;.e3e”b\ 6Te5 June 2002 *, ~~, ~~* AUTOVATI C ELECTRONI C PARTS MOUNTI NG
APPARATUS BACKGROUND CF THE | NVENTI ON 1 Technical Field 5 The fJ@a&3802
invention relates generally to an autonmatic electronic parts nounting
apparatus, and nore particularly to a conpact and hi gh-speed..ekectronic
parts nounting apparatus designed to nmount chip conponents on a printed
circuit board. 2 Background of Related Art 1l O Japanese mmmmm

Publ i cati on No. 6-85492 teaches a robot-operated nmounti rlmml as
shown in Fig. 26) which is in wi despread use. This nounting .apRar at us

i ncl udes an el ectronic rts.f r r 9 for holding a
printed board 7@U§‘?}M@%§%§h§§%ﬁ@%?@ ﬁji\'%g% 3\45\%@?{4}5 AP%A%KE% second
drive shaft 1 6 74. The electronic parts feeder 70 has di sposed thereon
cassettes 77 for supplying taped electronic parts in sequence. The nounting

head 72 suppeyi } p .?H% |y and slidably for picking up
t he el ectrongé\(;%grgbmnggﬁ Imﬂé he printed board 75. The first
drive shaft 73 i.Sp thereon the 2 0 nmounting head 72. The second
drive shaft 4Trer§ﬁgsé$hg&§gr st drive shaft 73 in a direction perpendicul ar

he fi dri %hg{_ rgg 'ﬁ& hfeﬁ@‘lé i g[he b
I:Iiostpl :celgr ;SE] Xrl \z;ng oéosreé?tng és I(%’Ig\(g‘tel or?%. apaggsg&J at g%ttgéértg? ©
o B ace r ns. = : .
ubl i cation Noctsie: st%mmi%ﬁ%ng, apeeshdret g %@’399’1?55 barts

apparatus, as shown in Fig. 27, cludes a rota

feeder 80, apofirRfdtr &REhiRM-5 déeéﬂt@ﬁ'@%s%ﬁﬁ'ﬂti a$paraf@dsan XY
tabl e 83. Theorortﬁé‘éary head]@gi:’L %gg pi ck-uplnozzl es 82 dirggpog’g’d on zsa

ci rcunf er ent Hakigh@d t®mmbliet asHipnbbeip cafentsobatedrimteet gircuenbonrdThe parts
feeder 80 is noved to a | ocation where one of the pick-up nozzles 82 is

st opped. The2XBathpteudd df ReladedaAxir i nt ed board on which electronic parts
are to be nounted and noves in two directions perpendicular to each other.

The pi ckiOhg up, ndapaoesadatant FivsinPibdicehioneNecta-804ODieaches a achi eved
in synchronization with rotation of the rotary head 81. The above prior art
nmount i ng appeeketugpelatedvimoamting\apparatusoas ghownrig Higavifcwhiclibe in

r obot - operat ed _nounti ng apparatus is sinple and conmpact in structure, but

it is difficwidespreger Roem Bhis groupldeg appatatusninsledasan séearesiq oni
s B Rl A e G B
con o EauBilfHE i 2n B AE el Gy SlA Bt i mitlhe
Conght B ey RS ERE b e RRE et M TR R, (BPRRIT 4R8BS o
anot her - obj obt 157 AP Tg $apta SR cRAE ANBA6° S0u LD TRE Abbndae 5 e
el ectroni c pagd$ @Hﬁbp%ts’?‘a%"cﬁtﬂ -nozz'%e%“Fot%ggglyéﬁngcgﬂa%ﬁgf&ro one

aspect of the present fnvention, there IS provi ectrofic parts

mount i ng ap?j’i&:iﬁﬂg 1§ TPk élie%:"orﬁcfﬁt)él% @ﬁatﬁoiﬁﬁ@ﬁg thigeh WH @Hea%mglg‘ﬂg&' Ity

of cassettes each of” which stores therein electronfc parts and

pi ck-up stathgdrd $52 TeeofifstParive dlesfler3 iy deipihed thered te . of
cassettes each of which stores therein electronic parts and has a pick-up

st at i onR Osairdosenang Head 721 edier sbeind datveashaft dg movessidleefit-etl drivieer val
away fromsaid first parts feeder in a first direction; a table for holding

t hereon a prdhtfe D dnra direativrc perpendiactardoi thedirst daive shale 78oiort ed,
said tabl e being disposed within the preselected interval between said
first and sedbwingthameuhsieyrhead 72 to be displaced in X- and Y-
coordinate directions.
Japanese Patent First Publication No. 7-202491 teaches a
25 high-speed rotary mounting apparatus, as shown in Fig. 27, which

includes a rotary head 81, a parts feeder 80, an electronic parts

[
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a first nounting head including a plurality of pick-up nozzles noveable in
a vertical direction for picking up the electronic parts from ghgndbgde up
stations; a second nounting head including a plurality of pick-up nozzles
nmoveabl e in the vertical direction for picking up the electronic parts from
the pick-up stations; 15 a first noving nmechani smnoving said table along a
second direction perpendicular to the first direction; a second novi ng
mechani sm noving said first and second nﬁd%ting heads across the table,
along the first direction only; and a controller for controlling novenent

of said table and said first and second nmounting 20 heads in a first and a

second cont kbn{fed 6 | Snten!XY hbFOBY. OTHIDARary A cad A Hd BTy O one

of said first and second nounting hea g onty the first rect’ on

through sai gozeLN @B PEsR TRl EfFchignfirektid) pHeich aGidredi GvRAAH Sarfer OM

t he pick-up stations and, in the second control node, said controller

nmovi ng one ebtsteidifierphitedistipecvnd paat fergehe®@0Ssatrv@dond a ibeafibhst
direction through said second novi ng mechani sm in conbination with
nmovenent of wbereabhet ebtlee ipickhep seoxmes @2 ésistoppetihr ThehXYatable 83t

novi ng nechanism in order to nmount the picked up electronic parts at given
pl aces |pcatbeddsm grinted] belaxti on whidthelsetronit giaréstarento b theuptédt ed
board held on said table. In the preferred node of the invention, the
cassettes oRIEhEROWES LRcWe rdirections arspensicuiar éedmah gthedi spbsed

adj acent to each other at first pitches in the first direction. The pick-up
30 nozzl es PACKERS) VR MANioreg anf Ieeunding Ghei tlgcHoms RRBtIRSRosed

adj acent to each other at second pitches equal tq the fjrst pitches. 5
Tne 5002 - ACHitveR My SR RO Re B R o iR AT (HE FAIAD] HBACSHS: second
mounti ng heads in.the,first .angatr?econd operat i ontrmdes such that the, first
mount i ng head pi cR @R VRePEPE JHPE%HFQ SRR AFYRES pPORAYST s faYiCoHAE of

rode. i 1 6 ARG B R BRI T B R SR PR BBl SRR A

h I dy; i i kD« h

b nt ed boatiar i RinbiRcl 88 M bRED e Wi B ABETOrEIA D (e
second ”DUV‘Hi%H-:?;?@éH@ twhb%aageca{é)ei&tpﬁﬁ%cﬁgfa&%na&@epféﬁqgg? il e

stations of the I 0 second parts feeder throug pi ck-up nozz

the first mawd meuhesad), aﬁenﬂs}fﬁ orite ot Qﬁbrﬁﬁhcﬁe@adde&dfwﬁsqhmmgh@ﬁ@% been
pi cked up by the pick-up nozzles thereof ‘on the printed board héld on the

table. The ch&?_ohi@.ﬁnﬁﬁ@t apparaeid ceal inyHNER elictidi@icPpaktsiBnlttie nozzl es
of each of the first and second nounting heads so that the pick-up nozzles

of each »f thtnfad bbaaddtskhiindpseds) bug iteadsugthak igpbtiliey,chadt ttenicesparts
si mul taneously. The controller nmay alternatively control the first and
second nountoff regyuipadent ¢s thigh. aAhi cempaatugnd drighsspagd ahoaurftingt nunber of
2 0 the pick-up nozzles and a second group consisting of a second nunber of
t he pi ck- up Maghing combiningotha Advantagesntl thecupeverbwot Cogventionadr e
noved with different timngs for_ picking up the electronic parts. Each of

t he pi ck- up aRPATREISST i Haus spwehgr oup of each of the 2 5 first and second

tmr)]gnltog QE Bg%gjm %Fgﬁgﬁgﬁwicgﬁ]rgni c parts from sel ected one of
20 It is therefore a principal object of the present invention to
avoid the disadvantages of the prior art.
It is another object of the present invention to provide a

compact and high-speed electronic parts mounting apparatus.



5 June 2002 -5 first pick-up operation, while each of the pick-up nozzles
of the second group of each of the first and second nounting heggse pagks up
one of the electronic parts from sel ected one of the pick-up stations of
the cassettes in a second pick-up operation following the 5 first pick-up
operation. The controller may control the vertical novenent of the pick up
nozzl es of each of the first and second nounting heads so that at |east one
of the pick-up nozzles of each of thé-first and second nounting heads is
noved to pick up one of the electronic parts ~ O from sel ected one of the
pi ck-up stations of the cassettes. The controller may control the npvenent
of each of theAdcPrERE Enenesaspesicl HeipieReRy Imeasan, theren@ pravidad ami elegironimpartsd
the vertical .no of the pick-up nozzles of each of the first and

ovenment
second mOUMHHE 2RRUHES S3MPHEPEeach of a given number of the pick-up 1 5

nozzl es of eaghfifk ﬁah? t@éde?tiné![l&'inﬁ%?ﬂﬁaﬁ@ Y éd3Geth8adeh RIFCKRICHR i SBE tpdreihhe
el ectronic parts fromselected oné of the pick-up stations of the
casset t eslecttanib pafts binkhds a sickapdtamnond nounti ng heads incl udes a

nozzl e-_ novi ng nechapi sm havi ng .el evation nber for elevating 2 O the
pi ck-up nozzl dsSCEHRPHISIETHFL ebiding 9103%{611% pfaﬁ%?&%ﬁ%ﬁbsoff wﬁlcarsgwss HreiRe
pi ck-up S, L.nde Iy .of egch ot i r
B e i SpalEfoit pRECRRTBE"S McRlprHEhE AR pecinl it BB L AnpENEPS
moni t or I Peestleeted iRE@aLayantfodrsaknfiat bats feddriie adirqatifeotiog parts picked up

by the pick-up nozzles 2 5 and providing signals_ indicative thereof. A
turni ng neans aj @bledor heldipg Giarepsda wringas peprd onarlish ghe elestronis prisare(ope- 6

O N T R AT
the pijokphiids fped&tes about a center line thereof extending in a |engthw se
a first mounting head including a plurality of pick-up nozzles moveable in a vertical
direction for picking up the electronic parts from the pick-up stations;
a second mounting head including a plurality of pick-up nozzles moveable in the vertical
direction for picking up the electronic parts from the pick-up stations;
15 a first moving mechanism moving said table along a second direction perpendicular to
the first direction; .
a second moving mechanism moving said first and second mounting heads across the
table, along the first direction only; and
a controller for controlling movement of said table and said first and second mounting
20 heads in a first and a second control mode, in the first control mode, said controller moving one
of said first and second mounting heads along only the first direction through said second
moving mechanism to pick up the electronic parts from the pick-up stations and, in the second
control mode, said controller moving one of said first and second mounting heads along only
the first direction through said second moving mechanism, in combination with movement of
25 said table in the second direction, through said first moving mechanism, in order to mount the
picked up electronic parts at given places located in spaced relation in the second direction, on
the printed board held on said table.
In the preferred mode of the invention, the cassettes of each of the first and second parts
feeders are disposed adjacent to each other at first pitches in the first direction. The pick-up
30 nozzles of each of the first and second mounting heads are disposed adjacent to each other at

sccond pitches equal to the first pitches.



