1 ELEBTRONI'C- PART SURFACE MOUNTI NG APPARATUS BACKGROUND OF THE | NVENTI ON
"The present invention relates to an el ectronic-part surface nounting
apparatus More particularly, the invention 5 rel-ates to an

el ectronic-part surface nounting appar at us of the multi-shaft absorption
head type which successively mounts a plural nunmber of nounted parts, for
exanpl e, electronic parts, through absorption to one nounter head. A _
~conventi onal el ectroni c-part surface nmounting 10 apparat us incl udes:

a mounter head hayipgTRONTIEYPART SURFACH MOUNT NG REARATUDZZI € firnly
attached to the end thereof, the Z- shaft being vertically novable with

respect to a nounted surface and rotatable in a plane parallel to the
mount ed surface; and a table bearing a printed circuit board thereon 15

being fixed or noved i n BACGKRROUND OF THE IAMANTIONThe table is operated
such that when the nounter head is noved in the X and the Y direction, the
printed circuit bFhed prefantedinwintionhaiekatesotat an m&ﬁF¢§P$}9eﬂﬁr¥he
printed circuit board is noved in the X and the Y dlrectlon

To deal weurfegeh mowniting apPa¥akus. pMaral PAGNEEN 16F L¥ourithal Jp%Y%%tJa%

pi cked up froma plural nunber of part su (¥ means .and nounted on Eh
mountied s@eflateso Oaalﬂ)rqlrﬂ‘iébFQﬂ’r‘b atr‘bo"é"r%a $aounting, APPapatissaf rthe
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plural number of mounted parts, for example, electronlc parts,
through absorptlou to one mounter head, |

A conventional .electronic—part surface mounting

:10j 'apparatue_includes: a mounter head having.a single Z-shaft with

nan-ebsorption neezle firmlylattached to the end thereof, the Z—T

- shaft belng vertlcally' movable with respect to a mounted

surface and rotatable in a plane parallel to the mounted

surface; and a table.bearlng a printed c;rcu;t board thereon

15 being fixed'or moved iu-the X and the Y.ditection. The table is
operated such that when the mounter head is moved in the X.and
the Y directiOn,-the printed circuit board is fixed, while when

" the mounter head is fixed, tﬁe printed circuit board is moved
in the X and the Y di:ection..

20 o To deal with such a situation that a plural number of
mounted parts are picked up from a plural number of part supply
means and mounted on the mounLed surface of a prlnted circuit
board, the electronlc-parL surface-lmountlng apparatus is
designed to have an array of a plural number of mounter heads

25 arranged side by side.
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2-1n the el ectronic-part surface nounting apparatus which uses the nounter
heads arranged side by side, the machine size is inevitably increased.
Further, 'the nounter head is large as conpared with the part supply neans
whi ch may cl osely be 5 arranged side by side. Therefore, when the plural
nunber of nounter heads are arranged in a limted space, for. exanple, only
every other nounted part can be attaracted and held. In other words, it is
i npossi ble to performsinultaneous attraction by all the nounter heads.
Accordi ngly, nuch tIinneheselléctrimkerpdot st famd moynarichghabgiamrg tusewhbont ed
parts. Further, the distance betvween two adjacent nounter heads of the
array of t hses ttbadmoantargbdadsderbangedesédeebyssitie, cobermgehdheosize
canera. Therefore, a canera for. recognizing the position of the nounted
part nust B& Goeyiteblyaéhcoraskd . nmBuntberpathe meuntegrt hehddis SUMBRYAOF
THE 1 NVENTI ON Accordi ngly, an object of the present invention is to provide
an el ect r ofPEPREEd sWitAcdhmubarhg SRk At ar@am cw high vl cdRE64d) ybe
“attract and hol d nDuntedlfarts fron18art sup nmeans. Anot her object

of -thé pre8&kENgRdefidsh 8% fidr ovf %r§ﬁ°€FeCWP8H|GHﬁﬂH Uik ERRE R f ng
R ot DRSS FR, dr  PERPRA® ot Y Bkl
only every other mouhted part can be attaracted and held. 1In
other words, it is 1mp0551ble to perform simulianeous
attractlon by all the mounter heads. Accordingly, much ﬁime ié
10 taken for attractlng_and holdlng the moUnted.parts. Further,
~ the distance between.two ad jacent mpunté; heads of the array of
those heads arrangéd side'by'side exéeeds the coverage of.dné‘
camera. Therefore, a camera for recognizing the position pf
the mouﬁtéa'part must_bé used fbr each of the mounted_parts

15 attached.

