; e3e 9}445d6407f 868T 9W ;5 February 2004 -1 TITLE OF THE | NVENTI ON
ELECTRONI C- PARTS MOUNTI NG APPARATUS BACKGROUND OF THE | N\/EIEEC%I Fi %Coglﬁof
the Invention 5 This invention relates to an apparatus for o]0 |y
mounting electronic parts on a printed circuit board. Description of the
LRel ated Art A known el ectronic-parts nounting apparatus includes an

“electronic-parts feeder, a nounting head, and a nounting portion. 1 0 A

J

printed circuit board is placed in positi‘o1n'vvithin t he nmounting portion.
The nounting head carries el ectronic conponents (electronic parts) fromthe
el ectronic-parts feeder to the nmounting portion, and nmounts the electronic
conponents on the printed cirgp q- haFRuptig portion is provided
with an XY table for 1 5 noving T T poard in two

per pendi cul ar di rect iz@ﬂEcquéN*}@f-P@'M@m‘rNe%ﬁmﬁ |s rotatabl e.
us)” t'he
RC

In the known el ectronic-parts nounting appar at ﬁe is rotated

froma normal position whgptREROURID OFSTHEE | hREtroni c conponent
hel d by the mounting head differs Troma 2 U-desfred posture, or when an

el ectronic Mﬁﬂmﬁf#ﬂmw to be obliquely nounted on the printed
circuit board. Specifically, In the case where the actual posture of an
el ectrobi c conpofens ihekntiby fdigtawtNbnngppaac M f&eaﬁt&hgmcmlg-esi red
posture, the electronic conmponent is carried to a place above the printed
circuit boanmbimtiRgSeleberompnarne derd ;p@ﬂ'xﬁé‘ﬂ! cficuliebdakyal posture ther eof
remains different fromthe desired posture. The XY table is rotated from

, abiig! theo Reddteebgirti on to conpensate for the error in the
posture of the electronic co ent held by the nounting head. Then, the
ymount i ng head i sAl kmewer eleateamtict perter inthatting rappiratogr thclads tdie
el ectroni c conponent is nounted 5 thereon by the nounting head. The
postural erglectrosipegransifendas agnoatreting tezd, t aed>er rhelneirgapsetion. | ong
nounting tine to be spent per electronic conmponent. The reason for the |ong
mount i h§ t idnpristed cietuibwmarthis glacerblie pesitiongeritvih bise\niouthaief or e,
the 10 time interval between the nonent of start of rotation of the XY
tabl e and tHREtirenthefmelgpgingdredd earires: eleatiomicycoommpnditser t he stop
of rotati OR @f t he XY tahl e has been conpl eted) the nounting head commences
to be | owel@ECHERRICH PRRES)pfNoRR dite: elenirenimpeats Acededitngilye mabanitimggn 15
el ectroni c-parts rmugti ng apparatus tends to be low in nounting speed or
rate. SUM\/IE%‘F“Gﬂ'T?E | TRALNRisOR e telegtranie asapopentsian itheeprindedt o provi de

an 20 el ecttoni,c-~part unti ng apparatus having a high nounting speed or
rate) or tSHé:tUiEég’ﬁrd;r OB QHRERE pordiqn s proyided wikh an ¥ table famhe

presentzin o] rovi.des.an el egtronjc-parts nmountjng apparat us

conpr ﬁsﬁ’ ng&‘g‘%mg:t‘%z eQ:]fng%‘ii &qbﬂfﬁgb?%@g?; two RrmensdcRigdimsctions grng
el ectronic . he elect ic-parts, feeder, the nounting head

i ncl udi ng %%ﬁ?%ﬁ@%%fnﬁnoﬁ%fé%&@ﬁgﬁ aP % el ectronic parts

respectively; '

In the known electronic-parts mounting apparatus, the XY
table is rotated from a normal position when the actual posture of an
electronic component heid by the moun'ting heaﬁ differs from a

20 desired posture, or when an electronic component is required to be
obliquely mounted on the printed circuit board. Specifically, in the
case where the actual posture of an electronic component held by
the mounting head differs from a desired posture, the electronic
component is carried to a place above the printed circuit board in

25 the mounting portion while the actual posture thereof remains

different from the desired posture. The XY table is rotated from its



30 an el ectronic-parts nounting portion for enabling the nounting head to
nount the electronic parts on a circuit board; 5 February5 P arvDabls’ St
means for rotating each of the nozzles; and second neans for noving each of
t he nozzl es upward and downward; wherein the first means includes a pinion
provided on an 5 outer circunferential surface of each of the nozzles, and
a rack nmeshing with the pinion. One enbodi nent of the invention relates to
an el ectronic-parts nmounting apparatus wherein the rack includes a first
rack plate, a second rack plate slidably 10 superposed on the first rack

pl ate, and nmeans for urging the second rack plate relative to the first
rack plate in a direction parallel to the first rack plate. Another

enbodi nent of the invention relates to-an el ectronic-parts nmounting
apparatus further conprising third |5 neans for urging each of the nozzles
in a direction of rotation of the nozzle. Another enbodi nent of the
invention gelalies,d&: @bie! €6t eRLEnBAEES FERURENG: ARAAT At UBh¥hBESEdre
positions of the nozzles correspond to "integer nultiples of a pitch of
teeth 20 off t kder agkerbspaici vedypongitt h&eldnbbdi ngit  Foutd nvERtdon
relates tonam, el @Rkl OBEnRAnGS HRUAY DY ABRAKAILS diEhel N chaCNpelnt bE
nozzl es includes an outer cyfFinder, a holder, nmeans for rotata%ly

supporti ngitdemicut @oacyl, i nded ohheheehettheenican c2Bpomeat cybi ndewntesd endi ng
into t@; q ter c ing%r agd ngnghng%able upward and downward relative to
the outer EV?F Y &"pi NroR-pravi'ded on the outer cylinder, and further
conprising a rabtk peshunglwethot heompenarticncsiagngotetisuppedritheadlyY he
rack slidably on the hal der. 30 Anothe .en&gdi nt_of the in enéion.relates
Lo an el edAb CAHIFEs SmoGHEl AR B5paSatd0owher BFnBa0R BFFt RESHERIH e

i ncl udes &ceRbhedpl.i Ng TREOVIétpsbbeteent Hdelotl emount ihgbr titniey 2804s 4_
cylinder and the hol der. Another enbodi nent of the invention relates to an

el ect r oni €o3aPE - moThs Y applatat 48 WwREEEI Afh&edond hRerREqtsel Jd¥s a

f 1 ui d-gperated ;ackudher hRaYEBH AhBi RbABnLNoP &PgRgesENtoMid fbraninprl end
of each of the nozzles. Another enbodi nent of the invention relates to an

el ect r oni &¥patraklempamd nghapmements Mherdior t Heesekdrrl deanselialcivades a
bearing faqr _rotatghly connecting.phe, pLsion ged.}he xyPrel18ne.ef wrach of

t he nozzlggpglo Aggi er enﬁ%&#ﬂéﬁ% g? tEe ?nvent?on rel ates tg an

el ect r oni copai esedpunhengoappangt e afudreencespitiosiory lovanead itwyapldat e
engageable, with a | ower end of, the piston fo 1N ng o] limt
position gFetmgﬁﬁQﬁe . 8'F Pt S%Pfﬁé'for uéﬁ?§%§¥ﬂ%ﬂﬁistgﬂédgﬁ%ﬁﬁWH, and
a secorsd spetbgodbefparts gimgurithmanozapiparapwar drentie presasd ilmwentinon
further provides an el ectronicparts nounting apparatus conprising an

el ect r oni BCPRF {89t BRYYRT; ©% TUhti ng head for carrying electronic parts from
the el ectronic-parts feeder, the nmounting head including a

SUMMARY OF THE INVENTION

It is an object of this invention to provide an
20 electronic-parts mounting apparatus having a high mounting
speed or rate, or to at least provide a useful alternative

to the prior art.