5 direction of each of the pick-up nozzles. A position nonitor and a
positional shift correcting nechanismare further provided. Th%.ﬁ@é@bb?”
nonitor nonitors the position of each of the electronic parts he by the
pi ck-up nozzles to determne a positional shift froma given correct
position. 1 0 The positional shift correcting mechanism adjusts a relative
position between the table and one of the electronic parts having the
positional shift so as to conpensate for' thé positional shift. The
positional shift correcting nmechani smincludes the turning neans and a
nmovi ng nmechani sm designed to nove the table 1 5 in the second direction.
The positiong%ashift correcting nechani smal so i ncludes a second novin

( Vi ng
mechani sm desi§feETrPHe Ao e o amens of the-BFRY ard serand gnennsing heads i the r st

direction. B F T e i nvention will
be under st oo§ lr#o?l@g%\ﬁ% }‘g 4&%&%&%&%%%%%%@%%%%?@ 8{%&85? g%\adr@}cg? n“}?epg\/v
and from t heelcrromippays frgnrithawickgsp efatibieofhe fREr e sesbdd ithith e hR2R-up

i nvention) which) however, should not be taken to limt the invention to
the specifi chefbedimeis fIpGopsFasiopgnodspwanathe second maueting heatl mpusiy the 2 5

In thes draw ol ! t Vi i 0 n el ectr.onic.
parts > 5 Junscis Barte uhndaRE LERRE O pIAENyB e By SR TP BB U
of the invenbhaeie pitgd bdaidshedd ph @ie MbrRw of Fig. 1, Fig. 3 is a partially
perspective view which shows a nounting 5 head; Fig. 4 is a side view which
shows one of pick-up nozzles di sposed on the nounting head shown in Fig. 3;
Fig. 5 i1s a perspective view which shows one of cassettes storing therein

o oo © DS oR o d AGREL S BB e b P
Filg. 71s a %igﬂsvﬁg%%f e@cgfor?i;c parts from the pick-up stations of the
10 second parts feeder through the pick-up nozzles, while the first
mounting head mounts the electronic parts which have already been
picked up by the pick-up nozzles thereof on the printed board held
on the table.
The controller controls vertical movement of the pick-up
15 nozzles of each of the first and second mounting heads so that the
pick-up nozzles of each of the first and second mounting heads pick
up the electronic parts simultaneously.
The controller may alternatively control the first and second
mounting heads so that a first group consisting of a first number of
20 the pick-up nozzles and a second group consisting of a second
number of the pick-up nozzles of each of the first and second
mounting heads are moved with different timings for picking up the
electronic parts.
Each of the pick-up nozzles of the first group of each of the
25 first and second mounting heads picks. up one of the electronic

parts from selected one of the pick-up stations of the cassettes in a



Figs. 8(a) and 8(b) are plan views which show pick-up and nounti ng
operations of an electronic parts nounting apparatus; 1 5 Figs5 ¥=0002nd
9(b) are plan views which show pick-up and nounti ng operations of an

el ectronic parts nmounting apparatus; Figs. 10(a) and 10(b) axe side views
whi ch show a sequence of pick-up operations of a pick-up nozzle; Fig. 11 is
a side view which shows an operation of arpesting a 2 0 pick-up operation
of a pick-up nozzle; Figs. 12(a), 12(b)) and 13 are front views which show
operations of nounting heads and pi ck-up nozzl es when picking up electronic

e Sotuches b eesaih HRER vl Belds SR b S el o
"vent i‘gﬁ?;ég&ﬁ%é@ﬁf 5 28 h"tatss TrEb e Seeynst A ag Byc B Dot

: : H ¢ . ; . n ki
el ctroni o PPt SRBRH AEHBoRRE BeRtt & GRootFREH 3 8TERE PRIGHR ont §.p
20 . Vi . . . .

20080 % oo PhEIE SR Ea sUIE: B SEULhaRAEIELD, BheRuRiATt B iRg fhaoes
shows angt hﬁﬁrﬁéﬂ’@ﬁ{ﬁ?gﬁéﬂfﬂf a printed board used in the fourth .

enbodi nent I'nv O Figs. 21 and 22 are partially perspective

vi ews whi ch show ?ﬁeu@&ﬁge&) =5 EBﬁﬁrof?fﬁ}fé Wéalnm&eaﬂeﬁfw%égaiag-the
23 an 4 I ng the

fourth enbodi ment; Figs. are illustrations for explaini

advant ages %p%é@é]@@@?%ﬁae@f ofithé F-sf amPse@ind @néﬁn‘ﬂrﬁg?hreﬁﬂiscs&%hﬁ at
mounting 1 5 apparatus of the invention; Figs. 25(a) and 25(b) are side

\e/ime)glzi V\rrgintcholga?gga}dﬁsg%ia(r)pnﬂ;@kzwawlzzw@iolﬁgaambﬁ&é firstcatidigegore the fifth
mounting heads is moved to pick up one of the electronic parts
10 from selected one of the pick-up stations of the cassettes.

The controller may control the movement of each of the first
and second mounting heads in the first direction and the vertical
movement of the pick-up nozzles of each of the first and second
mounting heads so that each of a given number of the pick-up

15 nozzles of each of the first and second mounting headé picks up one
of the electronic parts from selected one of the pick-up stations of
the cassettes.

Each of the first and second mounting heads includes a
nozzle-moving mechanism having an elevation member for elevating

20 the pick-up nozzles upward simultaneously and dropping means for
dropping the pick-up nozzles independently of each other.

A first and a second sensor are disposed in the first and
second parts feeders, respectively, for monitoring the presence and
orientation of the electronic parts picked up by the pick-up nozzles

25 and providing signals indicative thereof.

A turning means is further provided which turns each of the



Fig. 26 is a partially perspective view which shows a nounting 2 0 head
according to the sixth enbodi nent of the invention; Fig. 27 iss5aufd 20021 ew
of an electronic parts nounting apparatus according to the sixth enbodi nent
of the invention; Fig. 28 is a perspective view which shows a conventi onal
el ectronic parts nmounting apparatus; and 2 5 Fig. 29 is a perspective view
whi ch shows anot her conventional el ectroni-& parts nounting appar at us. 5
June 2002 _g_ DESCRI PTI ON OF THE PREFERRED EMBODI MENT Referring now to the
drawi ngs, particularly to Fig. 1, there is shown an electronic parts

?ﬁﬁ”éi 222I ?2&’3@@3%5‘?9???%%3%% Bhe o pAF sebtel ﬁ@?ﬁ?@’;mé%g?& |y a base frame 1
munti ng. heads. 107240 £1 Raak entearies b8 iclet FRIGRIAEEEIRE, | ons of
the apparat e fag] adfecktn. ! s tﬁ?ﬂnﬁfﬁﬂ@&ﬁ%&-ﬁs@& 'of ﬁzeaﬁg(flg-é_{b;"s 10

di sposed thereon two sets of cassette each storing therein oni c

parts. The f&fq‘i&l@‘ﬂb%ﬁ%%féeﬁ%éf %ir{eelﬂ%reaf?e;geﬂd%ngrﬁ w&hgulaﬁsen the base

franme 1 at a given interval. The table 6 is disposéd wthir the Interval
bet ween tghe Hﬁﬁﬁ&ﬂ%fw@f%@tﬁjé}@g hozZlegNd 3 and is designed to be
noved) as shown in Fig. 2, by 1 5 an electric notor 14 through a ball screw
5 al ong gui de rai los pésitioh heogattr ghdestpayitiohal &hift Yothiecegid on) as that
of supply of the electronic parts fromthe cassettes 4 while holding a
printed boar ghd¢hafizeh arfe fumettelrrsiovdddds eThredpositidn ngohétadsmidhisors 11 2 0
retains a plurality of pick-up nozzles (vacuum nozzles) 18 for draw ngs and
hol di ng t he thegtosition pheashaofithae elecivedibpaatsglicdd bynitheasiodrolpy 8

havi ng di sposed therein a known drive nechanism installed on an | ower
surface of anogplesrtd determinempesiirnal shift fzem fr givenicorregt grositioron
(i.e.) X-direction) perpendicular to the 2 5 direction of supply of the

el ectrori® pabesppsitianal sKificogresting meghanjsmradiisisa relative fasition
arranged adj acent to, one another in the X June 2002 -10 diyection at

gi ven pi tchegepﬂéﬁ‘t‘i% tahleranfgdee of gl¢ ICRAE S %@%Féedi sposed on

Lhe 11751 G.SAESn Bart S cetrs 2 and 2 10 LIS GRhel olE PICK U

7 cking up Lhe S SechiollSpfPChin e BES E R REES SoIRURLL P apoer oL v
d dI] X T , i

and second |06 pEraRd 2ePd v T LRSS BNRANC SR VLR

0 out of-lgheg{ Qﬁ'ees@é%r@%ré’étiéﬁ.e first and second line sensors 12 and 13

i s disposed between the two sets of the cassettes 4, that is, at the center

of one of the fi rTheglﬂgsi%ﬁﬁ%dsﬁﬁﬁ@Sf‘l%c%iri’é“ﬂnécﬁﬂﬂiéi‘ﬁaél%eﬁldlﬁﬁ%té of the
el ectronic parts held by the pick-up nozzles 18. The first and second line

sensors 12 agecdrad haveiriomechdnfsrh hieapAedr@onesvd ehe didsdvangd ddt@rdd ck- up
nozzles 18 holding the electronic parts to nove therethrough in the

X-direction. mfduntidgsheads ihettsd fiust directforrach of the first and second
nounting heads 10 and 11. The pick-up nozzles 18 are installed within
shafts 17 whBERIE# BESERIFTEANbYFATHEADRYWANGEER 37 novably 2 0 in a
vertical direction and rotatably and have di sposed on their upper ends
posi ti 08i0nhg hol deThepresead Hinyention padli be anndgratoodermoresiiniy fram thearly
shown in Fig. 4, formed in its circunferential surface a plurality of
vertical grod¢iadlezs despapdforwgiven dinygijelelosy raxh dreintho mecompasyingni ng
pins 27 SeCucrlx?gm%]gsao?lt%teep?gferred embodiment of the invention, which,

however, should not be taken to limit the invention to the specific
embodiment but are for explanation and understanding only.
25 In the drawings:

Fig. 1 is a perspective view which shows an electronic parts



2 5 attached to the front surface of the bearing block 37 when the shaft 17
reaches a | ower dead center. 5 June 2002 On the bearing bl oglume’2062
rotation drive nmotor 20 and a vertical slide drive notor 28 are nounted.
The rotation drive notor 20 has nounted thereon a drive gear (i.e., a

pi nion) 21 meshing with a rack 23 slidably supported by guide rollers 36.
The rack 23 5 neshes with a set of driven-gears 22 installed on the shafts
17. A crank 29 is installed eccentrically on the vertical slide drive notor
28 and supported rotatably by a pin 24 nounted on the crank 29, a plate 30

slidably nmounted gn a slider 31 in_a vertigal.direction, and earing. The
ol ate 30 hesTaoephbe sinA b AgkrAr £ Eb SRR B SRkclmANef (BEar | Y shomn
in Fig. 4, secure 03N bottonms of cylinders 34 slidably supported in
electronagneF?“§§} Bach of the second paw s 39 of the cylinders 34 engages

a flange 98 nount 'L%E%:ﬁi%}i%%%fﬁg'eﬁfend of correspondi ng one of the

shafts 17. Dispos anges 98 and a 1 5 block 93 is a

coil spring 26 urgingat; L 1l7. - t s 33
is connected to agﬁp%'v\%rlggao rg{eltag%' P%‘%@%‘g@g g@ﬁf@ﬁ'ﬂé{} %ﬁ%ﬁge‘%\n&égﬂggméi gs.
5 to 7 skow g@gdof the cassettes 4 nounted on the first and second parts

feeders 2 an whi ch has the sanme structure as 2 0 taught in Japanese

Patent First Publ p¢ataqn dNaide vidt39hich SEbRSUsSe Uf PolkChipl AoksIear por at ed
herein by reference. The cassette 4 includes, as shown in"Fig. 5, a casing

41) a lid 44digpodedach ttheeheninignpch@ed shovandnanga@;yl i c plate 42. A
partition plate 47 is disposed within the casing 41 to define first and

second 2 5 storagPighBnber pedSpeciivel Ficso whith shewed enkerohcasgpettes are
transported gradually fromthe first storage chanber 45 into the 5 June
2002 -12 storing therein electronic parts;
10 Fig. 6 is a partially perspective view which shows an electronic
parts positioning mechanism of the cassette shown in Fig. 5;

Fig. 7 is a plan view of Fig. 6;

Figs. 8(a) and 8(b) are plan views which show pick-up and
mounting operations of an electronic parts mounting apparatus;

15 Figs. 9(a) and 9(b) are plan views which show pi;:k—up and
mounting operations of an electronic parts mounting apparatus;

Figs. 10(a) and 10(b) are side views which show a sequence of
pick-up operations of a pick-up nozzle;

Fig. 11 is a side view which shows an operation of arresting a

20 pick-up operation of a pick-up nozzle;

Figs. 12(a), 12(b), and 13 are front views which show
operations of mounting heads and pick-up nozzles when picking up
electronic parts;

Fig. 14(a), 14(b), 15(a), 15(b), and 16 are front views which

25 show a sequence of operations of mounting heads when picking up

electronic parts according to the second embodiment of the



second storage chanber 46. An elevator block 49 is inserted into the second
st orage chanber 46 through the bottom of the casing 41. A shoof j4ns2062
formed in the casing 41 for transporting the electronic parts 50 in 5
alignment. The acrylic plate 42 which is protected against static
electricity covers the front of the casing 41 so that the electronic parts
50 can be viewed therethrough. A shutter 518 -a guide pin 52) and a | ever 53
are provided at an outlet (i.e., a pick-up station) of the shoot 43. The
shutter 51 is noved to be opened and closed by 1 0 the | ever 53 through the
guide pin 52 only . when the electronic parts 50 are supplied. The |ever 53
is, as can bén¥SéﬁcF}OanlgS 6 and 7) provided near the outlet of the

cl'oct roni c parts a3ind A8 chARel 14E ARRE: 1 TRcHRY Tab e cstigiber o "o,
IQﬁuﬁﬁ”ééﬁﬁéf*f%%ﬁéﬁ%ﬁo%frg#@v%é%&ﬁ?&éﬁ%%*@? of WEpBtyi HeRa W&e
vacuam gr oovd B i U SRR BAN REn S M ARRREI0 VAL R S BdimERT O The

outlet ofgthegy %hﬁﬁerﬁ%ﬁor posi t| on| ng the electronic parts 50. The second
vacuum groove 2 conmmuni cat es between the second vacuum hole 61 and a side

portion of the shqq% 53 (4)01s & ﬁhaﬁe&guﬁnhﬁaﬂh@@soi‘%ﬁuﬁ hutedief bl @ni C
parts 50 fromthe following o es to facilitate sequential "transportati on of

the 2 5 el ectgriiied Pokid 28cd Gnt il fsiHel epdbddienenpof the. inhg1tdder ations
of the nounting heads 10 and 11 will be 5 June 2002 -13 di scussed bel ow.

First, the first mgnRodg) eadplkt viewavkith shoshwawnotheficireldt Pattén a
Iocatlon on the first feeder 2 specified by a program of the controller 38

and pi cks up of fe peiretetlr boand pesecs irs@hehfoaugh erboslipierit- o the intestidd,;
Subsequently) the first mounting head 10 travels, as shown in Fig. 8(b), to
the firstOline sefigs. 22 amde22 iaret partinlly megspective siewsswhich whesence,
orientation, and height of each of the electronic parts 50 held by the

pi ck-up nozzﬁégugatrteg qmsaﬁ@@Saoféragmunmgdwad/@cgoudmgat@éhetlburﬁb
controller 38. At this tinme, the second nounting head 11 nounts the

el ectronic psmEO@Un\m c¢h have been already picked up fromthe second
feeder 3 on the p

t he mounting oper n2§f trg%éé’g% {lg¥%‘glc{¥?ﬁ?f€é ?bl eﬁé’églggﬁetar?gpalﬂetg‘lggg °
Eﬁ“?h'e”?aﬁfidé%%ﬁ%%a%%%?qfﬁ% e Reaohp oitecen %468 S5He PRGEGROLRLRR i ed
feeder JQ%P?J%%“% g?ﬁ@%%%?ﬁi%?xe?ls'est 0 pick up the ol 'e&”r onic 2 0 parts
Do {oD oS A8 AR A S SSRGS AR g e
nozzle- droppmg mechanism according to the fifth embodiment of
the invention;
Fig. 26 is a partially perspective view which shows a mounting
20 head according to the sixth embodiment of the invention;
Fig. 27 is a plan view of an electronic parts mounting
apparatus according to the sixth embodiment of the invention;
Fig. 28 is a perspective view which shows a conventional
electronic parts mounting apparatus; and

25 Fig. 29 is a perspective view which shows another

conventional electronic parts mounting apparatus.



and hei ght of each of the electronic parts 50 held by the pick-up nozzles
18 to provide a signal indicative thereof to the controller 38z jihe2admve
sequential operations are repeated several tines to 2 5 nount a required

nunber of the electronic parts 50 on the printed board 19. 5 June 2002
-14 The positioning of the electronic parts 50 at the pick-up station of
each of the cassettes 4 wll be discussed-I§el ow. A sequence of the

el ectronic parts 50 transported al ong the shoot 43 are stopped by the
stopper 63 as shown in Figs. 6 and 7. A 5 negative pressure is applied to

clearty shovbEHCEIBIION R B RREIERRID EREOBUENT.LY S 50 and nol o
| over B3 then owi FtRangudvy . tnf SBnds, SREPRRAE W F e it af T o
Fig. 7, i di i.0 I . i . 0 h

S bt BhoATS HESR BBk Db b 8RN RO BE A 2
t hen appli edgh?o&&ﬁ?néﬁ# %?h%&g%MJ)ﬁ 58 and the first vacuum groove 59 to

draw t he | eadi'ng one o ronic parts 50 so that it is positioned by
t he positg oning e tﬁﬂ’]'@ o) | 4 S I
oper at i otr?J of pi ck?ﬁlg\,\%ﬂglct e 1t Eﬁs pgrsrf’btllﬁ-(x)tglgg ﬁfﬂe@% nglsoirfgg%?@%k%%rg?&re%ni C

parts S0 wi | baBe a3 s st beéehe Nt debdats 2%ind 3, kable B (st and

11. When the switch 90, as shown in Fig. 10(a), is in an off 2 O position)

the cylinder a34 §&cditd gnefintity hewlds3P0 wiridqut, 4xed ng cahtrakiredgby the
el ectromagnet 33. When the vertical slide drive notor 28 is turn on, it

wi Il cause tbenfriolliig alh®pehationsrofFilee appairattisl | ed on the crank 29 to be
noved downward, thereby noving the plate 30 and the paw 32 downward al ong
the slider 31. ThEach &f thedpst tarel SkaogdspA&srfeaderss] 20antdh® hgwper ends of
the shafts 17 to be noved downward with aid of the spring force of the
springs1®6. digpangdetlzOr®n tHoTsetispokcasseitag dicashp3tating theyeire t he
vertical grooves 25a of the Egsi.ti oni ng hol ders 25, respecti vele%, to hold
angul ar posi elestEPTHE Pardspi Theursfoznfesecomd waats ifeeders 3qumded #6r t he
pi ck-up nozzles 18 to be ved_5 downward into contact wth the electronic
parts 50 posiiStaHed ot thRPIICKAIRE sk af iBoRYedr inthevalasS8et dla 6 ife
vertical slide drive motor .28 .is turned off. The pick-up nozzles 18 are
t hen evacuatgﬁptcﬁregu rTB'%‘I E}h%i”aa?}'é’la\ﬁlgﬁe ot gﬁ%wtta& PERCTfeP tronic
parts 50. The vertical shkide.drive.nmotor 28 is reyversed to el eyat he
ek un 1 0 Teiere Sad gt 18 g ho Bk Bt AL Bhekh T RIZ, B,
nozzl esqare Q . t il g 0,15 .t ur. as
shown i %Fi ggﬁle?g%é gﬁ]‘gtcoﬁ- r g?r&%%é’l“ g%%érl}atsggeevr%g) zaggngcg% erlg%‘pse? hlg{]
cylinders 34pwar(t direction (i.e., Y-direction) as that of supply of the

electronic parts from the cassettes 4 while holding a printed board

19,

Each of the first and second mounting heads 10 and 11
20 retains a plurality of pick-up nozzles (vacuum nozzles) 18 for