SUMMARY OF THE INVENTION

Accordingly, an obiject of the present invention is to
provide an electronicépart surface mounting épparatus which can
simultaneously attract and hold mounted parté frdm part supply

20 means.
'Anothér-objeéﬁ of thé present invention is to provide
an electronic-pért surface.moﬁnting;apparatus which enables a
single caﬁerq to recognize the positions of all the mounted

‘parts held in ah_absorptive fashion.
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3 To achi eve the above object, there is provided an electronlc part ‘surface
mount i ng apparatus conprising: an S-Z shaft vertically novable with respect
to tHe nounted surface of a printed circuit board and rotatable in a plane
parallel to 5 - the nmounted surface; an arm menmber revol ving around the
S-Z shaft; a plural number of Z-shafts, supported by the arm nenber, being
vertlcally novabl'e wth respect to the nounted surface; cam neans revoIV|ng
around the Z-shafts to cause the Z-shafts to individually nove in a

reci procati ng nmanner;Tandchleve athe aabose/ nobjechg rawrs oper anrrmgldse.d:han :
that at a position where the Z-shafts cone nearest to.the nounted surface,
the attracti colewurdn i pasnssuef acs geounei npurpparatus ¢eORrisingei 2or 6- By
t he absorption nozzle attached to the | ower end of the Z-shaft, and nounts
t he nount ed matﬁbrvetrrteqaddm sgvable withfgeeperh Métlt%mn}@d enrdmcenet
present invention, | ural nunber of Z-shafts are assenbled into one

mount er head.2 Tﬂ’n‘é’s’ét shbFEeihr BORKR| §Péumt§‘t&ﬂl\?er+'bya F2ranPasahiel ween

this, "one supporting nepber i s used for ortin Z-shafts, so 20
that the® spadd'erqrrted hEuadpseentnz- %%f g’“ QVPSvH&BSd armndihe, Srhe |

xﬁﬁm%QWMﬁfe@%ﬁﬁm%ﬁﬁwwmm
SUPPIY TR0 | AR LB P b8l b TSR e, P B THBLR
surface; cam means revolving arqpnd.the'zfshafts to cause the
z-shafts to individually move in a reciprocating'manﬁer; and
10 attraction/mounting_means operating such that at a pbsitiqn
where the' Z-shafts comg nearest to thé méunted surface, the
éttréction/mounting means releases the mounﬁed part frﬁm its.
seizure by the absorption noZzle'attééhed to the'lower end of
the Z—shaét, and mounts the_ mounted part on the ‘mounted
15 surface. |
In the.const;uction of the bresént inveﬁtion, a plural
number of Z—Shafts are assembled into one mounter head. These
Z-shafts are individually driven by one cam means. With,this;
one supporting member is used for supporting the zfshafts, S0
20 that the space'beﬁween the_adjacent 2-shafts may bé_reduced;
- Therefore, the Z-shafts_hay’be arraye&_in harmony with the par£_
supply means closely-arrayed around the S-Z shaft. |
In a casé whgré a_plurél number of pa:t supply means
are arfayed at gi§en spatial'intervais, and a plural number of
25 Z-shafts are also arrayed at the same séatial intervals.as of

the array of the. part supply means, mounted parts can
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the array of the part supply nmeans, nounted parts .can 4 simultaneously
be picked up. In a nounting node of the machine, the S-Z shaft is noved to
and fromthe nounted surface, only the Z-shaft corresponding to a
predeterm ned position on the nmounted surface is vertically noved with
respect to the nmounted 5 surface by the cam neans. At a position where
It approaches to the nounted surface, a vacuum of the attraction/nounting.
means is renoved; and the nounted part is nmounted on that position on the

nmount ed surf@ﬁnﬂtér{&wwlt&dp%k@w tphodnda ndlA dFRIAS HrOhermd ERine,
DRAW NGS 10 ‘Fig. 1is a Longltudlnal sectional view show ng an

enbodi ment oftian ®lEcéiont Ci Pakbvad! £aCandD iton O Hep ped i tisd a6 pL8c8y bAly
the present -invention, Fig. 2 is a front view, partly in cross section, -

