsplacement
5 is carried out by directly rotationally driving the motor 7
by a prescribed amount with a signal inputted from the
outside of the control device 8. For example, it can be
considered the case where the control of the rotational
driving amount of the component feed unit 10 is carried out
10 by the mounting control device 36 of the electronic
‘

component mounting apparatus 101.
A perspective view of a component feed cassette
70 of one example of the component feed device removably
provided with the component feed unit 10 is shown in Fig.
15 28, and this component feed cassette 70 will be described

next.

As shown in Fig. 28, the comppnent feed cassette
70 includes a cassette main body 74 provided with a unit
installation section 74a of one example of the unit
20 retainment section removably equipped with the component
feed unit 10, a reel retainment portion 71 that is provided
for this cassette main body 74 and rotatably removably
retains a component feed <reel 72 around which the
component-feeding member 1 1is wound and stored, and a

25 conveyance passage 73 that conveys the component-feeding
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5 supply section 74b and a connector 74c for executing

information communications of data and so on are provided

on the right-hand side of the cassette main body 74 in the

figure. The component feed unit 10 can be supplied with

electric power through this power supply section 74b, and

10 this connector 74c is connected to the connector 15 of the

component feed unit 10, allowing the information to be
transmitted to the control device 8 via the connector 74c.

By arranging a plurality of the component feed

cassettes 70 and removably mounting the cassettes on the

15 electronic component mounting apparatus 101 or the like as

shown in Fig. 23, continuous feeding of tﬁe electronic

components 4 can be achieved by the component feed unit 10.

According to the second embodiment, by equipping

the component feed section 37 of the electronic component

20 mounting apparatus 101 in which the mounting of the

electronic components 4 onto the board 32 is carried out

with the componént feed units 10 of the first embodiment,

there can be provided an electronic component mounting

apparatus that is able to continuously feed the electronic

25 components 4 stably with high accuracy during the mounting
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Moreover, by imaging the component pickup
5 position 16 in the component feed wunit 10 utilizing the
board recognition cameras 34 and 62 provided for
recognizing the mounting position on the board 32 and the
imaging device, such as the component recognition camera
provided for recognizing the posture of the electronic
10 component 4 sucked and held, provided for the electronic
component mounting apparatus, the amount of displacement of
each of the feed claws 5 of the feed rotor 6 can be
detected. Therefore, the amount of displacement can be
detected even without the provision of an imaging device
15 specially for detecting the amount of displacement of the
feed claws 5 1like the <camera 41 of the feed <claw
displacement amount measurement device 40 and the camera 17

of Fig. 13 dissimilarly to the first embodiment.
Moreover, by detecting the amount of displacement
20 by the aforementioned method, the detection can be
performed while carrying out the component mounting
operation by the electronic component mounting apparatus
101, and the stop of the apparatus operation for the
detection of the amount of displacement can be eliminated.

25 Therefore, efficient component mounting can be achieved.
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component mounting apparatus is equipped with a plurality
of component feed units 10 so that the component pickup
positions 16 are arrayed in a line, there is the problem
5 that the component pickup positions 16 cannot sometimes be
arrayed in a line due to the displacement of the mounting
portions for the equipment. Even in the above case, the
amount of displacement with respect to the suction and
pickup position can be detected by imaging each of the
10 component pickup position 16 by the board recognition
camera 62 or the like, and the amount of displacement can
be corrected in each of the component feed units 10 on the
basis of the detected data. Therefore, even when the
displacement occurs, the component pickup positions 16 can
15 be securely arrayed in a line by the aforementioned
correction operation. By this operation, it becomes
possible to concurrently arrange, for example, the
plurality of suction nozzles 61 provided for the head
sections 60 above the plurality of component pickup
20 positions 16 and carry out the concurrent suction and
pickup of the electronic components 4 stably with high
accuracy.
Moreover, it is ©possible to carry out the
correction of the displacement of the feed claws 5 at neéd

25 in the control device 8 of each of the component feed units
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5 that the electronic component 4 is fed as it is without

carrying out the aforementioned correction for a general-

purpose electronic component 4 that does not require high

mounting position accuracy and the electronic component 4

is fed by selectively carrying out the correction for an

10 electronic component 4 that requires high mounting position
accuracy.

