; e3edhX6T~f AUTOVATI C ELECTRONI C PARTS MOUNTI NG APPARATUS BACKGROUND OF
"1'HI§ | NVENTION 1 Technical Field 5 The present invention relate ge08h |y
w0 an automatic electronic parts nmounting apparatus, and nore particularly

to a conpact andrmmmm’ﬂ | ectronic parts nmounting apparatus designed to
mount chi p conpo m mml nted circuit board. 2 Background of Rel ated
Art 1 0 Japanese Pategf, ki rst Publication Np. 6-85492 teaches a
robot - oper at ed nounti ng apparatus, as shown in Fig. 26, which is in

wi despread use. This nmounting apparatus includes an electronic parts feeder
70, a board holder 79 for holding a printed board 75) a nounting head 72, a
first drive shaf AUBOMATIG EBESHIRONIE PARTS MOQUNIINheABPARADUBC parts
feeder 70 has di sposed thereon cassettes 77 for supplying taped el ectronic
parts in sequence. The nounting head 72 supports a pick-up nozzle 71
rotatably and_slidably for picking up the electronic parts and nounting
them on the pBﬁQI@@%XHN@ ' HHE fM?'EtNHIQI\T/e shaft 73 has di sposed thereon
the 2 0 nountin &g@%@l%. il'(ge second drive shaft 74 noves the first drive
shaft 73 in aldf§eeR) P&tPendi cul ar to the first drive shaft 73 for

all owin he nount,j head 72 to be displaced in X- and Y coordinate
oot and - JapancLBY mresant AnveptRmLreBLEs GencBally Bosaeatiaaake: & 2 5

o ar heea RS ARRRRY S uBlE i Tl i B0 2
i 86, Y .6, 83, T ) 1 i ck- 82
oreonsea-on risheulaA R e PR B Papel Bt = °2
b1 k. up. nog 1 e BHERR, BloufiE eip KrbBOHBHES o a®phiel ARliPGaRlis BF [N
whi ch el ectr@ig:a@%rﬁﬁgﬁlgrftgb%ﬁgem@_t ed and noves in two directions

perpendi cular to e e picking up, nonitoring, and nounting the

el ectromjg parts Q!@pﬁ%@eel"%@eﬁf‘F‘fﬂé‘%%@ﬁ&&ﬁbh%a%t@54923tfeia%ﬁe9fathe
rotary head 81. The "above prior art nounting apparatuses) however, have the

1 0 fol | owi ngoiorvdinalsted Theunhehy apparatesl AYAbWADIRIMA! 26Yswhithsidm e
and conpact in structure) but it 1s difficult to performa high-speed

oper ati on becgidesprbedahsst ik ompairiting@appeirakes inpliedes EBUEleetorgoe by
one, on the printed board 75. The high-speed rotary nounting apparatus can

install the gqlatsrfeader 74, ts boartiheoltes 79 ifot érbléineg d printedlbsaerds, Dut
its structure is bulky, and the cost of equi pnent is high. An conpact and
hi gh- speed nmumntuningrbehaidng2 c anfiirsti digve s adtl Vanteagb e sdcaritk dabeey shafto
conventional apparatuses is thus sought. SUMMARY OF THE INVENTION 2 O It is
t her ef orkda ﬁéﬁncﬂp@el@@ﬁrwﬂc drarts depders Mt hpgvdisposad: drergondcasscttes

di sadvant ages_of the prior art. .
77 for supplying taped electronic parts in sequence. The mounting

head 72 supports a pick-up nozzle 71 rotatably and slidably for
picking up the electronic parts and mounting them on the printed
board 75. The first drive shaft 73 has disposed thereon the

20 mounting head 72. The second drive shaft 74 moves the first drive
shaft 73 in a direction perpendicular to the first drive shaft 73 for
allowing the mounting head 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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It is another object of the present invention to provide a conpact and

hi gh-speed el ectronic parts nounting apparatus. - 5 June 2002 -%uﬁggﬁﬁping
to one aspect of the present invention, there is provided an eFectronlc
parts nounting apparatus conprising: a first parts feeder including a
plurality of cassettes each of which stores therein electronic parts and
has a pick-up station; 5 a second parts feeder including a plurality of
cassettes each of which stores therein el€2tronic parts and has a pick-up
station, said second parts feeder being arranged at a presel ected interval
away fromsaid first parts feeder in a first direction; a table for hol ding

ol B O AT R 5 SRR i B 5
7 Ty ST SRS BB U R AT P B
op the. f ectuaal eyt splaemTeTH okt MRS Ausasan ok Rgrhead

fur picking Whetdefd 6?tthem'bfc1doapt ﬁoéaeglé@qspgtsgp%a. stffd K tabhe g_sf i rst

novi ng nmechani sm novi ng said table along a second direction perpendicul ar

to the f&rsthélidsestpAhited SRENENTRHICH dIBEHIMIE PAMYi ek $aiKk thoéshtadd
second nmounting heads across the table, along the first direction only; and

a control | erad@rmesesrigl twogdirevesRBt p&fperadidul@blte edch sherf i Tée and
second mounting 20 heads in a first and a second control node, in the first

control nodepicking wpnmonhiterinmvang moardingahe élgcttorindpaetradenounti ng
heads al ong only the first direction through said second noving nechani sm
to pick up tazhievedtimosynchaonizatioomwitie rptetionpofstiat irobaratctad 81t he
second control node, said controller noving one of said first and second
nmount i ng heads alBhg amve price ditr grouditing tdppanaitsegh hoavevere dvane hbei ng
mechani sm in conbination with novenrent O 25 sail table in the second
directi bR, tlelewgresaravbreks. mbRe F§bobongradad MeusHiRg arpamalws ihe

pi cked up electronic parts at given places |located_jn spaced relation in
the second dfiFeRle 8Rd eAmpREt gpy sthradtubr Bukdl ds shffialy toaBeEorTh & he

preferred de.of the invention, the cassettes of each of the First and
B econd par { IEHTREEd P BRI e AR LA (€ 1f CTORR TS 255 Pigked WP ches

e Tt ekR, T, BCkason URA R0 Tof 8 ! BAE belofd. oo
equal to t herc;ctizur'ﬁthUrﬁﬁ'?g apparatus can install the electronic parts on the
15 printed board at high speeds, but its structure is bulky, and the cost
of equipment is high. An compact and high-speed mounting
machine combining the advantages of the above two conventional
apparatuses is thus sought.
SUMMARY OF THE INVENTION
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 -4 The controller controls the novenent of the first and second
mounting heads in the first and second operation .nodes such thEUuﬁe@b§2
first nounting head picks up the electronic parts fromthe pick-up stations
of the first parts feeder through the pick-up nozzles in the first
operation node, while the second nounting head nounts the 5 electronic
parts which have al ready been picked up the by the pick-up nozzles thereof

on the printed board held on the table’ "The second operation node is such

that the second nmounting head picks up the electronic parts fromthe
pi ck-up stations of the 1 0 second parts feeder through the pick-up
nozzl es, whil eAcherdirigrtetonaaspect nfjthegmesenbumerticnh theed sqtrovidid apalettsonit parns
have al ready been picked up.by the pick-up nozzles thereof on the printed
board hel '&i‘oéﬂt“ﬂ?n%" "%‘I‘%‘?O“‘ﬁﬁéﬁ”{%nt roller controls vertical nmovenent of the

i ck- 15 f j FOG: t hat
Phe pi ok up nosat sorars ERG Blenidie ¢ PRI ERAr SEESIE BRATD! MBiGIERHRs aRakiil,

the el ect¢ledtrahi@pirtsSansl g latpackeapisfayion;The control ler may al ternatively
control the first and second nounting heads so that a first group _
consi st?ng of & se¢anstpasigniseder anclpdipgianplupilick ofipasseryes aash af avhacks stotes dheyeimup