showi ng t he mhe1zxghaﬁﬁ toeres pond dng ctpant predeaeaminisd ipwsilthion on the
apparatus, Fig. 3 is a side view showng the electronic-part surface
nount i ng apparatnissd Bugfate ssaventioaiizyeumsémvwr@ triess peladr tticohe- pannted
surface nounting apparatus, 20 Fig. 5is a plan view taken on
line V -5V i sufgcel byslibe samameansandsndnpositing whenefit, appgoasehes o
pl an vi ew showi ng ‘an arm nenber, and a relatlonshlg between the first shaft
for Connectllﬁ?e;m@unted surface, a vacuum of the a tractlon/mountlng means
is removed, and_the mounted part is mounted on that position on

the mounted surface of the printed circuit'board{

BRIEF DESCRIPTION bF THE DRAWINGS
10 _ Fig. 1 ls a Longltudlnal sectlonal view show1ng an
| :embodlment of an electronlc part surface mounting apparatus
- according to_the_present 1nvent10n,
Fig. .2- is 'a front view, partly .in cross eection,"
showing the main part of tﬁe'eiect£Onic-part surface mounting
15 apparatus, |
| Fig. 3 is la side view showing the electronic-part
surface mounting apparatus;
| Fig. 4 is a bottom view showing the electronic-part
;surface'mounting'apparatus,
20. Fig. 5 is a plan view-taken on line \' -eV.in Fig. 1,
showing an arrengement of the Z-shafts, |
Fig. 6 is a plan view’ showing an arm member,.and_a
relatlonshlp between ‘the flrst shaft for connecting the

absorptlon nOZzle.of the Z—shaft,“aﬂd'the péth,
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absorption nozzle of the z-shaft, and the path, 5 Fig. 71is an _
expl anat ory . di agram showi ng the rel ati onship between the second shaft of
thé Z-shaft and the path, Fig. 8 is a cross sectional view show ng the

structure 5 . {for nounting an absorption nozzle, Fig. 9 is atimng chart
showi ng the nounting work by a nounter head, Fig. 10 is a partly devel oped
view of a cam. Fig. Il (A) is a front view showing a nodification of 10

t he absorption.nozzle, and Fig. 11(B). is-a cross- sectional view of the
absorption nozzle ofF¥gg. 11(As DHETA EEPLBESCRIRTI @ (FramE shbghigONthe
Preferred enbodi nents of the present invention will be 15 described with
r ef er ence t orehat tersmppnbe byeen athagsechings shiafito &f colopefasbafvt and the
illustrate an el ectronic-part surface nounting apparatus according to one
enbodi ment d#atle present invention. The el ectronic-part surface nounting
apparatus conprises .an S-Z shaft 1,7 an arm nenber 2, a plural 20 nunber
of Z-shafts 3, cam rféhs % 1s@d CAOSEaSECHHORSINMLRY BRI NG thee SErNCHEFSer
2 revolves afound the S-Z shaft 1. The Z-shafts 3, supported by the arm
nmenber 2, 'ar’é"%é?‘?‘?’bfa’rﬁ‘i/ %\/%B"r%r%’c?lnr%gﬁé@?'to t he nounted surface 23. -

The Canlnﬁahs Eig. 9 is_a;timing chart showinglthe mbunting WOrk'by
| é'mounter'head,”,- | :
. fig. 10 ié_a partly déveloped view of a cam,
Fig,_il(A)'is'a front view sﬁdwing a modification of
10 the'absdrptioﬁ nozzle, and |
| Fig.]ll(B) is é cross'éectional_viéw'of the absofption |

.nozile of_Fig.:il(A).

- DETAILED DESCRIPTION OF'THﬁ INVENTION

'Pfeferred eﬁbodiments of the present invention will.be

15.  described with réferenbe to the accompanying dréwings.
| Figs. 1to 8_dooperate'to illustrate an electronic-part
Surféce mounting_appératﬁs according toIOhe embodiment of the
present invention. The electronic—bart surface mounting
- apparatus comprises an.S—Z shaft 1, an arm member 2, a plural
20 = number of Z—shafts_3, cam méahs.4, and attraction/mounting
: means 5. Tﬁe arm mémbér.2 revolves around the S-2Z shaft 1. The.
Z-sﬁaft_s 3, supported by the arm mémbef 2; are ve;:tically
movable with réspect'to the mounted surface 23. The cam means
4 revolves é?dﬁnd the Z-shafts 3 to cause the Z-shafts 3 to