The present invenpion provides an electronic-parts
mounting apparatus comprising:

25 an electronic-parts feeder;

a mounting head for carrying electronic parts from the
electronic-parts feeder, the mounting head including a
plurality of nozzles for holding the electronic parts
regpectively;

30 an electronic—parﬁs mounting portion for enabling the
mounting head to mount the electronic parts on a circuit

board;




20 plurality of nozzles for holding the electronic parts respectively; an
el ectronic-parts nmounting portion for enabling the nountin unt
the electronic parts on a circuit board; first nmeans for rg?ggﬁﬂahgg%% of
the nozzles; a fluid-operated actuator for noving each of the 25 nozzles
upward and downward, the fluid-operated actuator having a piston in
engagenent with an upper end of each of the nozzles; a limting plate
engageable with a | ower end of the piston for determning a lower limt
position of the piston; a first spring for urging the piston dowmward; a 30
second spring for urging the nozzle upward; and second nmeans for noving the
limting plate upward and downward. The_ present invention further provides
an el ectronic 5 February 2004 -5 part%-nounting apparatus conprising an
el ectronic-parts feeder; a nounting head for carrying electronic parts from
the electronic-parts feeder; the nounting head including a plurality of
nozzl es for holtdireg tnkenel Ectrontat ey teach rods rdiet inpElzesanand

el ectroni c-parts nmoynting partion f.or e i i t unt
the el ectronic®p5PP8 B2 sci%iogui“fovﬁél rcf?d%%l rors}%J énkgegngg?%%é%]g?%?% ée)%%rﬁ of

t he nozzl eswnaaklyi d- operated actuator for noving each of the nozzles
upward and downward, the fluid-operated actuator 10 .having a . piLston in
engagenent wi t Whgretppehechdiret Berls Jmaldeso 2, Pagion PF%}’%‘?% Pt A%
engageapl ¢ We%h A onekend gl Lherpkst e facndeiferdreime: A dsQWeind idn t
position of the piston; a first spring for urging the piston downward; a
second spriagy frephingi witiihehaoe¥rupwar d; second neans for 15 detecting

hei ghts of theof{!ee(:tern-ﬁ:mcﬁn%%rtts Je! dtgié t g, S aBflatdud rdegeans, for
noving the linmting plate upward and downward Iin response to the heights
det ect ed kyetheontcopdrneansuod( By EFaPESCRI @ OVIERElHE DRAWY NGSIdR g. 1

el ST IBETLLE W oL oRBkCRLR © P S RUILLED o B PSR 004 0
top vigw @flptalil?oﬁéa%ﬁoehg_- Parts FRUR DG @ppRidttsahs fog drgifigg.rhi2 is a
front view of the electronic-parts nounting 5 apparatus in Fig. 1. Fig. 4
is a persgecehde TAMW B ahe nod Y She itg‘eFi Bflpsit wEefka %"% ot bifoken
f“r’]"a>|;| ‘;?rfﬂi‘@eéé“ﬁn%a%ﬂéi Yeo Rtk Bidst @abkoptavkew of the nounting head
Another embodiment of the invention relates to an
electronic-parts mounting apparatus further comprising third
IS means for urging each of the nozzles in a direction of
rotation of the nozzle.

Another eﬁbodimenﬁ of the invention relates to an
electronic-parts mounting apparatus wherein positions of the
nozzles correspond to ‘integer multiples of a pitch of teeth

20 of the rack respectively.

Another embodiment of the invention relates to an
electronic-parts mounting apparatus wherein each of the
nozzles includes an outer cylinder, a holder, means for
rotatably supporting the outer cylinder on the holder, an

25 inner cylinder extending into the outer cylinder and being
movable upward and downward relative to the outer cylinder,
a pinion provided on the outer cylinder, and further
comprising a rack meshing with the pinion, and wmeans for
supporting the rack slidably on the holder.

30 Another embodiment of the invention relates to an
electronic-parts mounting apparatus wherein each of the

nozzles includes a coil spring provided between the outer




Fig. 6 is a sectional view of a sucking nozzle in Figs. 4 and 5. 1 0 Fig. 7

Is a plan view of a rack and pinions in Fig. 4. Fig. 8 is
of the rack in Fig. 7. Fig. 9 is a top view of the rack in

is'a front view of the mounting head in Fig. 4. Fig. 11 is a sectlonal

of the mounting head in Fig.

nmounting head in Fig. 10 in which a nozzle assunes a hi gher position.

13 is a sectional

assunes a |lower position. Fig. 14 is a front view of a cam and an
internmediate plate in 2 0 the nounting head in Fig. 4 where the cam assunes

a first

limt position. Fig. 15 is a front view of the camand the

%% FELBR s oY

Vi EW

10. 1 5 Fig. 12 is a sectional view of the

Fig.

view of the nmounting head in Fig. 10 in which the nozzle

internediate plate in the nounting head4in Fig. 4 where the cam assunes a
second limt position. 2 5 Fig. 16 is a block diagramof an electric
portion of the electronic-parts nmounting apparatus in Fig. 1. 5 February

2004 Fig.q
el ectroni c-'parts nounting apparatus according to a secon

yl14 dde @ af@Cknenabiviegw of a portion of a mounting head in an
enbodi nent _of

this inventionAnpDEBER PErERAERETHE PREFERRED ENBERBIVENT q@“FFrSFOEnﬁﬂdlnent
Wth rEfer%%%%r%%lg'gﬁrtL noun®ifg3 appAr8t 86t LABLE1 RAERE second means
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15
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25
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includes a Ffluid-operated actuator having a piston in
engagement with an upper end of each of the nozzles.

Another embodiment of the invention relates to an
electronic-parts mounting apparatus wherein the sgecond means
includes a bearing for rotatably connecting the piston and
the upper end of each of the nozzles.

Another embodiment of the invention relates to an
electronic-parts mounting apparatus further comprising a
limiting plate engageable with a lower end of the piston for
determining a lower limit position of the piston, a first
spring for urging the piston downward, and a second spring
for urging the nozzle upward.

The present invention further provides an electronic-
parts mounting apparatus comprising an electronic-parts
feeder; a mounting head for carrying electronic parts from
the electronic-parts feeder, the mounting head including a
plurality of nozzles for holding the electronic parts
respectively; an electronic-parts mounting portion for
enabling the mounting head to mount the electronic parts on
a circuit board; first means for rotating each of the
nozzles; a fluid-cperated actuator for moving each of the
nozzles upward and downward, the fluid-operated actuator
having a piston in engagement with an upper end of each of
the nozzles; a limiting plate engageable with a lower end of
the piston for determining a lower limit position of the
piston; a first spring: for urging the piston downward; a
second spring for urging the nozzle upward; and second means
for moving the limiting plate upward and downward.