According to the first aspect of the present
invention, the control section retains the correctional
driving amount data of the rotational driving amount of the

15 feed rotor formed based on the displacement amount data of
the formation position of each of the feed claws with
respect to the rotational direction or the center of
rotation of the feed rotor that conveys the component-
feeding member in a component feed unit, and the control

20 section is able to control the rotational driving amount of
the feed rotor so that the components stored in the
component-feeding member are successively positioned into
the component pickup position on the Dbasis of the
correctional driving amount data. With this arrangement,

25 the displacement of each of the feed claws occurring in the
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5 the mechanical displacement to be eliminated in a pseudo
manner. Therefore, the components in the component-feeding
member can be conveyed to the component pickup position
stably with high accuracy, and stable component feed can be
achieved.

10 According to the second aspect of the present
invention, the displacement amount data are the data formed
based on the actual rotational movement position of each of
the feed claws in the rotational direction of the feed
rotor when the feed rotor is rotationally driven by the

15 rotary driving device so that each of the components 1is
positioned 1in the component pickup position and the
position where the feed claw should be positioned. With
this arrangement, the amount of displacement of each of the
feed <claws can Dbe accurately corrected with the

20 correctional driving amount data formed based on the
displacement amount data, and stable high-accuracy
conveyance of the component-feeding member can be achieved.

According to the third aspect of the present

invention, in the component feed unit, the control section

25 includes the correctional driving amount data formation
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data of each of the feed claws of the feed rotor by the
rotary driving device capable of positioning each of the
5 components in the component pickup position on the basis of
the displacement amount data and the data retainment
section which retrievably retains the displacement amount
data, the rotational driving amount data and the
correctional driving amount data. With this arrangement,
10 by inputting the displacement amount data of each of the
feed claws to the control section, the displacement of each
of the feed claws can be corrected.
According to the fourth aspect of the present
invention, the amount of displacement is the amount of
15 displacement of the actual formation position with respect
to the reference position of each of the feed claws that
should be formed on the outer periphery of the feed rotor
in correspondence with the regular formation intervals of
the feed perforations of the component-feeding member.
20 With this arrangement, by carrying out the above-mentioned
correction, high-accuracy stable conveyance of the
component-feeding member, i.e., stable feed of the
components can be achieved.

According to the fifth aspect of the present

25 invention, the control section 1is able to detect the
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rotational driving amount of the feed rotor by the rotary
driving device while carrying out the detection. By this
operation, the control section can securely grasp the
5 amount of the rotational driving of the feed rotor and the
actual amount of the rotational driving of the feed rotor.
Therefore, the rotational driving amount of the feed rotor
can be accurately controlled on the Dbasis of the
correctional driving amount data, and high-accuracy stable

10 feed of the components can be achieved.

According to the sixth or seventh aspect of the
present invention, the rotational position of the feed
rotor can be directly detected by using the encoder and the
detection divide, and accurate detection can be achieved.

15 According to the eighth aspect of the present
invention, the cross section of each of the feed claws is
not formed into the rectangular shape as in the
conventional case but formed into the roughly circular
shape. With this arrangement, the contact portion of the

20 feed claw can be made to hardly bite into the feed
perforation, and high-accuracy stable conveyance of the
component-feeding member can be achieved.

According to the ninth aspect of the present

invention, the rotary driving device has a rotary driving

25 motor which is connected directly to the feed rotor and
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displacement due to backlash or the like can be prevented

in comparison with, for example, the case of intervention

5 of drive transmitting section of bevel gears or the like,

and the rotational driving of the feed rotor can be
accurately securely achieved.