drawing and holding the electronic parts and are moved by a guide

rail assembly 8 having disposed therein a known drive mechanism,

installed on an lower surface of an upper frame 9 connected to the

base frame 1 in a direction (i.e., X-direction} perpendicular to the

25 direction of supply of the electronic parts (i.e., Y-direction). The

pick-up nozzles 18 are arranged adjacent to one another in the X-



This prevents the cylinders 34, the flanges 98, the shafts 17, and 1 5 the
pi ck-up nozzles 18 from novi ng downward agai nst downward novengiRun®@pothe
pawl 32 by the vertical slide drive notor 28. Thus, the electronic parts 50
are not picked up by the pick-up nozzles 18. The operation of nounting the
el ectronic parts 50 picked up 2 0 by the pick-up nozzles 18 wll be

di scussed below. First, the pin 24 instal1®@-on the crank 29 is noved
downward by rotation of the vertical slide drive notor 28, thereby noving
the plate 30 and the pawl 32 downward, as shown in Fig. 10(b), along the

lid 31. T f 9 f.. .. Qf 7tob
moved donnvadiSa At sEn RECESs st S pryiita g 10
t t t 4 cal 25
B "the pos,t CERER ot g2 SOOI (RE AR pAHORERA PRty TEeddil ) T A
I 18 d
int 1 the ol et anet @ik o ERE HICR BB o ST iy i@%t SRS p?i“ﬂt“’ié
board 5 19, EB?réé?J’otridiﬁ She Ut fHd \vasaPtes e&vhéntlyfdnﬁﬂéqﬁ b-tehe pressure

in the pick-up nozzles I8 is then swtched to a positivée |level through the
sol enoi d g/al ¥gsteHaic W) to release the electronic parts 50 onto the
printed board 19. The vertical slide drive notor 28 is reversed to el evate

t he pick-up nozzl Ghelélectitaficrpat blm@utdtm% papensdaad inehhées, hie
pi ck-up nozzles are brought to a standstil When the switch 90 is turned

on as shown shofirgin Fig. 2ha kaetstr bhpgneatsiciear 6 eandgfirstdahd sddoratt t he
cylinders 34 upward. This prevents the cylinders 34, the flanges 98, the
shafts 17) ahiget senginsklBpandzkdesTig loader by kranspantedie pegded bear«bf 1
5 downward novenent of the pawl 32 by the vertical slide drive notor

Thus, the el 8ttwihe tphie &. 5@1%@ unﬂmdmdﬁt wansparke thei mn@@e@dm@rdlgfa The

orientation of the_electronic_ part % 50 when nmpunted on the prlnted board 19
0

i s accotfl i sRBY ﬁhteuﬁfﬂhlﬁgﬁ o of dhgtfiest and sgeond Hpeoienmereole A e t he
driven gears, 32, Drougn e o101 o 28, 204, 0g 20K, 22,08, gt Ary!
the center of one of the first and second feeders 2 and 3 and
measures heights of the electronic parts held by the pick-up nozzles
18. The first and second line sensors 12 and 13 have formed
15 therein grboves for allowing the pick-up nozzles 18 holding the
electronic parts to move therethrough in the X-direction.

Fig. 3 shows the structure of each of the first and second
mounting heads 10 and 11. The pick-up nozzles 18 are installed
within shafts 17 which are supported by a bearing block 37 movably

20 in a vertical direction and rotatably and have disposed on their
upper ends positioning holders 25. Each of the positioning holders
25 has, as clearly shown in Fig. 4, formed in its circumferential
surface a plurality of vertical grooves 25a one of which engages
corresponding one of positioning pins 27 secured on a plate 94

25 attached to the front surface of the bearing block 37 when the shaft

17 reaches a lower dead center.



18. Figs. 12(a)) 12(b), and 13 show sequential operations of the first
mounti ng head 10 when picking up the electronic parts 50. 2 5 Ehgne 2002
operations of the second nounting head 11 are identical, and explanation
thereof in detail will be omtted here. 5 June 2002 -17 First) the first
mounting head 10 is) as shown in Fig. 12(a), noved to a given |ocation on
the first feeder 2 for picking up the electidenic parts 50. The switches 90
of the ten pick-up nozzles 18 are then all turned off to rel ease the

hol ding of the pawl 32 by the 5 el ectromagnets 33 so that the pawl 32 is

o 10 Fg. a3 SRREGI AR AR Bl ST S
E?ECE Coni E © eftickh s%@é?%ﬁgsé?fwé????e%%ﬁér%%%%ﬂghz?ﬂi#ir%aé%i &3 amoter es
and at"the s 20 Re Rt M Halipe frSRa Miibf) 2 mEBER YDIOC)
at the upper wgRd ggaggs sﬁ*&%bgjrrirn gomteﬂ'eﬂyigﬁ?aé r%ﬂe&gesg.t Y€ ckooghe

first line sensor noni t he ten 1 ectronic parts 50

are all el dohysHdewntis e et BP RS ggai-élz@ fithelet Shi @MY 8hh@iy 97, not. If

the ten electronic parts are all held by the pick-up nozzles 18) then the

first mounting headcidhRo¥®Sstiewesled edehitiicatybearithel YepScall SREHES@Hve
above. During a tinme when the first nmounting head 10 picks up the 2 0

el ectroni c paidterses farrmrsulp@cfﬁéétroma&ﬂyft%edgmﬁmthﬁ)m&@wdnnmmbmﬁkhead
11 engages in nmounting on the printed board 19 the electronic parts 50

pi cked up fr 28, tahplatecddslidaulgrmdurGedven seksiided 81 iy a viertiealvdéredtion,
second nmounting head 11 picks up the electronic parts 50 fromthe second
parts feeder a8y alhearingt Thes plaienBOntas eafirstopewd e engagimgsecondon t he
printed board 19 the electronic parts 50 picked up fromthe first parts

f eeder 4.0 Thpewls 8Y ek chagly shoven dhiigves seanrgh epdeettanumof gylinders
operation. The second enbodi nent of the electronic parts nounting apparatus
wi il be di sceéstiddelyofurpogted dnfdsrnsaagnetsmant i ng different types of

lsi ng Che. pi cke upEASE-bbthS BosPORRavInaS A Hhareingein o GugAseTrgs.
L) (o 18 38y 369UEDLL Rl gRELEOnS, o WIe 34 JOMBl LhRhsad 10,0 o
o Terent et IEKHETS 107, BYAUOLS olleln A AReLRheTRLcd BB 4RELY, |
om ttedBer ey, Joif 85 1s' el 55HPYB LA faktS 17280 0Md." FIg- 14(a),
Each of the electromagnets 33 is connected to a power source
91 through a switch 80 and a wire 92.
Figs. 5 to 7 show one of the cassettes 4 mounted on the first
and second parts feeders 2 and 3 which has the same structure as
20 taught in Japanese Patent First Publication No. 7-28159, disclosure
of which is incorporated herein by reference.
The cassette 4 includes, as shown in Fig. 5, a casing 41, a lid
44 for loading electronic parts, and an acrylic plate 42. A partition
plate 47 is disposed within the casing 41 to define first and second
25 storage chambers 45 and 46 so that the electronic parts are
transported gradually from the first storage chamber 45 into the



noved toward a given |location on the first parts feeder 2 so that each of
the pick-up nozzles 18 is aligned with correspondi ng one of 1 §jh&2002

el ectronic parts 50a and 50b. The switches 90 of a first group (five in
this enbodi nment) of the pick-up nozzles 18 required to pick up the

el ectronic parts 50a are turned off) thereby causing the first group of the
pi ck-up nozzles 18 to be noved downward a first distance according to
downward novenent of the pawl 32 to pick £2Q up the electronic parts 50a
fromthe cassettes 4. Next, the pawl 32 is, as shown in Fig. 15(a), noved
upward, lifting up the first group of the pick-up nozzles 18 hol ding the
el ectronic parts 50a. Upon reaching the upper dead center, the pick-up
nozzl es 18 &§eeOBHopissage chamRersi®t ches 90 of the first group of the

pi ck-up nozzles 18 are then tur neg on, while the switches 90 of a second
group of the facvafez blockydYisclnssatedintedhessesord stoRageemi ni ng

S .
five of the pick-u zles 18.in this e di nent e turned f, causing
t he second QE’&EBbS’F)q{aélfﬂ%gﬁeﬁ&&P& Orirggteoc T‘)ga‘gish%vﬁp?% gsgls 15(b),
noved downward a .sec i stan horter._than fir di.st ance .pi ck up
(e 5 el ect ToPEdS BCASRRNER BRolbrsReaing, Xis kit S A0

el ectrond c , I.C € . I d,s e t he
upper derBad (%Z{r#’g’lr] ggg S’ﬁlgé\;arqrﬁ'ﬁﬁi gl.attgéﬁ %ﬁleérﬂ E%?qﬁgggc\;gﬁs%a%en i%ﬁaﬁﬁc

oper ati ons tggﬁfﬁ} hhst frrg#? L 0 gn.t(;}f; l'ine
sensor 12 fg;&rronlto(r%ibﬁgrslttgevéggﬁleor a tc{a%%%?éﬂ_sépﬂ%?ﬁéiel% ho 8 t he

el ectroni c paits 5t@adMe S9ELH ﬂrfetreu{ﬂm%ml | QWmatepeIatd grgdarsnt Bg, sane
as those discussed in the first enbodi nent, and expl anation thereof in
detail will zbgl anieveedare prdvidapateni outtin ke, abgiek-dbsstegtirgnef t he
electronic parts 1 5 nounting apparatus of the second enbodi nent is useful
when it is thgwhest 48. cOhersthusier dkeds ahotbéé tpi b&-apgermal anek cldsed by

i ndependently in the case where various types of electronic parts different
i n thi dkhesghedeverOplthrough the igaige gkied S@ponhw wivemttde electrenisr i nt ed
board 19. 2 0 The third enbodi ment of the el-ectronic parts nounting

appar at us wiPartpSQYpse 3ERligrkl ow which is designed for picking up the

el ectronic parts 50 fromdesired sone of the cassettes 4 using sel ected
sone of the pick-H B\%‘éeﬂ o3 188 aSFeaR be seel oy §igs- St Jeopameisﬁ

Cecond mountii Head Ut BRSO 4D tarP ek h &7 n LR GTBOET 19 HeRel |
1 2 non AR L et P B Bh SR R0 1
corresaczjsndi %{d{%eﬁg@%tlﬁéng%&%& %%Otﬁh:&pééf S%E%. Stfﬁg?égwg??ﬁ%gsmfégmgfd sel ected
some of the pickiig dfﬁ;%gtz%fcét&& g}%ﬁe)vée)FQt B&nREEted B %%ééﬁﬁr&%oh’}cg thaf%ft)

enbodi ment) require up-t ectronic parts 50 are turne

thereby causHvhfiea sR5eeheduph HoleB80Z eRontBviuiit gw@@b ¢éownwar d) as
shown in Fig. 17(b)) with aid of the spring force of the springs 26 1 0

accordi ng t @ogvéntaddomyerabliveh doigceawnd32 seectbvasehiesinsle s®e et he
electronic parts 50 are lifted up fromthe cassettes 4. Next) the paw 32

is moved upvarsd)vddduinngragyve 58 @imkaunicaizs|sstwirhohdifigt tvaaimchobni ¢
parts 50 as shown in Fig. 18(a). Upon reaching the upper dead center, the
pi ck- uR B0z A& srid theeoudet ob piredsh Sob 48y (mn pogitiohing thetelaotnoniing head 10
is shifted to the left as viewed in Fig. 18(br€\) to place second sel ected
some of the QHAGR-2Q nblelsesong vactiumegropyoma kosrnmicateabetagynpiteked
up the electronic parts 50 in the above first pick-up operatig\(zgq above the 2

0 el ectroni c8saRGsVEoUEEyhialedt anskapsidrepoiirnettthe, ghpat A3/ KTy .
separating a leading one of the electronic parts 50 from the
following ones to facilitate sequential transportation of the

25 electronic parts 50 to the outlet of the shoot 43.