The present invention further provides an electronic-




nounting apparatus in a first enbodi nent of this invention includes a nmain

body 1 being a netal frame. An electronic-parts nounting p i I0D4
provi ded on a central part of the main body 1. 1 0 E ectroﬁgl%%g?fyséo?eeders

3 and 4 are supported on the main body 1. The electronic-parts feeders 3
and 4 extend at the left and the right of the electronic.-parts nounting
portion 2 respectively. Munting heads 5 and 6 are novably supported on the
mai n body 1. The nmounting head 5 serves to.carry electronic 1 5 conponents
(electronic parts) fromthe electronic-parts feeder 3 to the

el ectroni c-parts nmounting portion 2. The nmounting head 6 serves to carry

el ectroni c conponents (electronic parts) fromthe electronic-parts feeder 4
to the electronic-parts nounting portiof-2. The el ectronic-parts nounting
portion 2 is provided with a Y 2 O table 7. The Y table 7 can nove rel ative
to the main body 1 in a horizontal direction, that is, a Y direction. A

printed cifcuit hpard;b; p[eag;%gqg%gst heo¥trabl g7 akhe c2keeLbANECoPAFL S

feeder 3 includes tapin romwhich electronic conponent's
(el ect ronifeedert s)a aneuhsthg chedd ZoF mamvilng E®EEEoMilse mrs rbrdwe- part s

ocder SR URLAAELLTE Aol chue! pEbipTh: SRRCTER g eLe on <
heads 5 apduGahave soffi | anzglesact ipes. hdhdirg or ehie ontéyetheombunteargshead 5
wi il be explained Lp detall. A IoMid BaELeS: bufldng DR TRUN 1A head 5

enabling the mounting head to mount the electronic parts on

a circuit board; first means for rctating each of the

nozzles; a fluid-operated actuator for moving each of the

nozzles upward and downward, the fluid-operated actuator

10 having a piston in engagement with an upper end of each of

the nozzles; a limiting plate engageabie with a lower end of

the piston for determining a lower limit position of the

piston; a first spring' for urging the piston downward; a

second spring for urging the nozzle upward; second means for

15 detecting heights of the electronic parts held by the

nozzles; and third means for moving the limiting plate

upward and downward in ‘response to the heights detected by

the second means.

20 . BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1is a perspective view of an electronic-parts

mount ing




5 nozzles 10 arranged in a line. Al so, the mounting head 5 includes a notor
11 for circunferentially rotating the sucking nozzles 10. Rygg BI04 t he
nounting head 5 includes a notor 12 for controlling the lower [im't of
vertical displacenents of the sucking nozzles 10. 1 0 As shown in Fig. 6,
each sucking nozzle 10 includes an outer cylinder (an outer sleeve) 13 and
an inner cylinder (an inner sleeve) 14. The inner cylinder 14 coaxially
extends into the outer cylinder 13 via an_gpper end thereof. The outer
cylinder 13 and the inner cylinder 14 are connected via a suitable coupling
such as a pin-slit 1 5 coupling or a key coupling which allows the inner
cylinder 14 to circunferentially rotate together with the outer cylinder
13, and to aRPRAF$tuS jageording ty@ fisst hmimdieneny bf thés indenflba. out er
cylinder 13 t is rotatably supported on a holder 15 by upper and | ower
bearings 16. The Bif-ef 18\3 tRRefews0l theelesisonic pastseountiag apparatus
circunferentjal, 2 direction. An upper end of the outer cylinder 13 is
formed with ﬁlgﬁﬁi n 17. The pinion 17 neshes with a rack 18. The rack 18

is slidably suppogt hy the hol der 15, As shown in Figs. .7, 8, and 9, the
rack 18 incl udes Eb?gceb %r?d?‘f%\ge?“eﬂf é’&ébel@lesﬁ@@@-m HHHEANGI t h t eet h.
The uppeg plate 19 25 is. suyperposed on the |ower plate 20. The | ower plate
20 can ms)ve a?%ﬁ’%‘fal%\‘fg 1f]obs'tgh'Lei'hol der 15 in a horizontal direction. The upper

I 5 Feb : 4 i s..1hi h he | I 0. !h
5pgtere pl at e_elguggp(hlgglqlp ea%%?€53]c§ﬁ?'3%el %}@?Vgg)g%i &’2"%16&?33‘\,\'% ?%tdgat%e .%A_s
best shown g}bﬁimbrq‘?@g?‘??ygﬂég ﬂfﬁpgéléglogﬁczaéﬁyhas hol es 21 t hrough which

pins 22 extend respec pIns Ixed to the | ower plate 20.
Jhe st e menangns B3PSl R AARIREIRAT IR 77,00 29 oo
6, an arm 23 s e ot oks onare g Shekifpols B ES R lGof o °
o 9P, R M e e g SISl DN 1 TS
19 rightward as Fig. 8 is a sectional view of the rack in Fig. 7.
Fig. 9 is a top view of the rack in Fig. 7.
Fig. 10 is a front view of the mounting head in Fig. 4.
Fig. 11 is a sectional view of the mounting head in Fig. 10.
15 Fig. 12 is a sectional view of the mounting head in Fig. 10 in
which a nozzle assumes E.l higher position.
Fig. 13 is a sectional view of the mounting head in Fig. 10 in
which the nozzle assumes a lower position.
Fig. 14 ié a front view of a cam and an intermediate plate in
20 the mounting head in Fig. 4 where thle cam assumes a first limit
position. |
Fig. 15 is a front view of the cam and the intermediate plate in
the mounting head in Fig. 4 where the cam assumes a second limit
position.
25 Fig. 16 is a block diagram of an electric portion of the

electronic-parts mounting apparatus in Fig. 1.




viewed in Figs. 7, 8 and 9. As shown in Figs. 4. 7, and 8) a pinion 25
nmeshes with the 1 5 teeth of the upper plate 19 and also t t he

| ower plate 20. As best shown in Fig. 7, the spring 24 pregggéﬁgggé%@ﬁ 27
.of the upper plate 19 against -the left side of a tooth 26 of the pinion
25, thereby pressing the right side of the tooth 26 of the pinion 25
against a tooth 28 of the |lower plate 20. Therefore, the tooth 26 of 2 0
-the pinion 25 is firmy held between the tgoth 27 of the upper plate 19 and
the tooth 28 of the |ower plate 20. Thus)'?he mesh between the rack 18

(i ncluding the upper plate 19 and the | ower plate 20) and the pinion 25 is
free from backl ash. The pinion 25 is nounted on an out put shaft of the

notor 11. 2 5 The '.ni?rlszasféefiaﬁﬁfﬂé‘vv%?@bigﬁgﬁﬁ W%%{)Eﬁﬁhﬁ Tlegdzyi'%%

out put shaft of the’notor 11. As previously | cat e e pition

February 2004iectfhiRspestsiidunfifg! AsHaddusTAcoAtihgld MO¥ESHGIht ward and

| eftward in accordance wth rotatron of the pinion . Accordingly, the
rack 18 is nayshdigiézionf ahky iAvehtienmotor 11. Wth reference back to Fig.
6, a helical spring (a coil spring) 5 29 extends around the outer cylinder
13 of the sucking Mo TIOMhE FHEf PREFBRREDN PMBOUIMENTS t he
hol der 15 while the other end thereof is attached to the outer cylinder 13.
As previ busly indicated, the outerFicyl Bmbodiferd forned with the pinion 17
whi ch. neshes with the rack 18. As shown in Figs. 6 and 7, the spring 29
With reference to Figs. 1, 2, and 3, an electronic-parts

[ &2
[ £\ J

mounting apparatus in a first embodiment of this invention includes
| ) a main body 1 being a metal frame. An electronic-parts mounting
portion 2 is provided on a central part of the main bedy 1.