25 Vertically"mOVe with respect to the_moﬁnted surface 23. The
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4 revolves around the Z-shafts 3 to cause the Z-shafts 3 to 25 vertically
move Wi th respect to the mounted surface 23. The 6 attraction/ nounting
nmeans 5 are nmounted on the |lower ends (as viewed in the draw ngs) of the
S-Z shaft 1.and the Z-shafts: 3, respectively. The S-Z shaft 1, supported by
an apparatus frame 34, is 5 vertically novable with respect to the
mount ed surface 23 of a printed circuit board 24, and rotatable in a. plane
parallel to the mounted surface 23. The S-Z shaft 1 is rotatably’ supported

by a hol der. é@tr‘s%ltsﬂlx%hn%@ gsnéumorst ea%ebynoqugfédﬂeoé%rpé 1de | géfy

frame 34, for exanple, In a state that it 1s 10 sl 1 dabl e perpen

(vertical toy}ageAPYA! eﬁesaﬁ@gﬁ g83) of TEReOY2R shaF Ol 1 LA tRE - @Wy@ﬂ@ni
in the vertical direction and th e quantity of the angul ar. novenent of t he’

hol der 36 argegﬁggngghy controlled by a linear ball bearing 37, which is
directly controlled by a controller (not shown) of the 15  apparatus per
se. The S-Z shaft 1 chetsipsshafea pahlppordal by bor apgairhensi Bramef Béstis
path 44 connected to a first pressure source 20, a second path 45 connected
to-a sesond peesivadlyomovablé, wanH amespecd pat bhdOmountedtedrface 2hiofl a
pressure source 39. Three seals 38 are inserted between the holder 36 20
and the S-Z panted, cienébybbardi 84, t andergtatablspines mlamgwrahleheto
axial direction. The ends of the three paths 44, 45 and 40 are |ocated in
and opened |ﬁhg mﬁgg§e§p§g§§ac¢hg3 The S- Z shaft 1 is rotatably supported

by a holder 36. The holder 36 is supported by a guide 35 of
‘the apparatus frame 34 for example, in a state that it is
10 ' slidable perpendicularly (vertical to the mounted surface 23)
The quantity of the linea; movement in the vertical direction'
- and thetquantity'of the angular movement of the holder 36 are'
accdrately controlled by a linear ball bearing 37, which is'
-directlyd'controlled by a controller  (not ahown) of the
15 apparatus per se. The S-Z shaft 1 contains three paths axiaily
formed therein; a first path 44'connected to a first ptessure
source 20, a second path 45 connected to a second pressure
source 21, and a thlrd path 40 connected to a third pressure
source 39. Three seals 38 are lnserted between the holder 36
20 and .the -§-2 shaft-'l thereby forming three sealed.-spaces
'arranged in the ax1al direction. The ends of the three paths
44 45 and 40 are 1ocated in and opened into those spaces The
‘first to third paths 44, 45 and 40 are respectlvely connected
to the first to third pressure sources 20;'21 and 39, through-
25 ports_46,'37 and 48. The arm member 2lmounted on the lower end

of the'Séz shaft 1 is'turned by_a motor 50 so that the S-2

e
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first to third paths 44, 45 and 40 are respectively connected to the first
to third pressure sources 20, 21 and 39, ‘through 25 . ports 46, 37 and 48.
Thé arm nenber 2 nounted on the |ower end of the S-Z shaft 1 is turned by a
notor 50.so that the S-Z 7 shaft 1 is turned by 180. Atimng pulley 49
on which the timng belt 51 is put, is nounted on the arm menber 2. The arm
menber 2 is coupled with the notor 50 by neans- of the timng belt 51. The
original position of the armnenber 2 is detected 5 . by the conbination

of a well krngygrorigigaleieidd 9P $8080T A% aRth@ Qﬁl%? 9 UAAELPSh khe
the armnenber 2 fastened to the S-Z shaft 1, the plural nunber of Z-shafts