i sti f d ,nunber .of the pick-. I f h. of the first
and- secoretliRRe PG Heddi ol &iskoue dTuler, ailFeBREr PR ThodE BFise srdirhat do
the el ectyag&iRPinttvaladal Rim 418 MtParydRedder &l £8rsPfirkdienf | rst group of

each of the 2 5 first and”second nounting heads picks up one of the
el ectroni c par 4 salfle don beldegt thereonen pfintetidbopidcén: whidt diei destronic pires 4as et es

ina 5 June 2002 - i.rst. pick-up.operation) while each of the pick-up
nozzl es dﬁ%ﬂ@%@édﬂ@ é@la& slsa?sega@ﬁ"%ﬁwtm@ekpzee fnighval Rebwenncsaifolingt dndgeeadds
pi cks yp &?g [ggdehhe el ectronic parts from sel ected one of the pick-up
stations 'of the cassettes in a second pick-up operation followi ng the 5

first pick-up ppes &ﬁdl@lﬂng-ﬁbﬁl aRNiding b oluriity cTPidk-ap nbifevV@bléabd inOVEHBA!
of the pick up nozzles of each of the first and second nounting heads so

that at |digestionfer piekingiup m%ﬁleﬁwnﬁfbﬁm%@omﬂh@éélﬁ-uéﬁt&thes;f irst and second
pORECRISCNEN T T M T e R T
control tdigcHBY &raékiRE uf Atdeltrdnitepdrts’ Bdm 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

second pitches equal to the first pitches.



and second nounting heads in the first direction and the vertical novenent
of the pick-up nozzles of each of the first and second nounti n%lp_l%a%goio
that each of a given nunber of the pick-up 1 5 nozzles of each™0 v i rst
and second nounting heads picks up one of the electronic parts from

sel ected one of the pick-up stations of the cassettes. Each of the first
and second nounting heads includes a nozzl e-novi ng nmechani sm havi ng an

el evation nenber for elevating 2 0 the pick4up nozzl es upward

si mul t aneously and droppi ng neans for dropping the pick-up nozzles

i ndependently of each other. A first and a second sensor are disposed in
the first and second parts feeders) respectively, for nonitoring the
presence and ldiei eontraileneonsrols s mpeemnenswif chpfirst angisedomd mouringt leadpiie lreup
nozzles 2 5 eg.ndt pr Vi dinag Si %nal s i.ndicative éh%r eof . A .turning neans is
further proviEaUhSEFPE QRFEANN. foges syich thag the, fizstomgynting Bead, Digks i thees
about the ceRri®frokhi : Q. By e
extending in teﬁero§1/12§{aftgfglong?fré£pé§§ 3&?@&%%%&5&%%@%;@ hggg%@?ktuﬁe

pi ck- up nozznegzlehdmthe ficsnaperationnmotibewdde the tsecotidngoinmkirg head vvingette

direction of each of the pick-up, nozzles. A posifion nonitor and a
posi tidnal sﬁchfro%ﬁgﬁﬁhgﬁ'clwﬁe ﬁgﬁ?‘é’ﬁbeﬁf‘ é“‘i‘kﬁg PRdhe By S5 pek-upmeaziss thereasn
moni t or noni t,@rfe ghgteﬁ%iafd Rdd oh thaehLf the electronic parts held by the

pi ck-up nozzles t etermne a positional shift froma given correct
position. 1 O The positional shift correcting nechanismadjusts a relative
position between the table and one of the electronic parts having the
positional shift so as to conpensate for the positional shift. The
positional shihe sesonecoparatienhawidenis auchddzat tlee tagconedymeansirghthiead
nmovi ng mechani sm designed to nove the table 1 5 in the second direction.
The positi ondpicksi vp eteatromi crpertn fsrmalis pigkstup edasionscehdheovi ng
mechani S_{T‘I desi gned,t o nove éheﬂfqi rst.and second )

0  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



nounting heads in the first direction. BRI EF DESCRI PTI ON OF THE DRAW NGS 2
"0 The present invention will be understood nore fully fromthe §gleaidoed
description given hereinbelow and fromthe acconpanyi ng draw ngs of the
preferred enbodi nent of the invention, which, however, should not be taken
tolimt the invention to the specific enbodi ment but are for explanation
and understanding only. 2 5 1In the drawingg:- Fig. 1 is a perspective view
whi ch shows an el ectronic parts 5 June 2002 _7_nounting apparatus
according to the first enbodi nent of the invention; Fig. 2 is a plan view
of Fig. 1; Fig. 3.is a partially perspective view which shows a_ nmpunting 5
head: Fig. afifst pickap \HP&XFM%HVEH&%&%@?G#%P%'H@ Rezzlessolitiposed on
t he mounting head . ,shown ipn Fig. 3:.  Fig. 5 is a perspective view which shows
one of - cassaBFeand iEOrRy of KaeDi of thedisband pardad opntige frads Bcks
partially perspective, vie ich sho an el ectroni c paprts positioning
mechani sm of "PhaNEa AR ¢ (?\iV%‘\F,&RH“? ,pa#\%_rtg,n £ 5?£67{1P§1€aoi)l A m%vvu@f Fig. 6;
Figs. 8(a) and .8(b r | an_ views_which show pick-up and ti

oporatione obCioRt o s raSs L T serngd sk b abe oy ona e dheand o
(b) are ang\i whi ch _sh i ck-up and nounting operations of an

el ectron{gc pgf%g\ﬁ%ﬁw E’é’eigﬁg atus; Figs. 10(a) and 10(b) are side views
whi ch show a sequeqnce i -L_h%yo J1 95 i %Q i1 L 11 is
a side view whi ch%g(ﬁo%s%g%lfggera [ gﬁﬁg%dlarreg{elﬂﬁ%ﬂaﬁgo plggé-z&ufgt%{ F&ti on
of a pick-up n QS - I ] show
oper ati ons o}’lgﬂﬁb%thﬁg f%&igga@ée 5}%&%)6’;9 %ggozrﬁgsrﬁ %Qﬁfﬁﬁgﬁg@p\e@?gﬁ ronic

0L, 5, Sk ifahe Beielp dsidle ator ANt 1 7 5
parts accor diftfhifingee£@S 99InEVEQdoNBItk Ob éM€ 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 mnozzles 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



5 June 2002 _g_ invention; Figs. 17(a), 17(b), 18(a), 18(b), 19(a), and
"19(b) are front views which show a sequence of operations of NPYiHe stpoheads
when picking up electronic parts according to the third enbodinment of 5 the
invention; Fig. 20(a) is a plan view which shows a circuit pattern of a
printed board used in the fourth enbodi nent of the invention; Fig. 20(b) is
a plan view which shows another circuit patgern of a printed board used in
the fourth enbodi nent of the invention; 1 0 Figs. 21 and 22 are partially
perspective views which show sequential operations of a nounting head
according to the fourth enbodi ment; Figs. 23 and 24 are illustrations for
expl ai ni ng t HECKINARG%EES FOatt HigesRRer ReEEQt ne sensor of in an

el ectronic parts mounti 15 aratus of the jnvention; Figs. 25(a) and
25(b) are sl de vi GRCIAICHeSRIAR- PoPekelgs has A m@pwdm%hghm%‘)
according to the fifth epbodigent of the invention; Fig. .26 is, artiall
perspei:t igve \)GCEE&C&M@{F@%'ﬁ%Hm%nzé#{%gHénéc%%ﬁll‘giq{ﬁ%piﬁﬁ%a X![ h Y
enbodi ment of the inyention; Fig., 27.s acplan_wview.of gn e ectronic parts
mount | g appdSFEiRS ABBBIL (5REET BT B Bt et Tor TERERAR | ont Fi o.
28ui sI ag rpgp Lve Vi |§ h a.c tional electronic parlts o
nount i ng ppéﬁ%é&?n é)r{ggg,f\'yg Ogr%l% §${I glpaggé?@&cti ve Vi ew whi ch shows

th ti | el [ .5 J 2002
DESCR PTI QN CF Tr it B Re Rt eI RN i PR RS e it o ngsy - — -
articul arl L gs Le n c ! I
opar at s, acifcatisrs o Rty BAACAT ThEChhpiidh RALhhcR it btk

the position of each of the electronic parts held by the pick-up

nozzles to determine a positional shift from a given correct position.
10 The positional shift correcting mechanism adjusts a relative position

between the table and one of the electronic parts having the

posiﬁonal shift so as to compensate for the positional shift.