10 Electronic-parts feeders 3 and 4 are supported on the main body 1.
The electronic-parts feeders 3 and 4 extend at the left and the right
of the electronic-parts mounting portion 2 respectively.

Mounting heads 5 and 6 are movably supported on the main
body 1. The mounting head 5 serves to carry electronic

15 components (electronic parts) from the electronic-parts feeder 3 to
the electronic-parts mounting portion 2. The mounting head 6
serves to carry electronic components (electronic parts) from the
electronic-parts feeder 4 to the electronic-parts mounting portion
2. The electronic-parts mounting portion 2 is provided with a Y

20 table 7. The Y table 7 can move relative to the main body 1 in a
horizontal direction, that is, a Y direction. A printed circuit board is
placed on the Y table 7.

The electronic-parts feeder 3 includes taping reels 8 from
which electfonic components (electronic parts) are fed to the

25 mounting head 5. The electronic-parts feeder 4 includes cassettes

9 from which electronic components (electronic parts) are fed to



1 0 urges the outer cylinder 13 circunferentially relative to the hol der 15
so that a side of a tooth 30 of the pinion 17 is pressed agaj th 28
of the rack 18. Thus) the nmesh between the rack 18 and theqirﬁﬁgﬁ@fgﬁgs
.free from backl ash. The pinion 17 rotates as the rack 18 nobves

hori zontally. 1 5 Accordingly, the outer cylinder 13 rotates in accordance
wi th horizontal novenent of the rack 18. Since the rack 18 can be noved
~horizontally by the notor 11, the outer cylinder 13 can be rotated by the
motor 11. A working portion (a | ower porti®n) of the sucking nozzle 10 is
connected by a suitable coupling such as a pin 2 0 slit coupling or a key
coupling to the outer cylinder 13 so that the working portion of the

sucki ng noz% ﬁrgo%%l{jhgrgggaeeﬁ_ci rcunferentially together with the outer

cylinder 13 o -nove vertically relative to the outer

cylinder 13. The é%B%ﬁﬁic%ih%d%f?H}%?ﬁ VP%iRARA Scddigpesates to suck

and hold 2 5 an electronic nponen el'ectroni ¢ conponent held by the

wor ki ng por t}08-eFhrd h@nltiﬂei%llfé NMRoReAZLE hEA L8N ile H@&ﬁgfﬂngg frr'@letaﬁl Fglaruary

2004 -11 notor 11. The n sucking nozzles 10.are arranged at equa

intervals chasfonsia FlR. 4 iedPBNitARSMbOring MeatskimYuhes akass1kimgd | be
equal to each other in teeth phase (angular teeth position) wth 5 respect

to the tget h@fzlédha 0 ackarided bola BxelPAkso, tthe ARAIKiiARsheld Hhendlucddsg
nozzles 10 correspond to integer nultiples of the pitch of the teeth of the

rack 18 respaotowdlly forThircurhferemtgillyatopasng ithessatkime ricezleidki. ng

nozzles 10 are equal to each other. The angul ar positions of the sucking

nozzl es 10 \Runhegoadiey the acomdagdeead thincludes a motor 12 for

| ) controlling the lower limit of vertical displacements of the sucking
nozzles 10.

10 As shown in Fig. 6, each sucking nozzle 10 includes an outer
cylinder (an outer sleeve) 13 and an inner cylinder {an inner sleeve)
14. The inner cylinder 14 coaxially extends into the outer cylinder
13 via an upper end thereof. The outer cylinder 13 and the inner
cylinder 14 are connected via a suitable coupling such as a pin-slit

15 coupling or a key coupling which allows the inner cylinder 14 to
circumferentially rotate together with the outer cylinder 13, and to
axially slide relative to the outer cylinder 13. The outer cylinder 13
is rotatably supported on a holder 15 by upper and lower bearings
16. The outer cylinder 13 is allowed to rotate in a circumferential

20 direction. An upper end-of the outer cylinder 13 is formed with a
pinion 17. The pinion 17 meshes with a rack 18. The rack 18 is
slidably supported by the holder 15.

As shown in Figs. 7, 8, and 9, the rack 18 includes upper and

lower plates 19 and 20 both formed with teeth. The upper plate 19

25 is superposed on the lower plate 20. The lower plate 20 can move

relative to the holder 15 in a horizontal direction. The upper plate




1 0 horizontal novenent of the rack 18, that is, in accordance with
rotation of the pinion 25 As shown in Fig. 6, the inner cyld t ends
into the outer cylinder 13 via an upper end of the outer ci?pﬁﬁg?&%§ﬁéThe

i nner cylinder 14 can slide axially relative to the outer cylinder 13. 15
In other words, the inner cylinder 14 can nove upward and downward rel ative
to the outer cylinder 13. The working portion (the |ower portion) of the
-sucking nozzle 10 is connected to or integral with the inner cylinder 14 so
that the working portion of the sucking nozzle 10 can .rnove and rotate
together with the inner 2 0 cylinder 14. One of the ten sucking nozzles 10
wll be further explained. As shown in Figs. 10 and 11) an upper end of the

i nner cylindey jd4meankacharathernet e Fiaee e10. omee 1855e3g1ak 29 @ed Wide
pi ston 31. The actuator piston 31 slidably extends into an actuator

cylinder 33.harizodhflpetlahel titsleolowddr phitenRe axially relative to the
actuator cylinder 33. In other words. the actuator piston 31 can nove 5

February 2004 - 12Asipwat dharen dovifigsr & aada8; iee uppdrephdeuld draschbiexler 33.
A spring 34 is provided between an upper end of the outer cylinder 13 and a
fl ange on t &l ithneughywiiclkerpits. 2Zhextemd ngspectivelgys The pime2Zgrender 14
upward relative to the outer cylinder 13. A spring 35 5 disposed in the

act uat or5 cylfixedketo IReelaveed plate AOen The Upiide dianensionishef 4bevaelss @yl i nder
33 and an upper end of the actuator piston 31. The spring 35 urges the
actuat or pi srors1guatandhan thetautside dimensenstdfrthy pinged? 4. alipw
springs 34 and 35 bring the upper end of the inner cylinder 14 and the

| ar ge- di ameleitwasdeandndgheward ihorigpatalcelide o g?esﬂ-H}Peé'lp{aﬂFol%ont act wth

each ot her.
3 relative to the lower plate 20.