3 are di sposgithiri@wul t s $sZpalkagf i 5 ImbiAnBeat 6h Lhdd ri heewbeshaf t S TheCabm
reci procate in the 10 vertlcal direction parallel with the S-Z shaft- 1.
In this casemembier S2 pbsscdbhpléd withl theemotiox [0 oy meanst efl phet $iAdng
such as electronic parts, froma plural nunber of part supply neans 26 by
absorptive aedktadl .orthd milgisadniposiindnn, afwtheeasmomembexhaf i s3datecuedd,
each set consisting of three shafts. These 15 shafts are arrayed along
| i nes aaraHhm'thﬁ(ﬁﬂﬂbkﬂ&ﬁionfvﬁbatW6lﬂikegwofOrhglnaihpb53t3oarsensor 52

I ndependently driven in the strokes determ ned by the camneans 4. This is

adequat e t o ansk ahidpregeay miake Y3 - Attracti on/ nounting means 5 are
nmount'ed on the | ower_ 20 ends of the S-Z shaft 1 and the Z-shafts
3.  The In the arm member 2 fastened to the 5-2 shaft 1, the

"plural number of zZ- shafts 3 are dlsposed around the S-2 shaft

1 in a state that the Z-shafts 3 can rec1procate in the

10 vertical direction parallel with the_S-Z shaft 1.'in this case,

it is péSsible to simultaheously pick hp mounted_éarts 25, such

as electronic parts, from a plural nhmber of part supply méans'

26 by absorptite attraétion} In thié embddiment, two sets'bf Z-

shaft 3-ate'used, each.set COhsisting of three shafts{ ~These

15 shafts are artaYed along lines paréllel to each othét. The two

lines of the Z-shafts 3 are indépendently driven in the strokes

determined'by the'cam.means 4. This is adequate to the high
speed mountihg.

Atttaction/mounting means 5 are mounted on the lower

20 ends of the 8-2 shaft 1 and the Z-shafts 3. Thé

Attraction/mounting weané 5 of each of the Z-shafts 3 includes

an abébrption.nozzle'é attached to the end of the Z-shaft 3,

the first and the second pressure source 20 and 21 selectively

'doupled with the Z-shaft 3, and a select means 8 for seleéting

‘25 the connection of the absorption‘nozile 6 to the pressure
sources 20 and 21 through the movement of the Z-shaft 3. The
- 7 eet Has Been Re laced
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attraction/ nounting neans 5 of each of the Z-shafts 3 includes an :
absorption nozzle 6 attached to the end of the Z-shaft 3, the first and the
setond pressure source 20 and 21 selectively coupled with the Z-shaft 3,
and a select neans 8 for selecting 25 = the connection of the absorption
nozzle 6 to the pressure sources 20 and 21 through the novenent of the
Z-shaft 3. The 8 first pressure source 20, which is connected to the
nozzle when the Z-shaft 3 ascends, generates a negative pressure when the
Z-shaft 3 i s jusad prdenrd sehigeePR09Nwhogk! £s Tcdindet 8@ Sts it nbalge Wwhen
used, the pressure source 20 is placed in an off State 5 (its fluid
circuit is amserhshalfte »etsdshdy esgenersoes ce& Rdgavhbvehpressapseahed the
the nozzle when the Z-shaft 3 descends, is switched in its operation node,
in the orderz-efhaf neyydis weeplr.e Whene anbdbsoaptdonh modelearidtae pesdeseeibed
pressure node. The attraction/mounting neans 5 of the S-Z shaft 1 includes
the 10 = abdatmy ds need,etheaprestedet sovhee| dleis gqnidhaxd tilve a8 pffhatate,
and the third pressure source 39, connected to the absorption nozzle 7, :
whi ch is opdridis £lividmisiuithd shagkrsad) prEegusecapdeprefsusef saugee( 2he
fluid circuit is closed), and the positive pressure node. The height of the

absor pti on ¥hichds |canneahrf ti HIR AT bR Weer| Bhe Fsskahtr &l fRECB)IEMe

S-Z shaft 1., This, i ade for providinhg an easy, cl ose contact and to
i ni i e an SEMREETRES 1 rdth (RPN OMARAT het ok
parts by ab%&@§§&¥é mode, an off mode, and a positive pressure mode. The