The positional shift correcting mechanism includes the
turning means and a moving mechanism designed to move the table

15 in the second direction.

The positional shift correcting mechanism also includes a
second moving mechanism designed to move the first and second
mounting heads in the first direction.

BRIEF DESCRIPTION OF THE DRAWINGS

20 The present invention will be understood more fully from the
detailed description given hereinbelow and from the accompanying
drawings of the preferred 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



5 The el ectronic parts nounting apparatus includes generally a base franme
1) first and second parts feeders 2 and 3, a table 6, first and gRe®nd?
nounting heads 10 and 11) and a controller 38 controlling all operations of
t he apparatus. Each of the first and second parts feeders 2 and 3 has 1 0
di sposed thereon two sets of cassettes 4 each storing therein electronic
parts. The first and second parts feeders 27and 3 are installed on the base
frame 1 at a given interval. The table 6 is disposed within the interval
between the first and second parts feeders 2 and 3 and is designed to be
noved, as shown in Fig. 2 1 5 an. el ectyic_oior 14 throug bal | screw
5 al ong gui deoRUNg %W%{?&@aﬂﬁc%ﬁ%gtﬁ%{h? iﬁ.ré ,erql_%agi}rggpiltjcgﬂ')t t hat of
supply of the electronic parts fromthe cassettes 4 while holding a printed
board 19. Eaci'V6f*H%& first and second nounting heads 10 and 11 2 O retains

a plurality of picks nozzl.es (.\v nozzl es) 18 for draw ng and hol di ng
the electronic par}f‘g'j?hbs gr%l ﬁlo\g?gﬁyggﬁlég'gﬁi de rail assenbly 8 having

an’Upper 1 ram o comented PERRR IREEPRURE Y PG B R aAE® ©

X-directign) ﬁ‘%é%.endi cular to the 2 5 direction of supply of the electronic
parts (i.€. , Y-direction). The pick-up nozzles 18 are arranged adjacent to
one another in thep 4 % JUER1e2R8% wilcH SI56E Yhlbf HiNENH! i denti cal
wi th those at whi (ﬁ?ét he cassetet es 4 arg délsposgiéLl on ?ﬁe pﬂ?sﬁcga}% second

parts feeder Sdi%p@@éd%ﬁ@hbh%u@ﬁﬁhgq'feafdﬁghei»%nwigpg,zl es 18 may be aligned
with corresponding one of the cassettes 4 when picking up the 5 electronic

parts. The el ectrdnigt Hag GSpeRPUctvE MRPAEIILE ShoWsi digt WeRlssesteghown in
Fig. 2, a loader 15, an unloader 16) and first and second |line sensors 12

and 13. The |gtadiig thet¢imnebsutrenidigapts;nt ed board 19 to the table 6. The
unl oader 16 transports the printed board 19 1 0 out of the table 6. Each of
the firstOand secdng. |8 ie aspastially ptrapdctide iviewi whoale sHmbvsvean el dutrdmie
sets of the cassettes 4, that is, at the center of one of the first and
second f eedersas grasidoaing masharpisthedfgthies cassttite shawnrionFig.pdrts hel d by
the pick-up nozzles 18. The first and second |ine sensors 12 and 13 have
formed 1 5 therei Figr @oises plan vAewonli Rig. the pi ck-up nozzles 18 hol ding the
el ectronic parts to nove therethrough in the X-directjon. Fig. 3 shows the
structure of each fggst Béa)k andtSEhRrseplony ViestmWghnehey piskaH® and The

pi ck-up nozzles 18 are inst,allec% V\,i'g?i shafts 17 which are supported by a
bearing bl ockM8Y BPGTatigns P o) f&fﬁplﬁp e H&@Eﬁlﬁ%?and have
oSy 11 ort 8 hol derSEBS s DE) iR bR SS PR, S5 rBiet Aol s
i nf [ f | i i cal 5 f .which
Z'ngéaﬁs:ﬁ?? 'g%‘ésﬁﬁh@ﬁﬁﬁa@#ﬂ%%&% gﬁ%%%%%ch@%s@é@éé%ﬁéa%o%péﬁﬁﬁsfé 54 2 5
i .ng: ; ?
eachos a Lower dedgcagref shaLoBIR/ SRt PP RhIIh G0 4 egtiide d17
rotation dri \bzcﬁg;elg:%fégra@i%qlsaoyg%{ﬁ%{égs#hgﬁedri ve notor 28 are nounted.

The rotationdriv _ 20 has _ ereon a drive gear (i.e.) a
pinion) 21 meshingrigi 41 & &aGle 23w WHEN ¥houRPRA! Gseltidh bl rt&dtigg S 36.
The rack 23 5 mesheS with a set of driven gears 22 installed on the shafts

17. A cramk %ﬁckaqj, ferhliofth 6f eepidk-og hyzgle;t he vertical slide drive notor
28 and supported rotatably by a pin 24 nounted on the crank 29, a plate 30

slidably nounted dgsa 3R(alerlBb), and VBrdrecibndiviewsi whiclamhew bearing. The
plate 30 has a first pawl 32 engaging second 1 0 pawls 39, as clearly shown
in Fig. 4) seperations dfomammsting hsddsdadspick-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



34 slidably supported in electromagnets 33. Each of the second pawl s 39 of
the cylinders 34 engages a flange 98 nounted rotatably on an ugpghe 2062 Of
correspondi ng one of the shafts 17. D sposed between each of the f?anges 98
and a 1 5 block 93 is a coil spring 26 urging the shaft 17 downward. Each
of the electromagnets 33 is connected to a power source 91 through a swtch
90 and a wire 92. Figs. 5 to 7 show one of.ghe cassettes 4 nounted on the
first and second parts feeders 2 and 3 which has the sanme structure as 2 0
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.imerdieRdsing 41) a lid 44 for |oading electronic parts, and an

acrylic plate 42. A partition plate 47 is disposed within the casing 41 to
define first and sE&gﬁﬂndl’ﬁa@' dt/dPhgd8E@lantps 39(%)510?-121@ 59y e {rant

el ectronic parts are transported gradual fromthe first storage, chanber
25 nt ot he Vs HBiohOSIO A SEaUACE: o ABEF RIS O TROU S IHERAGO P ISTOCK
49 is inserted, into the second storage ch er, 46, t hrqugh the bottom of the
Casing A1 A BiBhe B P ReRE e A ReSRRlRG o thp Y b Bo i e o

el ectroni ¢ pants.h0 if] 5. alignment. The acrylic plate 42 which is protected
agai nst stati BIE¥EY lept'y covers the front of the casing 41 so that the

52y and a | ever 53 i SURLT Gkt VR ShRICR Uovs &' bosth otnedy D) o
the shoot 43, priheed it uSLdl BRX9Eyth DenBRARARNENS GlORSEEIoD O (e

| ever 53 thro% e guide pIn el"ectronic par SO are
supplied. The |everHHh®) i8S M0 RE il YT IS AR AT )VA near
the outlet of the sﬁgoto@é 1to pen a% C (l)se(gt%e shuto?lg??%i;%%@ Igé;%glglgng a

| eadi ng one oif 4 KiRt@EYRRECUDE tif £k fhdrtthoefiBditherdt Bf thBaAveHPeENt

of the stopper 63. The shutter 51 has forned therein a first vacuum groove

59 connetPed to a FREUIN a8d 08 4FNbasHaIW) pepective ViatUWHiehesxiy a
second vacuum groove 62 connected to the vacuum source) and a second vacuum

hol e 61. The dequsntialcoperaicy ®f 0 ntountinigchtad deivrdeng ttbetHe fairthiacuum
hole 2 0 58 and the outlet of the shoot 43 for positioning the electronic
parts 50. Themboditariuum groove 62 comuni cat es between the second
vacuum hol e 61 and a side portion of the shoot 43 for separating a |eading
one of the el ectr dnige. B&r andsd farerillusérdtddns for enplainésg tth ef advdntages
sequential transportation of the 2 5 electronic parts 50 to the outlet of
t he shoot 43.ofThaapgermeniat aolinerenanimel iy anegtectuanignpants widuntieg 5