As best shown in Fig. 8, an arm 23 is fixed to one end of the
10 lower plate 19. One end of a spring 24 engages the arm 23 while
the other end of the spring 24 abuts against one end of the upper
plate 19. The spring 24 urges the upper plate 19 rightward as
viewed in Figs. 7, 8, and 9.
As shown in Figs. 4, 7, and 8, a pinion 25 meshes with the
15 teeth of the uiaper plate‘ 19 and also the teeth of the lower plate 20.
As best showmn in Fig. 7, the spring 2.4 presses a tooth 27 of the
upper plate 19 against the left side of a tooth 26 of the pinion 25,
thereby pressing the right side of the tooth 26 of the pinion 25
against a tooth 28 of the lower plate 20. Therefore, the tooth 26 of
20 the pinion 25 is firmly held betweer; the tooth 27 of the upper plate
19 and the tocth 28 of the lower plate 20. Thus, the mesh between
the rack 18 (including the upper plate 19 and the lower plate 20)
and the pinion 25 is free from backlash.
The pinion 25 is mounted on an output shaft of the motor 11.
25 The pinion 25 rotates in accordance with rotation of the output

shaft of the motor 11. As previously indicated, the pinion 25




Working fluid such as air can be supplied to and drawn from a worKki ng
chanber within the actuator cylinder 33 which extends abov t or
pi ston 31. As the working fluid is supplied to 'the worki nSS%:%%H%&rzlé?\nathi n
‘the actuator cylinder 33, the actuator 1 5 piston 31 is noved downward. As
the working fluid is drawn fromthe working chanber within the actuator
cylinder 33, the actuator piston 31 is noved upward. Wth reference to
Figs. 4 and 11, the | arge-dianeter |ower eng_32 of the actuator piston 31
can neet a limting plate 36. The 2 O limting plate 36 has ten

sem circul ar recesses 37 which correspond to the ten sucking nozzles 10
respectively. The inner cylinder 14 novably extends through the

cor r espondi nalesdesswidy the raak |18y Thegrathatld 38oves rigletwardiamg fluid is
supplied to the working chanber within the actuator cylinder 33, the
actuat or 2 5Sleffwarsh in1ageonsdance dothwatation: of thaeiniege2di afrecerdinglgr end
32 t hereof ets the |limting plate 36. In other words, downward 5
February 203‘5"‘3- 13c deAnogedi nerizentalbe bypile sRotor iLd. st opped by the
limting plate 36,,Thus, the Iimt{ing,. plate 36 defermnes the lower limt
position of the a 1Etétr(9ferﬁn§teoha§&.t°AFé£, t Re F]iﬁ’ili PREINE [ €0¥6SHBN @ ni nes

8L R A o O B8 R R A0, 0
eaches e QLB EBELR Sy JE I ARSI 18 b b |
chanbe gty st PERRchi BB HhedeiadePIqmdS prempbn o, (he

lower limt position o IS vaFi a The

1jniting pl qhejéﬁte%&tﬁ; BRI SO ed With L £ 3R ML 2 hifeh

working fluid 1s sup t he- wor ki ng chanber w e actuator

cyl inder 33 rapshbgtuhaH e FAS ATRLELHbRUPIn TEsIE Sha' TeuReRE o oton

3l is in contact with't Iimting plate 36, 1 as t ate 36

roves uppar dudkd ARIMRES clItfI@cteatRtuphReR (BiARel R 't@gg%ogxge er 14

nove upward and downwar d ile the large-dianeter |l ower end

actuator pi gtPBoIhdt & &M@ BT d FoSANBACSS Mhé ihftn hiTid bﬂ&s@@hgaﬁ%@ad al so
t he upper end of the inner cylinder 14 (see Figs. 12 and 13). Thus, In this

2 0 case, theothB8 ofthienetadk 148. MItASs, Ui ik sH b edtweyatitk FAcRCI®HaNce
with the novenent of the limting plate 36. The working portion of the

sucki ng nozzhe ginhioa tPrisdeeéedrém bheklawier cylinder 14 so as to nove
upward and downward in accordance with the novenent of the inner 'cylinder
14. The downwar d T pimitn 2 Srofatebeasvwh&inagkpbBtinovesfhétieostadkt.ng nozzl e
10 is used in access to an electronic conponent. 38 as follows. . After the
wor ki nd por Aicoerdinglys theboubery cglioder 143 trodéatas ki rapanrdaneel@itteaches t he
el ectroni c conponent 38 according to the downward novenent thereof, a | ower
end of the $gsidagahonerememtsokkiie aagkpl8ksShpea bae glaekt t8rian denponent

38. Then, the working portion of the sucki ng nozzl e 10 noves upward
moved horizontally by the motor 11, the outer cylinder 13 can be

! rotated by the motor 11. A working portion (a lower portion) of the
sucking nozzle 10 is connected by a suitable coupling such as a pin-
20  slit coupling or a key coupling to the outer cylinder 13 so that the
working portion of the sucking nozzle 10 will rotate
circumferentially together with tﬁe outer cylinder 13 while being
able to move vertically relative to the outer cylinder 13. The
working portion of the silcking nozzle 10 operates to suck and hold

25 an electronic component. The electronic component held by the

working portion of the sucking nozzle 10 can be rotated by the




5 while holding the el ectronic conponent 38 (see Figs. 12 and 13). During
the downward novenent of the working portion of the sucki ngst’a&g.éé@ %@ﬂ n
accordance with the dowward novenent of a the limting plate , “the

| ar ge-di aneter | ower end 32 of the actuator piston 31 remains in contact
with the linmting plate 36 and 1 0 al so the upper end of the inner cylinder
14 so that unwanted vibration or unwanted sound is prevented from
.occurring. As shown in Figs. 4, 14) and 15, the |imting plate 36 is fixed
to an internmediate plate 39 on-which two-riol bers 40 are rotatably nounted.
The two rollers 40 are vertically spaced fromeach other 1 5 by a
predeterm ned interval. An effective portion of a rotatable cam41 is
sandwi ched b twgenlghe rollers 40. The cam 41 is connected to an out put
shaft of the or*12 so that the cam 41 can be rotated by the notor 12.
The cam 41 is des&g npve the

i nter (rjredi Stg pl at e gg&&i%??@%%&%ﬁﬁ?%é%ﬁ%@f%ﬁ% B}tﬁf‘éali%hrmves
. . . 39 T
Tt ing pl ariodh o' B8 B¢ pithichd 17 B AR HCR e Mg o it e

operation of N i | f [ unting
head 6 is pl%@gﬁl gfgg\%ght ﬁtem%?gtl:??%\tn% (Pﬁ%cpg‘{rr%@ﬁ%g%grtﬁﬁﬁqﬁm}ﬂmumi ng
head 6, the ddsielct f $heovRE dawn

wor ki ng porti g%%(t Eg ?{oﬁ%t@pgfggbr uar ngoo‘g%-&%}é%g}){wf'oﬁ?é gj;osé‘tﬁgng(g i ng

nozzle 10 i shwyadkioiwizled Q (ReeeSSMERSGHLEREE neQIRPRANGS $hel Pitkhe
correspondi ng cassette 9 of the electronic-parts feeder 4 in accordance