The operations of the mounting heads 10 and 11 will be



The switches 90 of the first selected pick-up nozzles 18 hol ding the

el ectronic parts 50 are turned on, while the switches 90 of the g&soneb

sel ected pick-up nozzles 18 are turned off to nove the second sel ected

pi ck-up nozzles 18 downward, as shown in Fig. 2 5 19(a), to pick up the
desired sonme of the electronic parts 50, after which they are lifted up and
st opped at the upper dead center as 5 June 2002 -21 s h owmm in Fig. 19 (b
) . After the above sequential operationgsre conpleted) the first nounting
head 10 travels to the line sensor 12 for nonitoring whether the selected
sonme of the pick-up nozzles 18 all hold the 5 electronic parts 50 correctly
or not. The follow_ng operations are the sane as those discussed in the
first embodiiFEHESEAnREIO®pl anation thereof in detail will be onmitted here.

rhe clectrontc barLs munling separals. ol hhe TeUTLh SThodl e 1] be

h h i db .19 havi \ i i c i d
shove Uhe Bt ed DORCAS JRVLRGLLYRBTE £ LA, I ST st and
o SeLo © BREESIE0 9 S IR 0 Rl e SRE S Ihe e Ul 5 08

nozzl esg18 _arkange .aceat one another. Fig. 20(a) shows another nodified
form of5th Sw%egog%nergd?qg formed with a 4x4 matrix consisting of 16 sane

printed circuits ' I ' e 1580 QRL Gparts

50 are 2 0 rmyntggﬁgﬁqggﬁ%rﬁl@t%oﬂwofﬁeﬁggi nt ed lgﬁgtYﬁss'e%%g?gﬁg?an

i ntegral mFﬁgli_Fg(%t),Ofo tthe frdtChinefsdrioiPl ok- BNzt Bheldermédangedepcitacent

one anot her. "The fourth enbodi nent, as di scussed bel ow, uses the above two

types of thgeprasededoaridntftion, arkd height dfovsch hef e stedtbonid partead 10

pl aced above the printed board 19 positioned by the guide rail 97. The
oper ati on db0 h&ddJondh20prk-up nozzles 18 to provide a signal indicative
10 thereof to the controller 38. At this time, the second mounting
head 11 mounts the electronic parts 50 which have been already
picked up from the second feeder 3 on the printed board 19 held
on the table 6.
Upon completion of the mounting operation of the second
15 mounting head 11, the first mounting head 10 is moved, as shown
in Fig. 9(a), over the printed board 19 on the table 6 and mounts
the picked up electronic parts 50 on the printed board 19. The
second mounting head 11 is moved to a location on the second
feeder 3 specified by the controller 38 to pick up the electronic
20 parts 50 and then, as shown in Fig. 9(b), to the second line sensor
13. The second line sensor 13 detects the presence, orientation,
and height of each of the electronic parts 50 held by the pick-up
nozzles 18 to provide a signal indicative thereof to the controller 38.
The above sequential operations are repeated several times to
25 mount a required number of the electronic parts 50 on the printed

board 19.



-22 the second nounting head 11 is identical with that of the first
fount i ng head 10) and expl anation thereof in detail wll be onktl,ad 2667 -
When the sanme type of electronic parts 50 are nmounted on 5 the #lrst and
second printed circuits 95 and 96 of the printed board 19 shown in Fig.
20(a), respectively,. the pick-up nozzles, as indicated by nunerals 18a and
18b in Fig. 21) arranged at the interval A gway fromeach other pick up the
el ectronic parts 5 0 and nount then) as shown in Fig. 22, on the first and
second printed 1 O circuits 95 and 96 sinmul taneously. Wen the sanme type of
el ectronic parts gf are mount ed e, printed board 19 shown in Fig.

th

20(b), the pick-u PBSéJ@O@W&P?QFﬁ’é‘eEIWQW PRI vA 2B thapigk-#A each

th i ck t | t i ts 5 d t..th i t t f
L e R T
the f th enbodi t d th 149] f ti f i h
first and second MoAFAPRGCREAHENE FIETRORIC FAT4 b FERR RO Her BLGIeRdhe.

ti ti i i | t, i { ts,

one by one. - chEcL i v SIBBDEA 4 e PBREE Bl AR Ve B TR P A - e
b fit ff ! f | h
R 8 Wit EB o I pe QR BOIEBY, A e PO
the I|i i . i 4, di : t abl
6 and the 11 Ferond vyl BRUR B2 (0 fral asUBARC R TIE 7, e P
first line 5§Eé8ﬁd1£nﬂeﬁﬁﬁd_té2e@ﬁ'ohﬁ‘&?ii[p‘a§g§¢:o $R1d l®em Sor the 2002 - 23

avoid interference of the first noun head 10 wth the second nounti ng

head 11 whenpoberidhfred siEIRdING8A¢hE Gdcdmt vaeﬁhnwgﬂobvem.l ethenefért he
parts-nounting operation of the second nounting head 11 after the first

mounti ng heag3lthémlstange thmmiecttie @tkb%pér B3 adistanhcon, tdeshatgeines 4,
and the electronic parts 50 are detected by the first |line sensor 12.

However 1 Q heFag.r angrerthet safmet irettiost abiftewsengw elébtrasicsparts 50 §609. 23,
in agap fornmed in the central portion of the first parts feeder 2) that
is, between that aweasiéing arie pidheasdsetriomic pagits tH i iset tirear 4 rfegadire 2
allows the interval 1 0 between the table 6 and the first parts feeder 2 to
be short enedpressuredisthen appled tertbisyfirsisvacunm beole Sfeanchthe ifirséi ze of
the entire structure of the apparatus. Further) if a failure of the first
mount i ng hea¥agauip g5Peke mP Gp 41 dhecleadimg gng of the ¢lectomustiRABYSPhe
first line sensor 12, the 1 5 gbove_arrangenent of the first Jine sensor 12
decreases a 8f dgr’rﬁrﬁosd loflﬁg by tBe peRt g W lr%é‘f‘tdeg‘?or

resumn he_opgration of th paratus, thereby resulting in decreased
time fo?#heppggmfb‘ﬂgoﬁl.c{eTW@ﬁa% ctronic parts mounting apparatus of the

fifth The operation of picking up the thus positioned leading one of
the electronic parts 50 will be discussed with reference to Figs. 3,
4, 10(a), 10(b), and 11.
When the switch 90, as shown in Fig. 10(a), is in an off-
20 position, the cylinder 34 is held on the pawl 32 without being
attracted by the electromagnet 33. When the vertical slide drive
motor 28 is turn on, it will cause the pin 24, as shown in Fig. 3,
installed on the crank 29 to be moved downward, thereby moving
the plate 30 and the pawl 32 downward along the slider 31. This
25 causes the flanges 98 mounted on the upper ends of the shafts 17 to

be moved downward with aid of the spring force of the springs 26.



2 0 enbodiment w Il be discussed below with reference to Figs. 25(a) and
25(b) which is different fromthe above first embodiment in thgtj,ge pbeX- up
nozzl e-droppi ng mechani sm 100 i s provided for each of the pick-up nozzles
18 instead of the el ectromagnets 33 and the cylinders 34. Qher
arrangenments are the sanme as those of the first 2 5 enbodi mrent) and

expl anation thereof in detail will be omitiygd here. The pick-up

nozzl e- droppi ng mechani sm 100 i ncl udes an L 5 June 2002 -24 shaped | ock
| ever 99, a spring 110) and an air-activated piston 120. The | ock | ever 99
is pivotably supported and urged by the spring 110 cl ockwi se as viewed in
the draw ngs.Th@sitiening mins 126 %’@65 gngage églesﬁ%wpalngm@zeszgﬁa) of thet he
out si de against _a spri forc of the spring.11Q, the |ock | ever 99
engages at | EOsifanirE HIAET 26 Geese iy el 1 Rdd7egUla ResiHend plahe
gi ven | evel . \l\hﬁn thecé%hjstgl& 120 is, as shown in Fig. 25(b), wthdrawn, it
will cause tRECTIR 1 S9%to be turned clockwise with aid of the spring

(orce of the spri Rgli0h EhElERY S ATAG IC UIa0RIDE W 4D 1O Jf ange 1
f f gh i 6. i d . 2. Fi
0708 b e AL AT AS LG AN RS T oo LIS B P i 0
spoaratus MR b Saatlo ROsKebl. S 5, hd Deledt ShaclaantopRint

place on theopy it &eh&PF Hhe ?E&gx-zgﬂgxo&ﬁfe%r fé?f%ﬁ%ﬁ@a@ﬁﬁ%'@ﬁ% 'Hl‘n

t he above enbodinents reter to parts, anation thereo
detail will BbelaiBiHt e£lvesr @otZsKowWhe 18! @fdv, AhieCeR¥tESHIFOPAHIG0APAR At us of
this enbodi ment, as clearly shown in Fig. 26, does not have the positioning
hol ders 25 apndrtibgl plideedA4E @DLOE DB i rebersibve c16veLH tedtsickofipwhi ch the
positioning pins 27 are secured and is designed so as to rotate the pick-up
hol der s 118 i noaplesny8| aUpdirr eehcloing ahhuppeh ddwl wehoer,2Me pidkthye rack 23,
and the driven gears 22 nmounted on the shaft 17 for correcting angul ar
shifts of theoetlestamnbropght $o B0stardstilick 23 5 June 2002 -25 may
alternatively be placed with a belt. The electronic parts nounting

appar at us al so i n¥herdshsagwitchoSOtisdmrmed enras shovandn Fig, 1ds @ieown in

Fig. 27, instead of the |line sensors 12 and 13 di zgosed_withi n the central
gaps of the glaciromagngtsbdaepenersized dorattpaghihe cyBindens 3thuppmnd

position nmonitors 121 and 122 i ng¢l udes, for_ exanpl.e, L mge sensor
Whi ch moni t ofBie REepERts 2@1‘% Giinders o4, Fﬁe flamges S5 ﬁﬁ%ﬁ%ﬁgof) Gumsy
second s feeders 2 and,3 in th

rmv_errentl_ﬁf ﬁﬁch,o]fé_f[he fi rlst ? ( _]I_[l)aréi

X—dlrﬁctl n ?Pd? WRSOZEET rqrﬁdqn@ggfg QW%}*}@S ?%allt“ﬁ'é do ol | er
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10 and 11, rgspaekivgly. 1 5 In shift-correcting operation, the shift in
the Y-direction Is corrected by noving the table 6 through the notor 14.