June 2002 -13 -
15 apparatus of the invention;

Figs. 25(a) and 25(b) are side views which show a pick-up
nozzle-dropping 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.



di scussed below. First, the first nounting head 10 is noved, as shown in
Fig. 8(a)) to a location on the first feeder 2 specified by a Bl oeé aghof
the controller 38 and picks up the electronic parts 50 through the 5

pi ck-up nozzles 18. Subsequently, the first nounting head 10 travels, as
shown in Fig. 8(b), to the first line sensor 12. The first |line sensor 12
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 1 0
thereof to the controller 38. At this tinme, the second nounting head 11

mounts the electronic Parts 50 _which have been_al reaﬁ\é B{é[g:ked up fromthe
second feederDESGRE i QFelE EREFERRED EMBODIMENT 6. Upon

conpl etion of the nting operatjon_ of the second 1 mount i ng head 11,
the first nmounti ngﬁgééﬁl npgl ) ,d’%%ﬁmlwlﬁ??}gf%)ﬁlgoderﬂmé is

printed board,19 on the table 6 and nmounts the picked up electronjc parts
B0 on-the pr iSRS RIS 00T -3t SIAURbIE FRGRRAE PECPETIR 60 1 frot

| ocation on the sgcondtfetg er .SVSﬁgi%ifi ed by the controller 38 to pick up
t he el ectroni‘:"c,mEo “Bgﬂ 0 iVt I

, 'as shown in Fig. 9(b), to the second

or et at 1 8n, and nErgicar bl RS PR aRal Bl A BB ppiina

i ck- I i [ i nai ' t ) |
6. The above Bsiiants o Thstf 5eg0An bARSCRELNES SIERES, hAUIE SO ot

a required nuiPseRbnhcIAGhE HUAIPI! Snd0 Pahbea RiitelePaty d 19. 5

June 2002 -1 e positioning e electronic parts at t pi ck-up

station of eaghtpbllifLanass@lltfhstof Yhelaisuditasussed bel ow. A sequence of
the electronic parts 50 transported al ong the shoot 43 are stopped by the

stopper 63 as showndh ofithe. fifstadfld secbnl pasE! foceleRs €5 aE3i Bagpplied to
t he second vacuum hol e 61 and the second vacuum groove 62 to draw, as

clearly showdispostd théyesheavsesets ofnchsseitted 4l @dh ebeingatherdi and hol d
them on the positioning side wall 65 of the second vacuum groove 62. The

| ever 53 therlsstrogic partov&hdéirst apukseéGnd phrdsdeeders 2 aadsBoawe in 1 0
Fig. 7, in the sane direction as flow of the electronic parts 50 so that a
| eadi ng one dhstalledebnctheobaseframs bt a getn intgvah Myatable Griessure is
then applied to the first vacuum hol e 58 and the first vacuum groove 59 to
draw t he | eadlingosed vothithdhel isdereHi bepeears the Kistt and second pagitsi oned by
the positioning end wall 64 and the 1 5 positioning side wall 65. The
operation of fefdasng and thandnigsdepgneddivebe reauedgas fiavntinel id. ¢t Pvni ¢

arts 5Q will be, di scussed th referengce to Figs. 3, 4, 10(a),, 10(b and
D Thod B ho s EleRh s GhoRsr SHo T Helk ey BAlGRGIFW Pealonenkults Ti18 DoB) 11 o
the cylinder .34 is held on t p 32 without .being attrac by the

el ect r omagnetREFARFESHIEH 0{}3?-{3'['a%dlgFFﬁgngFﬁv@iﬁo?gFu§§EX §’tft on, it
will cause th L0 24 ' i ' l,ed ;on_ .t he crank, 29 to be
noved dommFE‘?&fﬁglrceB??ﬁ%\?}lit]oﬁérﬁliéCgisg?tetg%di %@‘% ﬁb"qfi}é% BPTHYS PE Al ong
the slider 3$9 This 2 5 causes the flanges 98 nounted on the upper ends of
the shafts 17 to be noved downward with aid of the spring force of the

springs 26. 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-



5 June 2002 -15 The positioning pins 27 then engage the vertical grooves
"25a of the positioning holders 25) respectively, to hold angulgguﬂy?ddi(ans
of the pick-up nozzles 18. Wien it is required for the pick-up nozzles 18
to be noved 5 downward into contact with the electronic parts 50 positioned
at the pick-up stations of the cassettes 4, the vertical slide drive notor
28 is turned off. The pick-up nozzles 18 -ar@-t hen evacuated t hrough

sol enoid val ves (not shown) to draw the el ectronic parts 50. The verti cal
slide drive notor 28 is reversed to elevate the pick-up 1 0 nozzles 18.

Upon reachi ng,.an upper dead centex, the pick-up nozzles are brought to a
standsti |1 WHERFHHe ALEVER BUCPES GERGa WIS ShoRh atrw G e the

| ect ts 33 "gi zed t t th |i nd 4 d, Thi

b event s ¢ he CBSPFiaErk 234, dloRGSFR g dbCaalst T SIRROTS PAris fRAdEDs Pind

pi ck-up nozzlges f rom, moyi doywnwar d agai nst _downward noyenept of the
pawl 32 by t MeS9 ?’taitce:ﬂc Phggcﬁlf:gguprd? %aﬁrﬁl@%h@?@%‘gt ic parts 50
are not picked _up by t.he pick- no 18, .The operatiaqn nounting the
3! ect roni cbplgsfgeo%@_ 4b418§e§n§p(_)#2 245%%?@??%@%%?;@%@%kﬁ%j&ﬁ_elI be |

i scussed: be e pin installed on e cran is nove
downwar d by Fgét%écflg%%égar%%e vertical slide drive notor 28, thereby noving

8
the plate 30 and : i i L | ong t he
Sl dor 31 This cdileltybrotfipdReanliing apRraluSifico Hlehlaed AT 1o
moved downvastonr bn gig. of of RARR!180ahMiSRaeler 16, aRH! fi2hd Weond
positioning pins 27 thén engage the vertical grooves 5 June ] 0

25a of the posiet @Msde Dol £18AS125 119 N9hde AN R AINItS 11BRSpAfntE A PALK- UP
nozzl es 18, respectively. \Wen the pick-up nozzles 18 are nbved downward

until the el gotf@the tadlé B. 5Thy antéadehl 6 tragisportathe piiitéd & dirdnt od
board 5 19, the vertical slide drive notor 28 is turned off. The pressure

in the AiGk- optdzteetnbil8 6.s Edwin ofthedied drod sepoadtline desselrst12 awgh t he
sol enoid val ves (not shown) to release the electronic parts 50 onto the
printed boar d31i. diEposedr beetersithdetwdy sets wbtthe @Bssestasedertkad ispatl evat e
t he pick-up nozzles 18. Upon reaching the
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.