According to the tenth aspect of the present

invention, the control section is able to correct the

10 rotational reference position of the feed rotor on the
basis of the correctional driving amount data. With this
arrangement, it becomes possible to carry out the

correction while correlating, for example, the rotational
reference positions of a plurality of component feed units

15 arrayed in alignment and to cope with wvarious modes by
improving the flexibility of the correction.

According to the eleventh aspect of the present
invention, a component feed device removably equipped with
the component feed unit that has the aforementioned effects

20 can be provided.

According to the twelfth aspect of the present
invention, by means of the feed claw displacement amount
measurement device provided with the imaging device for
capturing the image of each of the feed «claws, the

25 displacement amount data formation section for forming the
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displacement amount data on the basis of the captured image
and the data output section for outputting the formed
displacement amount data to the control section of the
component feed unit, the amount of displacement can be
5 measured more easily. Therefore, by using the above-
mentioned feed claw displacement amount measurement device,
the measurement can easily be achieved not only on the
manufacturer side of the component feed unit but also on
the user side of the component feed unit.

10 _ According to the thirteenth aspect of the present
invention, there can be provided a component mounting
device in which the component feed section is equipped with
a plurality of the component feed wunits so that the
respective component pickup positions are arrayed in a line,

15 the component feed can be carried out stably with high
accuracy by making it possible to pick up the components
from the plurality of component pickup positions by means
of the plurality of component holding members while the
control section in each of the component feed units

20 corrects the amount of displacement between the component
pickup positions on the basis of the displacement amount
data.

According to the fourteenth aspect of the present

invention, by controlling the rotational driving amount of

25 the feed zrotor so that the components stored in the
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feed rotor formed based on the displacement amount data of
5 the formation position of each of the feed claws with
respect to the rotational direction or the center of
rotation of the feed rotor that conveys the component-
feeding member, the displacement of each of the feed claws
occurring in the process of forming the feed claws or the
10 process of assembling the component feed unit can be
corrected in a control manner. Therefore, the mechanically
occurring displacement can be corrected in a control manner
to allow the mechanical displacement to be eliminated in a
pseudo manner. Therefore, the components in the component-
15 feeding member can be conveyed to the component pickup
position stably with high accuracy, and stable component

feed can be achieved.
According to the fifteenth aspect of the present
invention, the control of the rotational driving amount of
20 the feed rotor is carried out so that the actual rotational
driving amount calculated on the basis of the position in
the detected rotational direction coincides with the
rotational driving amount based on the correctional driving
amount data while directly detecting the position in the

25 rotational direction of the feed rotor. By this operation,
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indirectly detected via a drive transmission device or the
like. Therefore, high-accuracy stable component feed can
5 be achieved.
According to the sixteenth aspect of the present
invention, the displacement amount data is the data formed
by capturing the image of the rotational movement position
of each of the feed claws in the rotational direction of
10 the feed rotor when the feed rotor is rotationally driven
so that each of the components 1s positioned in the
component pickup position on the basis of the rotational
movement position of each of the feed claws detected based
on the image and the position where each of the feed claws
15 should be positioned. With this arrangement, the amount of
displacement of each of the feed claws 1is securely
corrected by the correctional driving amount data formed
based on the displacement amount data, and high-accuracy
stable conveyance of the component-feeding member can be
20 achieved.
According to the seventeenth aspect of the
present invention, even if the displacement amount data is
the rotational angle displacement amount data of each of

the feed claws, the effects of the aforementioned aspects

25 can be obtained.
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invention, by correcting the rotational driving amount data
of each of the feed claws of the feed rotor that conveys
the component-feeding member so that each of the components
5 is positioned in the component pickup position on the basis
of the displacement amount data, the correctional driving
amount data of the feed rotor is formed and the rotational
driving amount of the feed rotor is controlled by the
formed correctional driving amount data. By this operation,
10 the amount of displacement can be reliably corrected, and
high-accuracy stable component feed can be achieved.