with the nowdndnd tedtht be the makckng8ptesipeclivelylhahus,hthd avifiilanpditibhs
-sucking nozzle 10 5 sucks an el ectronic conmponent 38 fromthe corresponding
- tassette 9 (dddertas sutkinghdjes $basreqnal tp ¢dvh otherl Tise noigailad by
the notor 12 fromthe position shown in Fig. 15 to the position shown in
Fig. 14 so tHfsitipns elothe syckong irwezits LRevane kingllyozrr hecdtd amve svithwar d
while the |ower end of the sucking nozzle 10 1 0 continues to hold the

el ectronfc dwmizaRial Bevementhot thayackné8s tbit g toadcerdanpe ckithup t he
el ectroni c conponent_ 38. Then, the nounting head 6 is noved (leftward as
viewed in Frgtatigngf ghe pinim @%ri ve nechanismto the el ectronic-parts
nounting portion 2 along a carry_path, 1 5 en the nmounting head 6 is
noved al ong the @%?b%’é’th‘)‘ Eig. | yneh £y BRdsr ckiherdends iptatthe bel ow

SUcki ng hov PH4C 63 TRGE At P PaenErel e GuiteEaames 13- TBEL i cal |y
When e motMOPRGVHERLF Gl Earb i o Bt FEIALEr (P A TR rie dnisor 43
3 hel d by RO RICRoF SThEF el nTpo SOV RES B, “Sensor a3
and 1 ar e aPeerfRRSTRIRGS o i BRIGF R HackCar FaRC ol e iR or o, 2
r;gfreg 45 1 grRl RAVED GRIAS A BNa%E & dilnE Ho£ARt 16! 158 odectEie LI Y 45

integral with the inner cylinder 14 so that the working portion of

the sucking nozzle 10 can move and rotate together with the inner

20 cylinder 14.
One of the ten sucking nozzles 10 will be further explained.

As shown in Figs. 10 and 11, an upper end of the inner cylinder 14

contacts a large-diameter lower end 32 of an actuator piston 31.

The actuator piston 31 slidably extends into‘an actuator cylinder 33.

25 The actuator piston 31 can move axially relative to the actuator

cylinder 33. In other words, the actuator piston 31 can move




5 February 2004 -16 data representing a desired posture of an electronic
conponent held by each sucking nozzle 10. The desired postu pai; @@@04

el ectroni c conponent includes a desired tilt or inclination o? tﬁ
.electronic conponent, and a desired angle thereof. The controller 5 44
drives the notors 11 and 12 in response to output signals of the inage
sensor 42 and the height sensor 43 and output data fromthe nenory 45
-according to a programstored in a ROMwithin the CPU The programis
designed to inplenent the follow ng procedses. 1 0 The controller 44

cal cul ates the actual posture of the electronic conponent 38 held by the
sucking nozzle 10 in response to the output signal of the inage sensor 42.

EQ; ﬁ?gt Fepr LAt TR E P o8 Eaﬁi"l%@??iﬁf@é‘gféﬁ-;@ﬁ SHRET s
Eﬁcﬁi’né‘t ﬁiz?ﬂ’%’qﬁ*‘%‘ég@;?’%%‘féa%’%g?‘pgbﬁ’%?;%?rf SHEPOFe ctlindEL %&f@%
caloul at o anSRAPTEREI Rl cftafibt 198 [T SpEfle B LBRENBRIEMAL Sloki ng
nozzl e 10. AS/1ift€ermyohiptlards reladivé 1o/ e dRrOUHEId&Y hignder s%?iﬂ%i%rﬂﬁ at ed

and hence thé el ectronit conponent 38 held by the sucking nozzle™0 i1s also

rotated.5Thejispbatd amn elhe tdt@uakee h?ﬁhﬂ%r@@méﬂﬂs%eﬁ@ééﬁ%&ﬁ upperanayl ar
error thereof. Accordingly, the actual posture of the electronic conponent

38 hel d by tdfehsugktungt ireddr 83 @naoa[me.q%;@@f entof2the agteemanpistohh the
desired posture thereof. The nounting head carries electronic conponents

to the 5 Edbr By speidg 35 urgksdheoatcargtartsiston B 1 nfpwoawkirdnralatiead t hen
nounts themon a printed circuit "board placed on the Y table 7. Since

angul ar err dosthef athealdrecylinder 3Sonfdrespsirgse3doandc3®brangithd aptped
‘above, they can be accurately nounted on the printed circuit board. 5 Wen
t he nmount i ngrndeadl thecmné¢r sylindes| bt tarvhithechagerdiamei®t mwedende32 of

el ectronic-parts nmounting portion 2, the controller 44 derives the height
of the 1 ecthernetusdapariston 3Bl fetalcontacevdilticash pther.e 10 fromthe
output signal of _the height sensor 43. The controller 44 drives the notor
12 in response tMprﬂéirt&ﬁm@@tmmaﬁemgwarbbetwrélﬁ@tft@mcbd@amfrexm B88. As
the motor 12 is driven, the limting plate 36 is noved vertically. The
vertical mo gothambar withingthe acsuator sylasiegndd whidds exgendsvent the
sucki ng nozzle 10 from excessjvely pressing the el ectronic conponent 38
agai nst t he 3PPVRLEE artuator BisieR Caﬁr ifky the averldng, Hi&%éwlmmiths 15

i it posi { Mo KRS PGt WIPRD: oo ACH (e RRAFR G ohodiA 6CREAO e memor'y
cont o e B, 0r R, BV Al vant, W6 e Soping Rl R Fom 2 1 oo
1o he o X BRI ORI e o AN RS SRR
25 piston SPPERINTATIN pBvAE T 6  a whi ch an upper end of an
fnner cylinder l4vith ASRPEhet 88 Plesconnet 9, W48 - afHatA lower

end 32 of the actuator piston 31 can meet a limiting plate 36. The

20  limiting plate 36 has ten semicircular recesses 37 which

correspond to the ten sucking nozzles 10 respectively. The inner

cylinder 14 movably extends through the corresponding recess 37

in the limiting plate 36. As the working fluid is supplied to the

working chamber within the actuator cylinder 33, the actuator

25 piston 31 is moved downward until the large-diameter lower end 32

thereof meets the limiting plate 36. In other words., downward




5 February 2004 -18 piston 31. The bearing 46 allows circunferenti al
rotation of the inner cylinder 14 relative to the actuator