‘1 0 upper dead center, the pick-up nozzles are brought to a standstill.
When the switch 90 is turned on as shown in Fig. 11, the elect@ﬂgﬁgqﬁb§ 33
are energized to attract the cylinders 34 upward. This prevents e
cylinders 34, the flanges 98, the shafts 17, and the pick-up nozzles 18
from nmovi ng downward regardl ess of 1 5 downward novenent of the paw 32 by
the vertical slide drive notor 28. Thus, theg electronic parts 50 are not
nounted on the printed board 19. The orientation of the electronic parts 50
when nounted on the printed board 19 is acconplished by turning on the
rotation 2 O drive_notor 20 to rotate the driven gears 22 through the

pi ni on 21 and the Packhodeasingiplagk B7yA sptatien drdve metamdOmad-ap

O ot el SRl AR R R o g R D SRRk
Cher eof h ng%éﬁfaaiirp;q?ﬂﬁee;%ﬁﬂ%% e &v%;%%rﬁuﬁ?%éb%[o@aﬂféﬁ%ﬁét first
nount i ng hea S ) in Fig. 12 ved t.0 a ghVv ocati on
the first fee 3 %géc \ﬁ%b]érpsyﬂgogle y(é.}rﬁglepraqlfesr%gb. %ﬂ]élesr\ﬁcﬁ%ggs 90
Pol Bgﬁgtﬁ Ph%%%ﬁf 50 et SR b i AhOGI ol ol BRSNS 1
T Lo od
roued downuerd,  THARHIERS Il Bl ey Bl R BEY pnsegg oo
h h of haks '
ol oct roni . paFPEoEgB sl SBEORET T asR, 7 BREPRE pROuANE B IRE HERL. |
4 and picks idg up pINEX30 5NBaBAMMSEnt&d ofSa IR 81 i 8. veldicaTRHpsLtigar d,

and at the same tine, the pick-up nozzles 18 are ali lifted up and st opped

at the upper (edd Beatidl. The platei30TpuBta fl‘ﬂsf\?)@.dvllgﬂé}ﬁghgihgvﬁcﬁdd) the

first line sensor 12 for nonitoring whether the ten 1 5 electronic parts 50
are all el d pywlsh89paskeleariyogizdows 4B Fig 4, secueed oor bettohs Of @fliriddrs | f
the ten electronic parts are all held by the pick-up nozzles 18, then the
first nmounti 8 tddbly suvesrtedviar ldcteomaignieesl 3dhard 19 as di scussed
above. During a tinme when the first nounting head 10 picks up the 2 0

el ectroni ¢ parts Hadch ahtheesédorsd praviss3Peddidre gylinHers Sdbrugagasta ng head
11 engages in nounting on the printed board 19 the electronic parts 50

pi cked up fr dlange 98eavnintesetetatablyConvansepper eénd af carrespondiog one
second nmounting head 11 picks up the electronic parts_50 fromthe second

parts feeder o8 thenshadts <k7.0 Bispesadi befweeadeaoh i ddgelangesfifhansgaon t he
printed ard 19 the el ectronic¢ rts 50 picke fromthe first parts
f eeder 2{3§Thi ock DI if @ 9%?P%§%Mr8br£t§erﬁqﬁ§fskfeg@“ﬁ%‘ﬁﬁﬁing oper at i on.

The second enbod ‘Fac %ff Tﬁlréeef%lc%%rkggin%tg Y4 3s WEN to a power source
91 through a switch 90 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



apparatus will be di scussed bel ow which is designed for nounting different
‘types of electronic parts on a printed board in a one-tine 5 6&' 2
operation using the pick-up nozzles 18 divided into a plurality~of groups.
Figs. 1l4(a) to 16 show sequential operations of the first nounting head 10
for picking up different types of electronic parts 50a and 50b which are
different in thickness for exanple. The 1 0 operations of the second
mounting head 11 are identical, and exqunggion thereof in detail wll be
omtted here. First, the first nmounting head 10 is, as shown in Fig. 14(a))
noved toward a given |location on the first parts feeder 2 so that each of
the pick-up nozzles 18 is aligned wth corresponding one of 1 5 the

el ectroni ¢ pactndSOmragd GfdmbehetBw tches 90 of a first group (five in
this enbodi nent) of the pick-up nozzles 18 required to pick up the

el ectroni ¢ partsADzlevatorrloett 48fis insertdy inbmshegsddond iststage oup of the
pi ck-up nozzles 18 to be noved downward a first distance according to
downwar d no¢basnbeni & Herqagh the hattpinckf 2he agsinget bl ebtahmvitc4 pdst s 50a
fromthe cassettes 4. Next, the pawl 32 is) as shown in Fig. 15(3%, noved
upwar d, |i f forgedpint fRef¢asingyt bupr draprpoptisg- Uie siectresid ®amts dithdnt he

el ectronic parts 50a. Upon re ching t he upper_ dead center, the pick-up

nozzl es 218 AEMRPERped 12 25TYHE RIR(E Hedlgshois PRelEGIFSi28RIBSH Tatkhe

k1o eGP L T A S B bR IO e
1 e ok sB Tt g5 00 BSOS PR e
Soumer 5 < SeEPROHPLaneE. LA A KO, SN il L °
e S00) SHLanaBLaD e Shemis e uhorssciaptadial 4 b g

compl etieg) the fehEPISTRURLLEA NRAGLIS: iRVShSohly Wit tAE aeBEmIL2 for

monitoring 1 O whether all The pick-up nozzl es hold the electronic parts
50a and 50bpirt8@0 afbedppli@ ng operations are the same as those

di scussed in the first enbodi ment, and expl anation thereof in detail wll
be om tted here. ThAse dpyear B8tisf aemdih®eabeste fHhBCHES. @ arid @, elrevidedi c
parts 1 5 nounting apparatus of the second enbodi nent is useful when it is
requi red toreant e ositladkefstlod stibet piZ ke ugpamwzziceslas® el shertdenSllyfdm t he
case where various types of electronic parts different in thickness for
exanpl e needxposbeg @ onadindun etattoonichpapts hleandokr g¢ondrol2 0 The
third enbodiment of the electronic parts nounting apparatus wl|

b
di scusse?! béirmrmmmrn@na(%it@ﬁeatmerpﬁ%ki’ﬁ@elﬁhwére‘ibm%m:ansd?ts 50

fromdesired, sone of _the cassettes 4 ing selected sone of the pick-up
nozzl es 18. BEEEn §7f€~’é3t Y%C‘!L%gf%"&vgé&ﬁ%'éﬂ??téﬂ [ ék%fﬂ%"p’bﬁﬁ??gﬁgn(% t he

2,5 1ot T et 48 The soReial | 90s 0L s REGOR AL, N fead 11
connected to the vacuum source, and a second vacuum hole 61. The
first vacuum groove 59 communicates between the first vacuum hole

20 58 and the outlet of the shoot 43 for positioning the electronic
parts 50. The second vacuum groove 62 communicates between the
second vacuum hole 61 and a side portion of the shoot 43 for
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



-20 omtted here. First, the first nmounting head 10 is, as shown in Fig.
17(a), noved toward a given location on the first feeder 2 so 45 eéﬁﬁéh of
t he pick-up nozzles 18 is aligned with correspondi ng one of the

el ectronic parts 50. The switches 90 of sel ected some of the pick up
nozzles 18 (two of the pick-up nozzles 18 in this enbodinent) required to
pick up the electronic parts 50 are turned off, thereby causing the

sel ected pick-up nozzles 18 to be noved_ nwar d, as shown in Fig. 17(b),
with aid of the spring force of the springs 26 1 0 according to downward
novenent of the pawl 32 so that selected sone of the electronic parts 50
are lifted up fromthe cassettes 4. Next, the paw 32 is noved upward,
lifting up diseusiseld-bglombzzl es 18 hol ding the el ectronic parts 50 as shown
in Fig. 18(a). Upon reaching the upper dead center, the pick-up nozzles 18
are 15 stopped. Bistetirfirsl menating beagoldis fgoveddasshowshnf Figl to the
|l eft as viewed in Fig. 18(E%bggeﬁjace second sel ected sone of the pick-up