The shift in the ¥di§&tdt8h ict ﬁﬁfd&&hngem‘ﬁ&%é ﬁ&rﬁé 58t pﬂfke’s&‘iﬂf‘d
nmounting heads 10 and 11 along the guidé rail assenbly 8. The shift i'n the
angul ar2@ r es}ithe BidksSupohbeslegdl HyvilobatdiBeubsed Medkwip nozzles 18 2 0
about | ongitudinal” center lines thereof through the notor 20. In the
nmounting oper ati orgirst, thd pime@fhestalyd onpidid srafkEd ds hyiotrbd pi ck- up
nozzles 18 are shifted in position, they are subjected to the

shi ft - cor r ecownpwopet byi otadivth ofidhenverticd slivdd keiyve mmoted DB8atdetéby n
sequence. If only some of the electronic parts 50 held 2 5 by the pick-up
nozzl es 18 ameving ftheoplate @3 anicdbhe eyl gﬂdiwb}%@aﬁemst showa in Fig.
shift-correcting operation and mounted on the printed board 5 June 2002
-26 10(b}, along the slider 31. This causes the flange 98 of each of the

25 shafts 17 to be moved downward with aid of the spring force of the
spring 26. The positioning pins 27 then engage the vertical grooves



19 in sequence) after which the other electronic parts 50 are nounted

si mul t aneously or sequentially. Wiile the present invention has heeroo2
disclosed in terns of the preferred enbodinent in order to facilitate a
better 5 understanding thereof) it should be appreciated that the invention
can be enbodied in various ways w thout departing fromthe principle of the
i nvention. Therefore, the invention shouldiBe understood to include all
possi bl e enbodi ments and nodification to the shown enbodi nents which can be
enbodi ed without departing 1 O fromthe principle of the invention as set

f h i h dclains.. F . th |idi i h
tabl e 6 i ncl dahg e R SupEnse BT R 10 rid BaeHIS Pog e i

I d with, | idj ' St f i tor, k
and pi i on) - SR pEEGR TS CLEMERI RG] 5 mechani om for each of the
a 2 g : _ _ :
20, "t he pinion 21 SR Che HaswB Rl 488¢ 6T SbBh A RuR e
instead. F i 1 j .
mount ng headie BN PE ey BEC A i e B Sith rhEqnAlen TRERY
linear 24 sqig/oppd %m@éldsﬁd@%’ivé%St’é%ﬁgtﬁgﬂgﬂ{ed %?f.vqufzé'?ﬁ\i/‘\%%\%féj%d” ve

notor 20, the slider 31) and the crank : June 2002 -

CLAIMED IS iheAficRL88! heRt1es PES tis tHeunsiviieharPes 2 PosRORD Idve] Mirodigh I st
parts feeder including a plurality of cassettes each of which stores

therein 5 el ¢atreylepopdiviaivédhbBshawii)Clo wpledlset ilon elécteennnpapes 5D f eeder
including a plurality of cassettes each of which stores therein electronic

parts and hasnaopihekpuintetiaboard 14 dlseventcpbelidef érdermbeon@8iig anged at
a preselected interval anay fromsaid first parts feeder in a first
direction; aretetsedf tv ehotatenthd péclearp mgzies é8. bdipeh avavhing thiee

el ectronic parts are to be 10 nounted, said table being disposed within the
presel edtld uppervdtadeenten Y= pickrup rmzalasearm@rpag?@ thea ddandsilk.i r st
mounting head including a plurality of pick-up nozzles noveable in a
vertical directi oWhenr theckWitghuBOtinduemes: eB AT SaMEs iR g dHe thieck- up

stations; as cond rrpunti Q%Bhead i ncl udi ng a%EI urafai tc%/ of pi ck-up nozgllres
][mveablhe |_nJZ~ %F‘ﬁ%’&lts ﬁrFe@??Qﬁ%zﬁ AOR h"i“ﬁgt 3 M%E'l r@c"_@gvzﬁpgaﬁ ][S
romthe picksup statipns; a fjrst i chani Vi ai d_tabl.e al ong
| [ OBAY SR CPER P RaP UiidaTs She LRE ATERT 20r (D SHaR8chAdaREy
ﬁezﬁ;g?gmdlmr) ing.s igd fg?rst a cb econdem)u tin head%;s aéro S fh;t abl Ie,ng
along the i1t RIFRECP I RGPRRF 18 SR B A THE T SPRE o BrERGRET DK i ng
overeny ! S84 TpARrRR ¢ bt hO R B 2 11t

moving one Of, hdzé.! r?ﬁué?ﬂlaé%‘ié’@&oﬁ%'ga%gﬁg st ads ﬂtﬁ**ﬁ’;%? éﬁgtclié rst

di rection through said seco novi ng ne ismto pic ronic
pares fromthgmeaknspr$tiasi ons and, in the second control node, said
controller ving one of said first and second nounting heads along only 25

the first directiPhet briengitica 6f 6196 @ectForidHares FOviien irfot@ted NG| on
wi th novenent of said cable in the second direction, through said first
nmovi ng nmechathe pPrintedobdeard tXe 1®wycommglished by turning on the rotation
20 drive motor 20 to rotate the driven gears 22 through the pinion 21
and the rack 23 to adjust angular positions of the pick-up nozzles
18.
Figs. 12(a), 12(b), and 13 show sequential operations of the
first mounting head 10 when picking up the electronic parts 50.

25 The operations of the second mounting head 11 are identical, and

explanation thereof in detail will be omitted here.



pi cked up electronic parts at given places |located in spaced relation in
the second direction, on the printed board held on said tabl e. 530n2208h

el ectroni c pans nounting apparatus as set forth in claim1, wherein the
cassettes of each of said first and second parts feeders are di sposed

adj acent to each other at first pitches in 5 June 2002 _ ?g the first
direction, the pick-up nozzles of each of-1tHe first and second nounting
heads bei ng di sposed adjacent to each other at second pitches equal to said
first pitches. 3. An electronic parts nmounting apparatus as set forth in

laim 1, wh i i .0l | 5 I h f i qAfi d

econd founti ng hadt: (G PP aRE RADAD BoeraelON HOAdaE: dah- hat |
id first ' ' t I ' tes _f i ck-

ctati ons of Sapetd fodf Mt d67albal OFPsCAHT Hesh R B buAE ol Hiene

£ . . h . .

parts which RO BT BAT OG0 Bt Py 8P LREMRRTBIL Ll BBl e

th i nted ' ' i 10

SLI CK 1 hat sar Bebond Qlxi o Rt Geab Ol MNOMnB R Blc BASE HELHE D e

pi ck-up 3§ at bANSrOnagRlels 995 QROURAY 1Re FRRMAEB2HY Bl BBwRIwK-dIP TIRZZ! s,

whil e the first nmountl ng head nounts the el ectronic parts which have

al r eady be_encahgkgtih@p%ﬁk—h?en@m@sum 16774 @sovdiEdedmwWard hasMHsAdpoar d
held on said table. | 4. An electronic parts nounting apparatus as set

forth in clapfgl12M)emeEth sid of chetspringforenbf che smaihps a6 Bovaimntach t he
pick-lip 5 June 2002 -29 nozzles of each of said first and second

mount i ng head$ the piektuphropzlek- L® faoeglcesTresp@adingbnsaofithe teh and second
nmount i ng heads pick up the electronic parts sinultaneously. 5 5. An

el ectroni ¢ palectromignparts apppositicnek at ahef pidkruipnstatioms Of theer ei n sai d
controller controls said first and second nounting heads so that a first
group cdiksi seasgetdes 4 andspicksnibatp.of the pi ckup nozzles and a second group
consisting of a second nunber  of the pick-up nozzles of each of said first

and second nount | Ngxhets pavd 82 is, gsvairwintin Hig f b3 emoviedmiipy@moratifl cki ng

up the o SoLLoMC pari s R ShSCLIobe Barle Tounl B FRRSLALLS 2 el
SR oAl B T IR R eI o
o5 DS R BB R R ER SAE T,

o ecl" ofie PR AT A8, 6l cont 1B BLclPuBtaLiARE 0 e cassel s

7. .An elect ' j i ' | [
n elec {,&%Et Bﬁérftg%ﬂo?‘cr&g?@pﬁﬁ"tﬁé%na@et%ﬁﬁoﬁﬁr Artsafd é?lglsléloc% Wg;gre' n

said controller contro novenent o e pl ck-up nozz ch

of said firsthapscleRiRbAMNIBIGheeadse $Rst hAbuAting BehBash 9%e8f the
pi ck-up nozzl es”of each of said first and second nounting heads is noved to

pi ck up one Rwaketiet grintsd Bopadt BI asodibenesé@Qbov) from sel ected one of
the pick-up stations of the cassettes. 8. An electronic parts nounting
apparatus as set Dariryg iantieheiwindn the first mounting head 10 picks up the
20 electronic parts 50 from the first parts feeder 2, the second

mounting head 11 engages in mounting on the printed board 19 the

electronic parts 50 picked up from the second feeder 3.