According to the nineteenth aspect or the
twentieth aspect of the present invention, the amount of
displacement can also be detected by capturing the image of

15 the component positioned in the component pickup position
by means of the board recognition device provided for the
component mounting apparatus. Moreover, the amount of
displacement, which is the detected distance dimension, can
also be converted into the rotational driving amount, which

20 is the rotational angle, of the feed rotor. Therefore,
even 1f the board recognition device 1s employed as

described above, the amount of displacement can reliably be

detected, and the correction can be achieved.

25 It is to be understood that proper combination of
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embodiment.

Although the present invention has been fully

5 described in connection with the preferred embodiments
thereof with reference to the accompanying drawings, it is

to be noted that various changes and modifications are
apparent to those skilled in the art. Such changes and
modifications are to be understood as included within the

10 scope of the present invention as defined by the appended

claims unless they depart therefrom.
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CLAIMS
1. A component feed unit (10) for positioning

storage sections (3), which releasably store a plurality of
electronic components (4) in a belt-shaped component-

5 feeding member (1) in which the storage sections and feed
perforations (2) are formed at regular intervals (P) in a
lengthwise direction thereof, in a component pickup
position (16) and allowing . the components to be fed from
the positioned storage section, the unit comprising:

10 a feed rotor (6) which has its outer periphery
provided with a plurality of feed claws (5) capable of
being engaged with the feed perforations, for conveying the
component-feeding member in its rotational direction by
rotating around its center of rotation (R);

15 a rotary driving device (7) for rotationally
driving the feed rotor so that the component-feeding member
is conveyed; and

a control section (8) for controlling rotational
driving amount of the feed rotor by the rotary driving

20 device,

the control section retains correctional driving
amount data of the rotational driving amount of the feed
rotor formed based on displacement amount data of a
formation position of the feed claws with respect to the

25 rotational direction or the center of rotation of the feed
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feed rotor based on the correctional driving amount data so

that the components are successively positioned

component pickup position.

5 2. The component feed unit as claimed in claim 1,
wherein the displacement amount data are data formed based
on an actual rotational movement position of each of the

feed claws in the rotational direction of the feed rotor

and a position where each of the feed claws

10 positioned, when the feed rotor is rotationally driven by

the rotary driving device so that each of the components is

positioned in the component pickup position.

3. The component feed unit as claimed in claim 1,

wherein the control section comprises:

15 a correctional driving amount data

section (21) for forming the correctional driving amount
data of the feed rotor by correcting the rotational driving
amount data of each of the feed claws of the feed rotor by
the rotary driving device capable of positioning each of

20 the components in the component pickup position based on

the displacement amount data; and

a data retainment section (22) for retrievably

retaining the displacement amount data, the

driving amount data and the correctional driving amount

25 data.

should be

formation

rotational
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displacement (D) of the actual formation position with
respect to a reference position of each of the feed claws
5 that should be formed on the outer periphery of the feed

rotor 1in correspondence with the regular formation

intervals of the feed perforations of the component-feeding

member.
5. The component feed unit as claimed in claim 1,
10 wherein the control section 1is operable to detect the

rotational position of the feed rotor and controls the
rotational driving amount of the feed rotor by the rotary
driving device while carrying out the detection.
6. The component feed unit as claimed in claim 5,
15 wherein the detection of the rotational position of the
feed rotor is carried out by an encoder (9) for directly
detecting the position in the rotational direction of the
feed rotor.
7. The component feed unit as claimed in claim 5,
20 wherein the detection of the rotational position of the
feed rotor is carried out by a detection device (90)
including an object (91) to be detected provided for the
feed rotor and a detection section (92) for detecting a
movement position of the object to be detected by the

25 rotational driving of the feed rotor.
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direction of the feed rotor, and the component-feeding
member 1is conveyed while making the roughly circular
peripheral surfaces abut against inner peripheral surfaces
of the feed perforations formed in a roughly circular shape
at the component-feeding member.