nozzl es 18 8@ ¢ & éhioGatinn Hatigeder ehapepifiace dyup nwErare of it ¢

parts 50 in_the above first pick-up, operation above e.2 0 electronic
Parts 50 1 RRENEE s SHEhS (38 Mot cletbier potiey BUTHE gh Ehes "00of
the first se] ected ickl%‘-sug nozzles 18 holding the electronic parts 50 are
turned vn) i 8B B2\t %es 90 of the second sel ected pick-up nozzles 18

as shown 1 7 g. SN TR DRI B AOGREEGT avabirativon’
contar as T R Sebe el e 82181 AP Ha? ordon BOCHe TR
operations @ié (T8UPhes Clrichiftibh! YndHNELRGMEAN 17 dURchdfid Bartd ne

sensor 12 for nitoring e cted sonme of the pick-up nozzles

18 all hol dspheeldl BYatle BlHIE RANLSZRE £8MtoepidMdera RPEnailiedicakivew ng
operations are the Sane as those discussed I1n the first enbodi ment, and

expl anali ontHdien€ab e dehairdller BB. batomistgthdiale. sdbenel@ourammg parts
nmounting apparatus of the fourth enbodiment will be di scussed below with
reference the&dgsl rA0(@ksithe eledt2O{ib)paftsghO 0kah havasbédre giréadyed boar d
19 having two sanme circuit patterns: first and second printed circuits 95
and 96. An pinked/aip fromttiwhischontiefeeder 3 yoe the mtinttd dardpdPthekd are
nmounted on the first and second printed circuits 95 and 96 is set to an
integral 1 &nrhlieiahle &f the pitch of the pick-up nozzles 18 arranged

adj acent one another. Fig. 20(a) .shows another nodified formof the printed
board 19 formed WRAR gomplefiony of thenmauntgetrartiame fhan 8808 cuit s.

An int | B at  which t f_elect [ ts 5 2 0 t ed
on ad) 1 enmagotbe B I AT B8 et b Bindretl, &5 Shintrpl o of
the pitch OIn tFlfg @'{éii.(_o%rrﬁ%zpl)ﬁ%tég bagafx%nquoxq%%ct%%le 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.



one another. The fourth enbodi nent, as di scussed bel ow, uses the above two
types of the printed board 19. 2 5 Fig. 21 shows the first nnugtb&g%ﬁggd 10
pl aced above the printed board 19 positioned by the guide rail d . e
operation of 5 June 2002 -22 the second nounting head 11 is identical
with that of the first nmounting head 10, and expl anation thereof in detai
will be omtted here. Wien the sanme type of 4el ectronic parts 50 are nounted
on 5 the first 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) arz-anged at the interval A away from each
ot her pick up the Brequasitionipgrafstiso clardrominparte /P at thisopick-mpri g. 22,
on the first and second printed 1 0 circuits 95 and 96 sinultaneously.
ZVhen t he sarﬁatippeOBﬁa@ﬁe@fttrhﬁm@S@%m@% Swilrke gispssecdohela. printed board
19 shown in Fig. 20(b), the piLck-up nozzles 18 arranged at the interval B
away from each ot HeSEgUERGE0E fae dlecirosis Pagas 120 sransportsdnalang fhen

adj acent two of the printed 7 5 circuits of the printed bgard 19
si mul t aneousISOOtHE? &6 HOPPRE %&ilﬁrﬁteﬁysaﬁﬁﬁfs SR Bse B dn RabEr B

aehi cve. 15 hi GHEALLECBECTHHR FHBPBHERLE i AECEORpSATILN hR% QloAPERH Bnal
o o pri nt od SEEAPE AMRCBE AL Y BBt oo BB e R SPOWRLHT 6. (ndnf i ho
Cef erence to Fratd S5eRD HRpirofs ool 0 A BS ARt MG VLR
24 0 02 DRI a0y L A I i S S5 o2 0
I ncreased in gy §8EntQyings to move the stopper 63 a distance a, as shown in
10 Fig. 7, in the same direction as flow of the electronic parts 50 so
that a leading one of the electronic parts 50 is set free. A negative
pressure is then applied to the first vacuum hole 58 and the first
vacuum groove 59 to draw the leading one of the electronic parts 50
so that it is positioned by the positioning end wall 64 and the
15 positioning side wall 65.
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.



5 June 2002 -23 avoid interference of the first nounting head 10 with the
'second nounting head 11 when the first nounting head 10 is at E&3h Y47 |
conpl etion of the parts-nounting operation of the second nountring % 11
after the first nmounting head 10 takes up the electronic 5 parts 50 from
the cassettes 4, and the electronic parts 50 are detected by the first line
sensor 12. However, the arrangenent of thg1f'_rst | i ne sensor 12, as shown
in Fig. 23, in a gap fornmed 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 1 0 between the table 6 and the first
parts feeder Pheopositiomingepiow, 2dsthenliergage tye vertinal gbyoves @i nfjthe a
decrease in size of the entire structure of the apparatus. Further, if a
failure of theositiogsiingohaldars R2adecapectivelyciko drpldpangular positions qfathes 50
is detected by the first |ine sensor 12, the 1 5 above arrangenent of the
first line sebisérupngeslesat®s a di spl acenent of the first nounting head 10
required for resunming the operation_of the apparatus, thereby resulting in
decreased tine for AedeApangied forethe RIEKIMP 197Hles lrﬁ)&%ﬁi%én%‘fﬁﬁbr at us

f the fifth 2 0 enbodi i1 be, di bel | f Fi gs.
25(2) and525( BRSNS FPRLFERILA JHG FECHISGUE PR S: DOrBBRHIRIC A 1 hat
i ck- | e- droppi hani sm 100 i j.ded f h of the pick-
novzlos 16 | MBI REaBRE ot fecseast ottt et ienh Sie dvecRtrr
t t.h h f the fi 2 5. enbodi ment., .and
xpranat on (Rer8dtaRada s TAMEADaP NSt TR AE CHRE Ml Hrough
nozzl e- dr OppiélﬂeHB?cﬁg;lééaBngR@t KBS Allaly the JeiFoAR0 parfd stNARGHL | 00K

| ever 99) a sprirng an-air-ac ated piston I"ock Tever 99

is pivotably t : \Y% ' 0] S0 AS W ewed in
t he draw ngs. e%qtﬁfah%iag?{‘g\ Zggp%gﬁgc%&ggdit%oﬁgg@%. i’ﬁfé‘ﬁﬁ to the
out si de fgai r}%zzqeﬂrs.nw;%@ﬁ%aéh%%tm L&ﬁiéﬂ‘ﬂeéé(be_ﬂt@?, h@@?ibﬁ%@ 99
engages at its end wth the flange 98 to hold the pick-up nozzle 18 at a

gi ven | evel . Aeiled Aee Hro t %303 istindstigihown in Fig. 25Cb), withdrawn, it
wi || cause the lock lever 99 to be turned clock~, vise wth aid of the
spring force of tFWh%@f'thIl@siﬁﬁhh@@[@burm@dmh§$ﬂd1#nﬁhgﬁg§mﬂnttﬂ&th t he
flange 1 0 98. The pick-up nozzle 18 is then noved downward with aid of the
spring force géctrbenzgmetsg336are emedgizgdt to dotmavartthenoykndatrs &4 uipevausiv