Conversely, during a time when the second mounting head 11 picks

up the electronic parts 50 from the second parts feeder 3, the first

25 mounting head 10 engages in mounting on the printed board 19 the

electronic parts 50 picked up from the first parts feeder 2. This



wherein said controller controls novenent of each of said first and 5
second nmounting heads in the first direction and vertical noveggghe @bot he
pi ck-up nozzles of each of said first and second nounting heads so that
each of a given nunber of the pick-up nozzles of each of said first and
second nmounting heads picks up one of the electronic parts from sel ected
one of the pick-up stations of the 10 cassét8@<es. 9. An electronic parts
nounting apparatus as set forth in claim1, wherein each of said first and
second nounting heads includes a nozzl e-noving nmechani sm havi ng an

ol P SRR e B e s
e P AR gl
gon”lgri Ingkt h%slgrestence lancftaorl entati Bn 3’%%@% efe?[e_rsoéfc péregjfg éi)“éi&% up
of cct roni ¢ pabfRrést peaLeiBtLdnlo AR o PR BBaHINEY onpinid

conpri si ng t%@h@ﬁgﬁ%%réﬁbrﬁ ugﬁ'agzghei%koﬁgtﬁszﬂbgkrslmwﬁféd @8tglout the

center thereof. e 2002 -31 n el ectronic parts nounti ng

apparat us as ;ﬂ@t&'afigfbhgfﬁu?bai ml 1 ) wherein each of the pick-up nozzles
has a |l ength extending in the vertical direction, and wherein said turning

neans turns each afigh, 1agapitsK-B/BhBOZ BLEGeABRIoFeraeivR of the fikstr eof
extending in a lengthwi se direction of each of the pick-up nozzles. 13. An

el ectroni ¢ panbvantmgmticag d0pforapickiag apt dﬂfarbhtinfypebawelb)ctfmid@arts
conprising a position nonitor and a positional shitt 1 O correcting
mechani sm s&Qh poxl 50bnwidohtare diffiertenrti img thickueists for exawgpdd. dThehe
el ectronic parts held by the pick-up nozzles to determ ne a positional
shift frbbh a apiershionsr ekthe mecondomowniingpaedd i ohalresibienticadr pat i ng
mechani sm adjusting a relative pgsition between the table and one of the
el ectroni ¢ p&FPianativagtherecf is getail voNabestmittedohere.t o conpensate for
the positional shift. 14. An electroni¢ parts nounti apparatus gs. set
forth in claim 13)F rt@iené% @%Héti‘?gé?ﬁﬁc{ éiﬁ S %?ng} H@_rﬁ‘gcﬁ abm
ncl udes a turnlng meehani sip degigngd: {9, LN each of, Fhe i g upy npzzl es 2
each of the pick-up nozzles 18 is aligned with corresponding one of
15  the electronic parts 50a and 50b. The switches 90 of a first group
(five in this embodiment) of the pick-up nozzles 18 required to pick
up the electronic parts 50a are turmned off, thereby causing the first
group of the pick-up nozzles 18 to be moved downward a first
distance according to downward movement of the pawl 32 to pick
20 up the electronic parts 50a from the cassettes 4.

Next, the pawl 32 is, as shown in Fig. 15(a), moved upward,
lifting up the first group of the pick-up nozzles 18 holding the
electronic parts 50a. Upon reaching the upper dead center, the
pick-up nozzles 18 are stopped.

25 The switches 90 of the first group of the pick-up nozzles 18

are then turned on, while the switches S0 of a second group of the



15. An electronic parts nmounting apparatus as set forth in claim 14,
wherein said positional shift correcting mechani sm al so i ncl udgguae 2092 ng
mechani sm desi gned to nove said table in the 2 5 second direction. 5 June
2002 -32 16. An electronic parts nmounting apparatus as set forth in claim
15, wherein said positional shift correcting mechani smfurther incudes a
second novi ng nechani sm designed to nnve-shgd first and second nounti ng
heads in the first direction.
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$9& 37r S1! Y4APRAYS disapssguizkelow which is desxgned or picking up

the electronic parts 50 from desired some of the cassettes 4 using
selected some of the pick-up nozzles 18.
Figs. 17(a) to 19(b) show sequential pick-up operations of the
25 first mounting head 10. The operations of the second mounting

head 11 are identical, and explanation thereof in detail will be



10 10 10! S2° 109&' ()-! 4y&" 109N ()-m
/" 9WUBr S1!'1 %4 09%& ()-!!980%& ()-!!%0%& ()-!!9%A0%ZZ& ()-!! Y80%&s () nk LHBHYE (
)-1"M/WUGO1! ! 10ZZ

1.0ZZ! +nPA.09%ZZ& () - ! { +mPAd0%& () -! +nPd0%&' ()-! 9%d0%ZZ& ()-!!%d0%& ()-!; cuV7l!!
109B& ()-f$109B& ()- s9! 109B& ()-Y 9! 109B& ()- FL09B&' ()- $109B& () -

10ZZc' i dE71!! 1109B& ()-'!109B& ()- @ 10%ER0()-&L "109B& ()- |:109B& ()-
1109B& ()- :~)dE71!! S, 109B& ()-

s*109B& () - (109B& ()- &s! 109B&' () - &$#109B& () - "3109B& ()-)k<dE71!!

L7! 10988 ()- 51098 %é 3109B& ()-1s! 109B& ()- 0109B& ()- &3.:!109B& ()-
bCl ! sS3 109910948 () - 910%&' () - $f 109& ()- 10B 10B 10B9 109B& ()-; @}

<1 OEDC 1 (109 1y -k TR dE AL 1Y e shiohin G T A,
Taiow () BRSO ATl sk iR 18 10
the pick-up nozzles 18 is aligned with corresponding one of the
5 electronic parts 50. The switches 90 of selected some of the pick-
up nozzles 18 (two of the pick-up nozzles 18 in this embodiment)
required to pick up the electronic parts 50 are turned off, thereby
causing the selected pick-up nozzles 18 to be moved downward, as
shown in Fig. 17(b), with aid of the spring force of the springs 26
10 according to downward movement of the pawl 32 so that selected
some of the electronic parts 50 are lifted up from the cassettes 4.

Next, the pawl 32 is moved upward, lifting up the pick-up
nozzles 18 holding the electronic parts 50 as shown in Fig. 18(a).
Upon reaching the upper dead center, the pick-up nozzles 18 are

15 stopped. .

Subsequently, the first mounting head 10 is shifted to the left
as viewed in Fig. 18(b) to place second selected some of the pick-up
nozzles 18 different from those having already picked up the
electronic parts 50 in the above first pick-up operation above the

20 electronic parts 50 required to be picked up next, respectively.
The switches S0 of the first selected pick-up nozzles 18 holding the
electronic parts 50 are turned on, while the switches 90 of the
second selected pick-up nozzles 18 are turned off to move the
second selected pick-up nozzles 18 downward, as shown in Fig.

25 19(a), to pick up the desired some of the electronic parts 50, after
which they are lifted up and stopped at the upper dead center as
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mounting head 10 travels to the line sensor 12 for monitoring
whether the selected some of the pick-up nozzles 18 all hold the
5 electronic parts 50 correctly or not. The following operations are
the same as those discussed in the first embodiment, and
explanation thereof in detail will be omitted here.
The electronic parts mounting apparatus of the fourth
embodiment will be discussed below with reference to Figs. 20(a)
10 and 20().
Fig. 20{a) shows the printed board 19 having two same circuit
patterns: first and second printed circuits 95 and 96. An interval A
at which the same type of electronic parts 50 are mounted on the
first and second printed circuits 95 and 96 is set to an integral
15 multiple of the pitch of the pick-up nozzles 18 arranged adjacent
one another.
Fig. 20(a) shows another modified form of the printed board
19 formed with a 4x4 matrix consisting of 16 same printed circuits.
An interval B at which the same type of electronic parts 50 are
20 mounted on adjacent two of the printed circuits is set to an integral
multiple of the pitch of the pick-up nozzles 18 arranged adjacent
one another.
The fourth embodiment, as discussed below, uses the above
two types of the printed board 19.
25 Fig. 21 shows the first mounting head 10 placed above the
printed board 19 positioned by the guide rail 97. The operation of



9 W...... //bCl 1 F910% & ()-$S10% & ()- 10 10 10@10%& ()
7#10%& () - @10%&' ()-//Q///!0dELCI 1 310% & ()- S10% & () -
M10% & ()-10% & ()-10% & ()-!0_0001" 1l 1dEbC! ! MLO% & ()
110% & ()- S 10% & ()- f10% & () -

EMLO% & ()-111121 222dEbCI 1) 10% & () - (10%& ()-
y, &10% & ()-L$s10% & ()-Y"10% & () - 10% & (
223J3333dEbC! | @10% & ()-S 3MLO% & () 1100%%() St/ 10% & ()--10% & ()-f+10%
& ()-3 4R4SAT4U4aded4b@! ! #10%0222& () & ()-$f10% & ()- 10: 10:

10: y&910% & ()-3710% & () -
4.56Q667k8zX6b@! ! [ f #109WME () - ! f #1090MWL&' () - #10% G& ()-l#lo%& ()-I#10% L'
L& ()-! #1095 3&e ,*oequ@mounm}g)hﬂaﬁo%l&zs@d%&mh mm thagod tdoobirst
1000! DY #10900&' () -1 1/ #109B5&' ()-1 !f#10%t& ()- L _

: <<=k>{ Y: oP1FDQUNLENE Yhaagh (Q;;agiq Explanggion thggmﬁ fletail will be omitted
#1098 () -! #1Q9& () - k>( ?nPr Gagaae | ~P1$y10% & () - 10HH 10HH

10HH! ! y/ #10%1FY) -3 1y/ #10900& () -3

$10% & ()-!$1009% ! AhAAA. BAEA P13y 10%@ 10% & 0% & ().- .|
10% & (§) | 10% & f‘}‘/ﬂﬁ% Jo i ‘? %11 ﬁéﬁﬁﬁ %&5‘@1%&6@&6372‘3‘1(99
#10% & ()5 1Q%Snlds a%!dlgg/é%cﬁ)ﬁrmted circuits 95 and 96 of the printed board

19 shown in Fig. 20(a), respectively,-the pick-up nozzles, as
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indicated by numerals 18a and 18b in Fig. 21, arranged at the
interval A away from each other pick up the electronic parts 50 and
mount them, as shown in Fig. 22, on the first and second printed
10 circuits 95 and 96 simultaneously.
When the same type of electronic parts 50 are mounted on
the printed board 19 shown in Fig. 20(b), the pick-up nozzles 18
arranged at the interval B away from each other pick up the
electronic parts 50 and mount them on adjacent two of the printed
15 circuits of the printed board 19 simultaneously.
Therefore, the fourth embodiment decreases the number of
operations of moving the first and second mounting heads 10 and
11 to achieve a higher-speed mounting operation as compared with
a conventional system which transports, one by one, the same type
20 of electronic parts to a printed board.
The benefits offered by the arrangement of the line sensors 12
and 13, as shown in Fig. 2, will be described below with reference
to Figs. 23 and 24.
If the line sensor 12 is, as shown in Fig. 24, disposed between
25 the table 6 and the first parts feeder 2, an interval D between the

table 6 and the first line sensor 12 needs to be increased in order to
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mounting head 11 when the first mounting head 10 is at rest until
completion of the parts-mounting operation of the second mounting
head 11 after the first mounting head 10 takes up the electronic
parts 50 from the cassettes 4, and the electronic parts 50 are
detected by the first line sensor 12. However, the arrangement of
the first line sensor 12, as shown in Fig. 23, in a gap formed in the
central portion of the first parts feeder 2, that is, between the two
sets of the cassettes 4 of the first parts feeder 2 allows the interval
between the table 6 and the first parts feeder 2 to be shortened, as
indicated by C, thereby resulting in a decrease in size of the entire
structure of the apparatus.

Further, if a failure of the first mounting head 10 in picking up
the electronic parts 50 is detected by the first line sensor 12, the
above arrangement of the first line sensor 12 decreasés a
displacement of the first mounting head 10 required for resuming
the operation of the apparatus, thereby resulting in decreased time
for the resumption.