Therefore, when the inner cylinder 14 rotates, the bearing ﬁ%é%@gv?ﬁpg
‘rotation of the actuator piston 31 which m ght damage a 5 conbi nation of
the actuator piston 31 and an actuator cylinder 33. 5 February 2004 -19
WHAT IS CLAIMED IS: 1. An electronic-parts nounting apparatus conpri sing:
an electronic-parts feeder; 5 a nounti ng_He‘?g for Carrying electronic parts
fromthe electronic-parts feeder, the nmounting head including a plurality
of nozzles for holding the electronic parts respectively; an

el ectronic-parts nounting portion for enabling the 10 nounting head to
nmount the elmowveamct phrths actumtorrpision hid;stbppetl beahe fiatitirgt ala g
each of the nozzles; and second neans for noving each of the nozzles upward
and downwar d36.15T et dihie lihwitinig gilate 36s detextooitess ahpilower limiviptedtiom an
outer circunferential surface of each of the nozzles, and a rack neshing

wi th the pi miothe actuatet ptatoon3d- padse, ﬂmurhhmtmggﬂatat&& daterainé¢sdhien 20
claim1l1, wherein the rack includes a first rack plate, a second rack plate
sl i dably supersashmibpasition pktheavrrking portind nbihe swekingynogzlend 0.
second rack pI ate relative to the first rack plate in _a direction parallel
to the fPrstlny e gasarwherzs the fargerdiametetc lgEer §ndrr3@nt3f e apparaons as
recited in claim2, further conprising third means for urgi ng each _of the
nozzles in Piaf9Rc} 6ﬁa6he$dmnﬁaﬁtmgg phatendbz|the pBistan 3@ Eraainoindtipart s

Cor  cspond IGVERLBBAr HABPD eeery il Eheiwerkioe [ad ﬁgimﬁgf-rsi{né e 167 °°
e T ocl Ted RRechaFRIA chRer erh vwBhin heisioth 5%? ) diles avubB 5 £
The ol der - THAGE rlERF g Ltiv: [ 8T PGS, o W Pistoeyhz ctatinn el ng
movabl § 4P rl,dm%re’gb ownwar d
The limiting plate 36 can move upward and downward. In the
case where the working fluid is supplied to the working chamber
within the actuator cylinder 33 so that the large-diameter lower end
32 of the actuator piston 31 is in contact with the limiting plate 36,
15 as the limiting plate 36 moves upward and downward, the actuator
piston 31 and the inner cylinder 14 move upward and downward
while the large-diameter lower end 32 of the actuator piston 31
remains in contact with the limiting plate 36 and also the upper
end of the inner cylinder 14 (see Figs. 12 and 13). Thus, in this
20 case, the inner cylinder 14 moves upward and downward in
accordance with the movement of the limiting plate 36. The
working portion of the sucking nozzle 10 is connected to the inner
cylinder 14 so as to move upward and downward in accordance with
the movement of the inner cylinder 14. The downward movement

25 of the working portion of the sucking nozzle 10 is used in access to

an electronic componeht. 38 as follows. - After the working portion of




relative to the outer cylinder, a pinion provided on the outer cylinder,
and further conprising a rack nmeshing with 10 the pinion, r
supporting the rack slidably nn the holder. 6. An el ectron?%%ﬁﬁ?@sz&ofognti ng
"apparatus as recited in claim$S) wherein each of the nozzles includes a
coil spring 15 provided between the outer cylinder and the holder. 7. An
el ectronic-parts nounting apparatus as recited in claiml1, wherein the
"second neans includes a fluid-operated a(_:tILLfl:[ or having a piston in
engagenment with an upper end of 20 each of the nozzles. 3. An

el ectronic-parts nmounti ng apparatus as recited in claim7, further
conprising a limting plate engageable with a | ower end of the piston for
det er mi ni ng the swekingmozA6 pOsicaictiesofhd ledeqtirohtm cornponsht PBi ng for
urging the piston downward) and a second spring for urging the nozzle
upward. 9. Acardingdoi thpatasnmardt oy capeat dhesealpnpilowengndrnf the

el ectronic-parts feeder; 30 a nounting head for carrying electronic parts
fromthe el estakingcnpazleslPengeks arite pioks i ghkesdctmoliodiomgpanegttr 38i t y
of nozzles for holding the electronic parts 5 February 2004 -21

respecti vel ythem ehesvedding partisnnelithe sqqkingi nﬂzzlorlérmmfbﬁglpvvard
mounting_head to mount the electronic parts on a circuit board; S first
means fo? rotailedaolding Bic elrctronia eemponent 35 feeafégs.adluandr 18br

novi ng each of the nozzles upward and downward, the fluid-operated actuator
having a pi S0@HRNENte GlRpERBArdVeaRenpoé thenwasking drorgion wf sz z1 es; 10
alimting plate engageable with a |ower end of the pi sté)n for determ ning
a lower |imSHUCKdBEeeElsr1@HE Breerdnee WF@tT—%sepFiPH@“’Fﬁ FRgVREI&HeObi st on

o . © e g8 B, YL R LS S TS T
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el ectr o o i Shradpaet o 51 i it e o HBEkniRyhBbed on 1o
board: Ti ro PR B ISR RerBbe B e e Y b oper atea
actuat or for movigo gach ol e 102 s uoner & ARENGIE. SEIR greq

flui d-operated actu aving a pi'ston T n €ngagene _ upper
AR RS s R SR R IR S
mounted. The two rollers 40 are vertically spaced from each other
15 by a predetermined interval. An effective portion of a rotatable cam
41 is sandwiched between the rollers 40. The cam 41 is connected
to an output shaft of the motor 12 so that the cam 41 can be rotated
by the motor 12. The cém 41 is designéd so that rotation of the
cam 41 will move the intermmediate plate 39 upward and downward.
20 The limiting plate 36 moves upward and ddwnward together with
the intermediate plate 39. Thus, the limiting plate 36 is moved
upward and downward by the moter 12.
The operation of the mounting head 6 will be further
explained. The mounting head 6 is placed above the electronic-

25 parts feeder 4. In the mounting head 6, the limiting plate 36 is

moved downward by the motor 12. The working portion (the lower




5 February 2004 -22 a first spring for urging the position dowward; a
second spring for urging the nozzle upward; second neans f gﬁggﬁgd@g

hei ghts of the electronic parts held by the nozzles; and 5 r ans for
nmoving the limting plate upward and downward in response to the heights
detected by the second neans. 11. An electronic-parts nounting apparatus as
recited in 10 claim7, wherein the second neans includes a bearing for
‘rotat ably connecti ng t he pi ston and the upggr end of each of the nozzl es.
12. An el ectronic-parts nounting apparatus S recited in 15 claim1,
wherein said mounting head is shiftable in an aligned direction of said

el ectronic-parts feeder, and a table supporting a printed circuit board is

shiftabl e i npartdbnpofithe seckils hoztlee 16hisf frigwedldbaaiward 18i Scsmubing
head. 20 .AnS) AH) . A) . AH) . AOA A AQ A A AX . A(}. Ae. A A AX A) . A@ AH . AD)

. A) . AOA. A0) +€lectifiniNSca@iyoiient 38 in the corresponding cassette 9 of the
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t=tul 11" r " " #4486 35$3%e %0 %08804. &k &8z upkf a\ W] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢

a] ca] ca] cal da}n%lpgap}ﬁ]fo%@ca]'ballca;}lcaljoc'@qrcapdaqlf:aljlceqm‘;‘mg] nefzizalpcal] cal &
&&&&B' ' éK( (((=)z)))2**** 1 + +++++- . c. BO@P2T2{ vq]agb] X]]]ca]ca] ca]ca]ca]ca]c

a] ca] ca] $a] cuj @ ¢d] clgetapol] carepypant A dTem tht carapandilg aasspetd ¢ a)
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2 along a carry path.