32. Figs. 26 and 27 show the sixth enbodi nent of the electronic parts
mount i ng app&hisuprerendh the deldndassl 34 ther flenges 98t o shalfis 175 and

el ectronic parts 50 caused when picked up by the pick-up nozzles 18 for
nount i ngl ®herthenpiskat Bezeles bBifnesy mewng dowrmyard ageinst dpemtseardinber s
as enployed in the above enbodi nents refer to the sang parts, and

expl anati on tTReVesrEntolithainaw) L BE B Y@’é&%eﬂ&fe slriyermotereé® s oni ¢

parts nounti apparatus of this e di nent, as,cl.earl own, in Fig. 26,
floes not hava . Qo EsciPRly RartRos S5 Mok Bigked abenIheasichoua i ¢ he
above enbodi nent ié 3{& whi ch the positioning pins 27 are secured and is

desi gned so A¥ZE5 ofate the pi ck-up holders 18 in an angular direction O

the shatt 17 o daf SBeTahoR B ipadtirt T Mofliolf el vo oS T
rack 23 205 ﬁg}qﬁﬁ%i%%ﬁyﬁah@@tﬁgm% eal Bgﬁ)qv_vmth a belt. The

el ectronic p appar at us so I'ncludes parts position nonitors

121 and 122, as shewati #nEigin 84 iddial16abPint e a9 9sRNaRIRdl2 and 13
di sposed within the central” gaps of the first 5 and second parts feeders 2

and 3. Each @foviihwaparby rbestibhost e iviepfisall dlidandrike 2nbbsit Q@‘?&hefr@b%
exanple, a CCD i nage sensor which nonitors the position of each of the

el ectroni ¢ panbsirgOtiseiplag: sovendrntheopaed G2 dowhtwatfd,r s stotis eadnig. part s
feeders 2 and 3 in the X-direction and provides a signal indicative thereof
to the 1 0 cai(bpldlenmgl3the Bhicec @l .r (Thisr cB8sateties fiaxgge SBi 6f sach ofadte of
the electronic parts 50 in the X-, Y-, and 6-directions' and provides, if

t hey ex@®d ahaftsailZeta begemveshdbwryoard withgidiafniies spoinghfonest of thel f or
the table 6, the guide rail assenbly 8, and the notors 20 for the first and
second nount ispging s Theapesitioning pégsidethen engage the vertical grooves



1 51In shift-correcting operation, the shift in the Y-direction is
‘corrected by noving the table 6 through the notor 14. The ShiféJqﬂg%QBQ
X-direction is con ected by noving the first or second nounting heads 10
.and 11 along the guide rail assenbly 8 The shift in the angular direction
8 is corrected by rotating the pick-up nozzles 18 2 0 about | ongitudi nal
center lines thereof through the notor 20.1¢én the nounting 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 hel @52 of ghetprsipioaing olgers & 1@ hnld angplasapesitinns of dhe t hey
are subjected to the shift-correcting operation and nmounted on the printed
board 5 JuRdCkoiR Nogzleguads, xespeftivel¥eD |S: 1. An el ectronic parts

of Casoet t 65, cach WRORHAS, Pitlr R rralest RBGAR Betvesh evpRvREdatatihdbea

Cach of whi cRiiEPa PREFLPD arSarPhant bin SR haBhilf: alafFa BReRS, °°

%rii §t f: ?E o:ng . Lie%%féalﬁs 149 ﬁ#ﬁﬁ?&%ﬁ%ﬁ?p@eﬁﬁeéﬁ 0 h%?ﬁ%#%'@lf?ﬁ?delﬁc’?
hOhURLER. ABEEL 90 LORREnPATEnBed § DSstcRYR $ilroREh

tabl e being osed preselect ed 1 nterval between sal st and

second partsptéges%%ﬁb%}ﬁvﬁwé‘st (IRUBEbRG) NP feteaSt Ui 16t fﬁrcah%}ﬁgb

pi ck-up nozzl'es noveable in a vertical "direction for picking
electroni ¢ pgnts ¢ reog}itdf'i@dplb kel o8t A OPErtiCaISERAR dirtp BhbidE DBAt
including a plurality of pick-up nozzles noveable in the vertical 15

direction fofepigkdntd eRevidie t‘?ieeﬁidlél'ﬂiyﬁn@%le% 189”’0%3)?1 Pé&i‘hﬁfg ghations; a
first nmoving mechani smnoving said table along a seCond direction

per pendi@ll afipipertdéad icesiteli tHRcpiciupansegles i Brdgghe ehanssandBMilng sai d
first and second nounting heads across the table, along the first direction
only; and 20 a coWlenhltde $witchodOrislturngdnmy eieshowh maiFdgt ab| ¢hand sai d
Frst alld second nounting heads in a first and a second control node, in
the first coelectromageects 83 acontnaigizad to\dthrpadnthofcydaidersi 34tupwdrdecond
nount i ng heads along only the first direction through said second noving
mechani sm t oThis prapentse tle¢ eylinsiars Jar the flagrgesn88pitbi-alnfes di7,camedand, in
the second control_ node, said controller noving one of said first and
second | TI O the pickgpaerzles dfy mymeying downweard; regarddess Rf ough sai d
second inoVitlg nmeChal lISill, in conbi n%tion wi th novenent of said table in

the secé®d dfipwEwand meygngRtLf thaopawlngding the cirakicahslide drver to nount
the picked u | ectronji.c parts at given plac | ocated i n spaced relation

i n the seconMAIPFedti omiuSn B ETpFtARL PROGT GONRTE 1 BIT Eappa thep 2. Al |
eIeCtI'OIlICPiarta rmur?éily apparatus as set fA'th IIl dallll 1, wherein
the cassetteB al%‘P\a aid first anal second parts feeders are di sposed

adj acent to each ?BgeéﬁgﬁtifiSﬁtofp{ﬁg R&SctkBnic parts 50 when mounted on

the printed board 19 is accomplished 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.



5 June 2002 _ ?g _ the first direction, the pick-up nozzles of each of the
first and second nounti ng heads bei ng di sposed adjacent to eacngﬁggéoéu
second pitches equal to said first pitches. 3. An electronic parts nounting
apparatus as set forth in claiml, wherein said controller 5 controls the
novenent of said first and second nounting heads in the first and second
operation nodes, such that said first nnun{?ng head picks up the electronic
parts for the pick-up stations of said first parts feeder through the

pi ck-up nozzles in the first operation node, while the second nounting head
mounts the electronic parts which have al ready been picked up by the

pi ck-up nozzl es t Hrshfthenfirsterprimting heead d Ohisl, dsoshewirdin &ige, 1l A4k second
operation node being 10 such that said second nounting head picks up the

el ectroni ¢ pareked toomdiven doertigp endtheofisstofeastard? for grigkirag mp theder

t hrough the pick-up nozzles, while the first npunting head nounts the

el ectronic p&.l%%frmvc@am/%% e p v teieHPOketithp tep pickpirnogslasod Bl es

thereof on the printed board, held on said table, 15 4. An electronic parts
mount i ng appﬁﬁt@%@ﬂs@{m‘?ﬂ Pﬁj ﬁ%réﬁéﬁﬁtkﬁwggﬁfs@%P@@‘Htiﬁ%lb)éihe

trol tical t_of t i ck- J 2002 -29 I f h
om0 1 T SO TR B30 HeahEha oty SRS Tiycet SRmapvathe I Taisol each
of said first and cond r[Dunti n hegél% q%’ﬁ(;k u‘p e el ectronic parts _
si nul t aneous(FUS555- eAH“‘é‘Té‘é’tPBﬁgl@sp '8 Mot eH% Vards agSRQWNtigr t h i n
laim 1, wh i i\d trof | t ol id.first d d ti
heads so that & 1PRVE B AR B Lne Ml e 2ondk Pr Lhenimhes S Bhcaegaeh