The electronic parts mounting apparatus of the fifth
embodiment will be discussed below with reference to Figs. 25(a)
and 25(b) which is different from the above first embodiment in
that a pick-up nozzle-dropping mechanism 100 is provided for each
of the pick-up nozzles 18 instead of the electromagnets 33 and the
cylinders 34. Other arrangements are the same as those of the first
embodiment, and explanation thereof in detail will be omitted here.

The pick-up nozzle-dropping mechanism 100 includes an L-

FF

10t 10t 10tS9 10% & ()-710% & () -

: . "109&' ()-!
109%& () - JIK/ L&M MWM "<. C 1055! 0$10965& ()-Z 0$10%& ()-Z 0

10%



1055 1055M?N~-NNNCaCdEHC 1055!:110% U8 ()- !10% U& ()- @0% U& ()- f10%
U& ()-110% U& ()- '!110% U& ()- aOOO%Pf PvPPAEHC 1055! @ GL0% U85 (june basde

U& ()- 10% U& ()-10% U& ()-,!10% U& ()-10% U& () - PPQ R| RRSIEHC 1055! 4M 10%
U& ()- @mL0% U& ()- 010% U& ()-,."10% U& ()-' 10% U& ()- @ % 10%

U& () - SDSSSSSSSShC 1055! MLOYBE () - L, * 1098B& é)-‘ 10 U 10 U 10 U910%

U& () - @f #10% -24%-

shaped lock lever 99, a spring 110, and an air-activated piston 120.
The lock lever 99 is pivotably supported and urged by the spring
110 clockwise, as viewed in the drawings. When the piston 120
projects, as shown in Fig. 25(a), to the outside against a spring force
5 of the spring 110, the lock lever 99 engages at its end with the
flange 98 to hold the pick-up nozzle 18 at a given level. When the
piston 120 is, as shown in Fig. 25(b), withdrawn, it will cause the
lock lever 99 to be turned clockwise with aid of the spring force of
the spring 110, thereby releasing the engagement with the flange

10 98. The pick-up nozzle 18 is then moved downward with aid of the
spring force of the spring 26 according to downward movement of
the pawl 32.

Figs. 26 and 27 show the sixth embodiment of the electronic
parts mounting apparatus which is designed to correct shifts of the

15 electronic parts 50 caused when picked up by the pick-up nozzles
18 for mounting them in place on the printed board 19. The same
reference numbers as employed in the above embodiments refer to
the same parts, and explanation thereof in detail will be omitted
here.

20 The electronic parts mounting apparatus of this embodiment,
as clearly shown in Fig. 26, does not have the positioning holders 25
and the plate 94, as used in the above embodiments, on which the
positioning pins 27 are secured and is designed so as to rotate the
pick-up holders 18 in an angular direction 6 through the motor 20,

25 the rack 23, and the driven gears 22 mounted on the shaft 17 for

correcting angular shifts of the electronic parts 50. The rack 23
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10% & ()- @ 10% %‘h(e) electlrooomc ée{ﬁs mounting apparatus also includes parts
position monitors 121 and 122, as shown in Fig. 27, instead of the
line sensors 12 and 13 disposed within the central gaps of the first

5 and second parts feeders 2 and 3. Each of the parts position
monitors 121 and 122 includes, for example, a CCD image sensor
which monitors the position of each of the electronic parts 50
during movement of each of the first and second parts feeders 2 and
3 in the X-direction and provides a signal indicative thereof to the

10 controller 38. The controller 38 determines shifts of each of the
electronic parts 50 in the X-, Y-, and 8-directions and provides, if
they exceed allowable ranges, shift-correcting signals to the motor
14 for the table 6, the guide rail assembly 8, and the motors 20 for
the first and second mounting heads 10 and 11, respectively.

15 In shift-correcting operation, the shift in the Y-direction is
corrected by moving the table 6 through the motor 14. The shift in
the X-direction is corrected by moving the first or second mounting
heads 10 and 11along the guide rail assembly 8. The shift in the
angular direction 8 is corrected by rotating the pick-up nozzles 18

20 about longitudinal center lines thereof through the motor 20.

In the mounting operation, if all the electronic parts 50 held
by the pick-up nozzles 18 are shifted in position, they are subjected
to the shift-correcting operation and then mounted on the printed
board 19 in sequence. If only some of the electronic parts 50 held

25 by the pick-up nozzles 18 are shifted in position, they are subjected

to the shift-correcting operation and mounted on the printed board
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While the present invention has been disclosed in terms of
the preferred embodiment in order to facilitate a better
5 understanding thereof, it should be appreciated that the invention

can be embodied in various ways without departing from the
principle of the invention. Therefore, the invention should be
understood to include all possible embodiments and modification to
the shown embodiments which can be embodied without departing

10 from the principle of the invention as set forth in the appended
claims. For example, the sliding mechanism for the table 6
including the electric motor 14 and the ball screw 5 may be
replaced with a sliding mechanism consisting of a linear
servomotor, a rack and pinion, and a wire. The nozzle-turning

15 mechanism for each of the first and second mounting heads 10 and _
11 includes the rotation drive motor 20, the pinion 21, and the
rack 23, but a pulley and a belt may be used instead. Further, the
vertical movement of each of the first and second mounting heads
10 and 11 may be achieved by using a cylinder actuator, a linear

20 servomotor, and a ball screw instead of the vertical slide drive

motor 20, the slider 31, and the crank 29.
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a first parts feeder including a plurality of cassettes each of which stores therein
5 electronic parts and has a pick-up station;
a second parts feeder including a plurality of cassettes each of which stores therein
electronic parts and has a pick-up station, said second parts feeder being arranged at a
preselected interval away from said first parts feeder in a first direction;
a table for holding thereon a printed board on which the electronic parts are to be
10 mounted, said table being disposed within the preselected interval between said first and second
parts feeders;
a first mounting head including a plurality of pick-up nozzles moveable in a vertical
direction for picking up the electronic parts from the pick-up stations;
a second mounting head including a plurality of pick-up nozzles moveable in the vertical
15 direction for picking up the electronic parts from the pick-up stations;
a first moving mechanism moving said table along a second direction perpendicular to
the first direciion;
a second moving mechanism moving said first and second mounting heads across the
table, along the first direction only; and
20 a controller for controlling movement of said table and said first and second mounting
heads in a {irst and a second control mode, in the first control mode, said controller moving one
of said first and second mounting heads along only the first direction through said second
moving mechanism to pick up the electronic parts from the pick-up stations and, in the second
control mode, said controller moving one of said first and second mounting heads along only
25 the first direction through said second moving mechanism, in combination with movement of
said table in the second direction, through said first moving mechanism, in order to mount the

picked up electronic parts at given places located in spaced relation in the second direction, on

the printed board held on said table.

30 2. An electronic parts mounting apparatus as set forth in claim 1, wherein the cassettes of

each of said first and second parts feeders are disposed adjacent to each other at first pitches in
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3. An electronic parts mounting apparatus as set forth in claim 1, wherein said controller

5 controls the movement of said first and second mounting heads in the first and second operation
modes, such that said first mounting head picks up the electronic parts for the pick-up stations

of said first parts feeder through the pick-up nozzles in the first operation mode, while the
second mounting head mounts the electronic parts which have already been picked up by the
pick-up nozzles thereof on the printed board held on said table, the second operation mode being

10 such that said second mounting head picks up the electronic parts from the pick-up stations of
said second parls feeder.through the pick-up nozzles, while the first mounting head mounts the
electronic parts which have already been picked up by the pick-up nozzles thereof on the printed

board held on said table.

15 4. An electronic parts mounting apparatus as set forth in claim 1, wherein said controller

controls vertical movement of the pick-up
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pick-up nozzles of each of said first and second mounting heads

pick up the electronic parts simultaneously.

5 5. An electronic parts mounting apparatus as set forth in claim 1,
wherein said controller controls said first and second mounting
heads so that a first group consisting of a first number of the pick-
up nozzles and a second group consisting of a second number of the
pick-up nozzles of each of said first and second mounting heads are

10 moved with different timings for picking up the electronic parts.

6. An electronic parts mounting apparatus as set forth in claim 5,
wherein each of the pick-up nozzles of the first group of each of said
first and second mounting heads picks up one of the electronic

15 parts from selected one of the pick-up stations of th'e.cassettes in a
first pick-up operation, while each of the pick-up nozzles of the
second group of each of said first and second mounting heads picks
up one of the electronic parts from selected one of the pick-up
stations of the cassettes in a second pick-up operation following said

20 first pick-up operation.

7. An electronic parts mounting apparatus as set forth in claim 1,

wherein said controller controls vertical movement of the pick-up

nozzles of each of said first and second mounting heads so that at
25 least one of the pick-up nozzles of each of said first and second

mounting heads is moved to pick up one of the electronic parts
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8. An electronic parts mounting apparatus as set forth in claim 1,

wherein said controller controls movement of each of said first and

5 second mounting heads in the first direction and vertical movement

of the pick-up nozzles of each of said first and second mounting

heads so that each of a given number of the pick-up nozzles of each

of said first and second mounting heads picks up one of the

electronic parts from selected one of the pick-up stations of the

10 cassettes.

9. An electronic parts mounting apparatus as set forth in claim 1,

wherein each of said first and second mounting heads includes a

nozzle-moving mechanism having an elevation member for elevating

15 the pick-ﬁp nozzles upward simultaneously and dropping means for

dropping the pick-up nozzles independently of each other.

10. An electronic parts mounting apparatus as set forth in claim 1,

further comprising a first and a second sensor disposed

in said first

20 and second parts feeders, respectively, for monitoring the presence

and orientation of the electronic parts picked up by the

nozzles and providing signals indicative thereof.

pick-up

11. An electronic parts mounting apparatus as set forth in claim 1,

25 further comprising turning means for turning each of the pick-up

nozzles about the center thereof.
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12. An electronic parts mounting apparatus as set forth in claim

11, wherein each of the pick-up nozzles has a length extending in

the vertical direction, and wherein said turning means turns each of
5 the pick-up nozzles about a center line thereof extending in a

lengthwise direction of each of the pick-up nozzles.

13. An electronic parts mounting apparatus as set forth in claim 1,
further comprising a position monitor and a positional shift

10 correcting mechanism, said position monitor monitoring a position
of each of the electronic parts held by the pick-up nozzles to
determine a positional shift from a given correct position, said
positional shift correcting mechanism adjusting a relative position
between the table and one of the electronic parts having the

15 positional shift so as to compensate for the positional.shift.

14. An electronic parts mounting apparatus as set forth in claim
13, wherein said positional shift correcting mechanism includes a
turning mechanism designed to turn each of the pick-up nozzles

20 about the center thereof.

15. An electronic parts mounting apparatus as set forth in claim
14, wherein said positional shift correcting mechanism also

includes a moving mechanism designed to move said table in the

25 second direction.
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16. An electronic parts mounting apparatus as set forth in claim
15, wherein said positional shift correcting mechanism further
incudes a second moving mechanism designed to move said first

and second mounting heads in the first direction.