15 When the mounting head 6 is moved along the carry path, an
image sensor or a camera 42 located below the carry path takes an
image of the electronic component 38 held by the sucking nozzle
10. As shown in Fig. 16, the image sensor 42 is clectrically
connected to a controller 44 including a CPU (central processing

20 unit). When the mounting head 6 is moved along the carry path, a
height sensor 43 located near the carry path detects the height of
the electronic component 38 held by the sucking nozzle 10. As
shown in Fig. 16, the height sensor 43 is electrically connected to
the controller 44. In addition, the motors 11 and 12 are electrically

25 connected to the controller 44. Furthermore, a memory 45 is

electrically connected to the controller 44. The memory 45 stores
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6.

data representing a desired posture of an electronic component
held by each sucking nozzle 10. The desired posture of the
electronic component includes a desired tilt or inclination of the
electronic component, and a desired angle thereof. The controller
5 44 drives the motors 11 and 12 in response to output signals of the

image sensor 42 and the height sensor 43 and output data from the
memory 45 according to a program stored in a ROM within the
CPU. The program is designed to implement the following
processes.

10 The controller 44 calculates the actual posture of the
electronic component 38 held by the sucking nozzle 10 in response
to the output signal of the image sensor 42. The controller 44
collates the calculated actual posture with the desired posture
represented by the output data from the memory 45, and thereby

15 calculates a postural error of the electronic component 38 held by
the sucking nozzle 10. ;I‘he calculated postural error includes a
calculated angular error. The controller 44 drives the motor 11 in
response to the calculated angular error of the electronic
component 38 held by the sucking nozzle 10. As the motor 11 is

20 driven, the outer cylinder 13 is rotated and hence the electronic
component 38 held by the sucking ﬁozzle 10 is also rotated. The
rotation of the clectronic component 38 corrects the angular error
thereol. Accordingly, the actual posture of the electronic
component 38 held by the sucking nozzle 10 is corrected into

25 agreement with the desired posture thereof.

The mounting head 6 carries electronic components to the
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electronic-parts mounting portion 2, and then mounts them on a
printed circuit board placed on the Y table 7. Since angular errors
of the electronic components are corrected as indicated above, they
can be accurately mounted on the printed circuit board.

When the mounting head 6 carries the electronic component
38 toward the electronic-parts mounting portion 2, the controller
44 derives the height of the electronic component 38 held by the
sucking nozzle 10 from the output signal of the height sensor 43.
The controller 44 drives the motor 12 in response to the derived
height of the electronic component 38. As the motor 12 is driven,
the limiting plate 36 is moved vertically. The vertical movement of
the limiting plate 36 is designed so as to prevent the sucking nozzle
10 from excessively pressing the electronic component 38 against
the printed circﬁit boarci during the electronic-parts mounting
process. It should be noted that the limiting plate 36 determines
the lower limit position of the working portion of the sucking nozzle
10.

The memory 45 may store data representing the height of
electronic components. The controller 44 may drive the motor 12
in response to the height data fed from the memory 45.

Second Embodiment

Fig. 17 shows a second embodiment of this invention which is
similar to the first embodiment thereof except for the following
design change. A large-diameter lower end 32 of each actuator
piston 31 is provided with a bearing 46 via which an upper end of

an inner cylinder 14 is associated or connected with the actuator
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(électronlc -parta feeder, the mounting head including a

plurality of nozzles for holding the electronic parts
respectively;
an electronic-parts mounting portion for enabling the
10 mounting head to wount the electronic parkts on a circuit
board;
first means for rotating each of the nozzles; and
second means for moving each of the nozzles upward and
downward;
15 wherein the first means includes a pinion provided on an
outer circumferential surface of each of the nozzles, and a

rack meshing with the pinion.

2. An electronic-parts mounting apparatus as recited in
20 claim 1, wherein the rack includes a first rack plate, a
second rack plate slidably superposed on the first rack
plate, and means for urging the second rack plate relative

to the first rack plate in a direction parallel to the first

rack plate.
25
3. An electronic-parts, mounting apparatus as recited in
claim 2, further comprising third means for urging each of
the nozzles in a direction of rotation of the nozzle.
30 4. An electronic-parts mounting apparatus as recited in

claim 1, wherein positions of the nozzles correspond to

integer multiples of a pitch of teeth of the rack
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respectively.

S. An electronic-parts mounting apparatus as recited in
claim 1, wherein each of the nozzles includes an outer
S c¢ylinder, a holder, means for rotatably supporting the outer
cylinder on the holder, an inner cylinder extending into the
outer cylinder and being movable upward and downward
relative to the outer cylinder, a pinion provided on the
outer cylinder, and further comprising a rack meshing with

10 the pinion, and means for supporting the rack slidably on

the holder.

6. An electronic-parts mounting apparatus as recited in
claim 5, wherein each of the nozzles includes a coil spring

15 provided between the outer cylinder and the holder.

7. An electronic-parts mounting apparatus as recited in
claim 1, wherein the second means includes a fluid-operated

actuator having a piston in engagement with an upper end of

20 each of the nozzles.

3. An electronic—pafts mounting apparatus as recited in
claim 7, further comprising a limiting plate engageable with
a lower end of the piston for determining a lower limit
25 position of the piston, a first spring for urging the piston

downward, and a second spring for urging the nczzle upward.

9. An electronic-parts mounting apparatus comprising:
an electronic-parts feeder;
30 a mounting head for carrying electronic parts from the
electronic-parts feeder, the mounting head including a

plurality of nozzles for holding the electronic parts
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respectively;

an electronic-parts mounting porticn for enabling the
mounting head to mount the electronic parts on a circuit
board;
5 first means for rotating each of the nozzles;
a fluid-operated actuator for moving each of the nozzles
upward and downward, the fluid-operated actuator having a
piston in engagement with an upper end of each of the
nozzles; . . ‘
10 a limiting plate engageable with a lower end of the
piston for determining a lower limit position of the piston;
a first spring for urging the piston downward;
a second gpring for urging the nozzle upward; and

second means for moving the limiting plate upward and

15 downward.

10. An electronic-parts mounting apparatus comprising:

an electronic-parts feeder;

a mounting head for carrying electronic parts from the
20 electronic-parts feeder, the wmounting head including a
plurality of nozzles for holding the electronic parts
respectively;
an electrenic-parts mounting portion for enabling the
mounting head to mount the electronic parts on a circuit
25 board;
first means for rotating each of the nozzles;
a fluid-operated actuator for moving each of the nozzles
upward and downward, the fluid-operated actuator having a
piston in engagement with an upper end of each of the
30 nozzles;
a limiting plate engageable with a lower end of the

piston for determining a lower limit position of the piston;
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a first spring fér-urging the position downward;
a second spring for urging the nozzle upward;
second means for detecting heights of the electronic
parts held by the nozzles; and
5 third means for moving the limiting plate upward and

downward in response to the heights detected by the second

means.

11. An electronic-parts mounting apparatus as recited in
10 claim 7, wherein the second means includes a bearing for

rotatably connecting the piston and the upper end of each of

the nozzles.

12. An electronic-parts mounting apparatus as recited in
15 claim 1, wherein said mounting head is shiftable in an
aligned direction of said electronic-parts feeder, and a
table supporting a printed circuit board is shiftable in a

direction normal to the shifting direction said mounting

head.
20