I d i shi f . i ck-
ozl o of eDLARETPRIGLAROARNS B (060 rSEANT L BRE oPIng HEnl "CLU0. 1

different Ui Bld@Pohfd pRIX 5R0pUBIIdMPLAHeOBIck-BY Leatifns AfF @lect roni c

parts nmounting apparatus as s clarm erern each of the

pi ck- up 1Pzzkass&tted Meahidr icker@upp of each of said first and second
nmounti ng heads picks up one of the electronic 1 5 parts from sel ected one

of the pick-up st aeix@nshefpdWie32assaktssowA ia Fig.SIs,phfdvewougaﬁd&@t, I8
whi | e each of the pick-up ' nozzles of the second group of each of said first

and second maunhenghrheatime)ittlespidk-apeneszlesel &laest1bNifteddapt anflr om
sel ected one of the pick-up stations of the cassettes in a second pick-up

oper ation fobtapped) asailt Appetidedd penkenp Tipefiast onountingnhhehdcl O ahiet
parts nmounting apparatus as set forth in claim1l, wherein said controller
control s ver tiayals tovidree firsbiineheepsok 12 forormmisonhgewdiether shiedter r st and
second nounting heads so that at 2 5 | east one of the pick-up nozzles of
each of 1dni delecixanigrpariscdimneoaitheld medbe picknupedozaepildkinm one of the
el ectronic parts 5 June 2002 -30 from sel ected one of the pick-u

stations of taEFeshgignigdion ormpot| dEthedea @&ﬁir@mﬁmﬁga@pﬁarhﬁﬁgbﬁs set
forth in clajm1, wherein saiq _controller, controls noyenent of each of said
first and 5 &aakmﬁw}fhgédst R thhe LESF poupEitE PEAdabA Weves cal

noads So ¢ hatovsah e BHERGEkoRafokd o e Brdiati hozsl o of each of Sai d
sel act od one of t RETBMERE HTENTR P TR AR BluAd SACIY BYUG BB % r oni ¢
First any semeofcbuts Rosibm ThEIAtE afs lgbaclle B8 RRR cm hai ng
an el evati onyR{ehgf19éad!18Y 8hisABes 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



1 5 the pick-up nozzles upward sinultaneously and dropping means for
droppi ng the pick-up nozzles independently of each other. 10. ﬁ? eel ronic
parts nounting apparatus as set forth in claim1l, further conp 4 ngdb;
first and a second sensor disposed in said first 2 0 and second parts
feeders, respectively, for nonitoring the presence and orientation of the
el ectronic parts picked up by the pick-up. fgzzl es and providing signals
i ndicative thereof. 11. An electronic parts nounting apparatus as set forth
inclaiml, 2 5 further conprising turning neans for turning each of the
pi ck-up nozzles about the center thereof. 5 June 2002 -31 12. An
el ectroni ¢ pachienes s highgpsedamminidngeepdmatidn.i n cl ai m 11) wherei n each
of the pick-up nozzles has a length extending in the vertical direction,
and wherein sai d tTRpistgomshambedingenboh @re slacdisopia pars meundégbout a
center line thereof extendi ng_ in a Iengf@hwi se direction of each of the
pi ck- up nozzlagparggus il hecdisshissegabelowutichng depignadiforamaantingrth i n
claim1l, fu%ﬁ&r conpri Si nq gosit_ion noni t or and 8 ositional shift 1 0
correcting SRR &F @ pegg {OFHC RS S RoRFHEE n@oar dBi § {FHE-Meach
of the elgctronic parts hel.d by fhe pick-up nozzles t etermne a
posi 11 onat_sAIPHAERCREERYER tsibthe ckiubrczdrs b aNtsRton
correcting negha%ﬁlm ?g'tusti ng a relative position between the table and
one of the elPBlf | & BT YRS havi ng the 1 5 positional shift so as to
conpensate for theg.pQsiit,i,on ' 4 . tropi c _part.s unting
apparatus as set ﬁgg?h lit'/'}r(ug)cfgailn%ﬁq%%?wm%%g%éﬂtlgggg)eﬁg{s}lo?lisoﬁgﬁhg ;ﬁ}ﬁt
correcting i Wncludas j j L r h of
fhe. pi ckup Raar S A 3P, bighB, FrERRLAE BB MBI R RAS, o
mount i ng_appaepi UAASOBSHHiGh dtel Aifd b i tnithersl oz dlhipel t i-ppal shif
correcting mechanismalso includes a noving mechani sm designed to fove said
table inghe o%e?aﬁ%ﬁ@né'f e 2ekbAR mountiHBhedlP4 I d2e identical, and
explanation thereof in detail will be omitted here.
First, the first mounting head 10 is, as shown in Fig. 14(a),
moved toward a given location on the first parts feeder 2 so that
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 turned 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 90 of a second group of the



16. An electronic parts nounting apparatus as set forth in claim 15,
wherein said positional shift correcting mechanismfurther i nc%d edgfscond
novi ng nechani sm desi gned to nove said first and second nounti ng eags in
the first direction.
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10928 () - 10‘%?)&—&%&1* ggg}?zg@zw:low&' ()-" 9100@& ()- 73" 109Z& ()-5100@& ()- 2
& - S10%t

b i K- Kf 10 &) -110%| & ()-L"10%| & ()- S
1 109%1| &2() - 10%}| &The PAR¥HEAEKOdiméndt of Ghe electronic 1(:>arts mountiné 0

i K-Kl . "10%}| & ()-y&10%ig&' ()-ty&10%a| & () -t %810%}| & ()-ff: ! 10%]|
"10%| & ()- apparatus will be discussed below which is designed for 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
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U& ()-L 10% U& ()-10% U& ()- 10% U& ()-, F10% U& ()-#10% U& ()- 10% U& () -
"Zb7i K, K+#10% U& ()-* 940% U& ()-F( 10% U& ()- & 10% U& ()-$ 10%

U8 ()-f#10% U& ()-! .20-

omitted here.

First, the first mounting head 10 is, as shown in Fig. 17(a),
moved toward a given location on the first feeder 2 so that each of
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 90 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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410988 () -, 29! 109B& ()-LO10YB& ()-9l.!10%8% ()-, 109B& () - #f bC+#10%
10% & ()-910% & ()-s$f10% & ()- 10B 10B 10B&9 109B& ()-L7!1098& ()- "g'
dEbC+#109ML0% &' () - 10% & % 10% & ()-9 10% & ()-fY10% & ()-f 10% & ()-' d
#! k! | dEbC+#1 oslya@@n1ionFee. (1 9(8S#10% & ()-y"10% & () -y
10% & ()-Z10% & ()-Sf10% & ()- !!117"|"""dEbC+#10% 110% & ()l-f/ 10% & () -
After the above sequential operations are completed, the first
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(b).
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
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910% &' () - YO%BRA &KAENMDCH#10%d0% & () - #10% & ()- 10% & ()- :10% & ()-
910% & ()-F10% & ()- &&&<'Y''' dEnhC+#109B(10% & ()-f @10% & ()-s$10% & ()-"
10% & ()-y 10% & ()- 310%& ()- "' ([(Y)n))))dE:/ 10: 10: S8910% & ()- F7Z
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S10%VE&' () - u+the, decorttErhounting head 11 is identical with that of the first
mounting head 10, and explanation thereof in detail will be omitted
here.
When the same type of electronic parts 50 are mounted on
5 the first 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 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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completion of the parts-mounting operation of the second mounting
head 11 after the first mounting head 10 takes up the electronic
5 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

10 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

15 above arrangement of the first line sensor 12 decreases 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

20 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

25 embodiment, and explanation thereof in detail will be omitted here.

The pick-up nozzle-dropping mechanism 100 includes an L-
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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 1:;aw1 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 8 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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position monitors 121 and 122, as shown in Flg. 27, instead of the
line sensors 12 and 13 disposed within the central gaps of the first
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
controller 38. The controller 38 determines shifts of each of the
electronic parts 50 in the X-, Y-, and 6-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.

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 6 is corrected by rotating the pick-up nozzles 18
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
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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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 direction;
a second moving mechanism moving said first and second mounting heads across the
table, along the fiist direction only; and
20 a controller for controlling movement of said table and said first and second mounting
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 ditection 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 sccond 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 i 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 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 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 the electronic parts simultaneously.

5 b 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 the cassettes in a
first pick-up operation, while eacl 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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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—lip 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 pick-up

nozzles and providing signals indicative thereof.

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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incudes a second moving mechanism designed to move said first

and second mounting heads in the first direction.