9. The component feed unit as claimed in claim 1,
wherein the rotary driving device has a rotary driving
motor (7) which is connected directly to the feed rotor for
directly rotationally driving the feed rotor.

10. The component feed unit as claimed in claim 1,
wherein the feed rotor has a rotational reference position
in its rotational direction, and the control section is
operable to correct the rotational reference position in
the rotational direction based on the correctional driving
amount data.

11. A component feed device comprising:

a unit retainment section (74a) - removably
equipped with the component feed unit claimed in any one of
claims 1 through 10;

| a reel retainment portion (71) which is provided
for the unit retainment section for rotatably removably

retaining a component feed reel (72) around which the
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the component eed unlt claimed in any one of claims 1

10 through 10;

an 1imaging device (41) which is fixed to the
retainment base for capturing an image of the formation
position of each of the feed claws with respect to the
center of rotation or the rotational direction of. the feed

15 rotor in the retained component feed device;

a displacement amount data formation section (42)
for forming displacement amount data of the formation
position of each of the feed claws based on each of the
images captured by the imaging device; and

20 a data output section (42) for outputting the
formed displacement amount data to the control section of
the component feed device.

13. A component mounting apparatus comprising:
a component feed section (37) removably provided

25 with a plurality of the component feed units claimed in any
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a positioning device (33) for carrying out
positioning of the held board and the component holding
members,

the control section of each of the component feed

20 units corrects the amount of displacement between the
'component pickup positions based on the displacement amount
data, and allows the components to be picked up from the
plurality of component pickup positions by the plurality of
component holding members.

25 14. A component feed method for conveying a belt-
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whereby
the rotational driving amount of the feed rotor
is controlled based on correctional driving amount data of
15 the rotational driving of the feed rotor formed based on
displacement amount data of each of the feed claws with
respect to the center of rotation or the rotational
direction of the feed rotor, and the components are
positioned successively in the component pickup position to
20 feed the components.
15. The component feed method as claimed in claim 14,
wherein the control of the rotational driving amount of the
feed rotor 1is carried out so that an actual rotational
driving amount calculated based on the position in the

25 detected rotational direction coincides with a rotational
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driving amount based on the correctional driving amount
data while directly detecting the ©position in the
rotational direction of the feed rotor.

16. The component feed method as claimed in claim 14,
wherein the displacement amount data of the formation
position of each of the feed claws is formed by capturing
an image of a rotational movement position of each of the
feed claws in the rotational direction when the feed rotor
is rotationally driven so that each of the components is
positioned in the component pickup position and being based
on the rotational movement position of each of the feed
claws detected based on each of the image and the position
where each of the feed claws should be positioned.

17. The component feed method as claimed in claim 14,
wherein the displacement amount data are data of the amount
of displacement of the rotational angle of each of the feed
claws.

18. A component feed method as claimed in claim 14,
wherein the rotational driving amount data of each of the
feed claws of the feed rotor that conveys the component-
feeding member so that each of the components is positioned
in the component pickup position is corrected based on the
displacement amount data, whereby the correctional driving
amount data of the feed rotor is formed and the rotational

driving amount of the feed rotor is controlled by the
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formed correctional driving amount data.
19. The component feed method as claimed in claim 14,
wherein capturing an image of the component positioned in
the component pickup position by a board recognition device
(34, 62) provided for a component mounting apparatus (101)
that mounts the component fed to the component pickup
position onto the board,

calculating an amount of displacement between the
positioned component and the component pickup position
based on the captured image, and

forming correctional driving amount data of the
rotational driving amount of the feed rotor based on the
calculated amount of displacement.
20. The component feed method as claimed in claim 19,
wherein the amount of displacement between the positioned
component and the component pickup position is a distance
dimension in a direction in which the component-feeding
member 1is conveyed, and the correctional driving amount
data of the rotatiocnal driving amount of the feed rotor,
which 1is a rotational angle, is formed based on the

distance dimension and a diameter of the feed rotor.