attraction/mountiﬁg means 5 of the S-3% shaft 1 includes the
10 | ébsorption nozzle 7 attached to the lower end of the S-2 shaft
1, and the third _pressuré: source 33, cénnected to the
absorption nozzlé 7; Whiéh is operable in any of the_negative..
pressure mode, the off mode {the fluid circuit is closed),'and
‘the bositive pressure mode. The. height of the 'abSorption'
15 nozzies 6 and'the.absorption nozzle 7 is controlled by the S~2
shaft 1. This is made for providiﬂg an easy clése contact and
to minimize an impaét on the mounted part when the nozzles
attract the mounted parts by absorption.
Each of the absorption nozzles 6 and 7 is removably
.20 inserted into a noéZle holder_27 of the corfesponding.shaft}
viz., one of'the z-shafts 3 and the S-2Z shaft 1, as best
illustrated in Fig. 8; The absorption nozzle 6 (7) is élamped_
to the nozzle holder 27 in a manner that a tapered shahk 28 of
‘the nozzle is fif into a taperéd hole 29 of the nozzle holder,
25 and is firmly:attached thereto so as ﬁot to be siipped off by

means of stopper means radially. inserted. The stopper means

-8 - ' .. ' This Sheet Has Been Reillalced
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Each of the absorption nozzles 6 and 7 is renovably 20 inserted into a
nozzl e hol der 27 of the corresponding shaft, viz., one of the Z-shafts 3
and the S-Z shaft 1, as best illustrated in Fig. 8. The absorption nozzle 6
(7) is clanped to the nozzle holder 27 in a manner that a tapered shank 28
of the nozzle is fit into a tapered hol'e 29 of the nozzle hol der, 25 and
is firmy attached thereto so as not to be slipped off by means of st opper
means radially inserted. The stopper neans 9 includes a V-shaped groove
30 circunf erigpilhdldsy & Wr-Bhpel tdtdvanel® e Shaif @8e0f 1 4 Dy noozhed6{7) tha
clanp shaft 32, and a.plate sprlng 33 for constantly pressing the clanp
shaft 32 i nwpéredTm;amanm séafthé2nbasle 63ll),3h ajldrie dhigpft h@2poéndoab
be fit into-the V-shaped groove 30, and is supported by the nozzl e hol der
27. The cl aglathkafs$pB2nghds Sopocdesitasthpypressing hehei cdamporshaft 32

perpendlcular to the direction of the novenment of the tapered shank 28. The

pl at e spri.nd.n3@rds fabeenddmposhaftod? cnasur fecel &l @ite theztlip hbedenf2Toby
means of screws, with 10 its free end being pressed agai nst the clanp
shaft 3. Wheh fiti siste uther ¥-shapedt. marcmrﬁarb& sAndk 128 safppartethshy pthen
nozzle 6 (7) is inserted into the tapered hole 29 of the nozzle hol der 27,
the taper ed nsizdie 2@lagred 7t hePe £ 13MR tHhha fthe L Itams shepersedoisvapvabbel e
resisting the spring force by the plate 15 S 33,. and stops when t he
bal | 31 of tlﬁ’etg?a%rgﬁ‘é%fm&e?%e% CREREHEC \E *E%é‘d&c? ghetpgvement

absorptlon n%;% e taée%ed shank 28. The plate spring 33 is fastened to the

outer surface of the nozzle'holder 27 by means of screws, with :
100 its free end Being pressed against the clamp shaft 32. With
~this structure, wﬁen_the tapered ehank 28 of the absorption
nozzle 6 (7) is ihSerted into the tapered hole 29 of the nozzle
ﬁolder 27, - the tapered shank 28 moves thereln, pushes the clamp
shaft 32 outward while reSLStlng the sprlng force by the plate .
15 spring 33, and stops when the-ball 31 of the clamp shaft 32 is
set in the V—shaped_groove 30. The absorption nozzle 6 (7) is
readily'removed if it is pulled by such a force ae to be able
to push the ball'3l of the clamp shaft 32 out of the V-shaped
groove 36. | | |
20 : The cam means 4.includes a cylindrical cam 10 rotating
| around. the S-2 shaft ll? a cam roller 11 rolllng on the
‘cylindrical 'cam. 10, and a roller support block 12 for
.transmitting a dieplacemeht of the cam roller 11 to the Z-shaft
-3. As'shOWn'in Fig. 10,,only one incurved part 43Ifor providing
25 . a displacement is formed in the cyllndrlcal cam 10. Only'the

Z-shaft 3, whlch is coupled with the cam roller ll placed in

This Sheet Has Been Rep
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readily renmoved if it is pulled by such a force as to be able to push the
ball 31 of the clanp shaft 32 out of the V-shaped groove 30. 20 -

Thée cam neans 4 includes a cylindrical cam'10 rotating around the S-Z shaft
1, a camroller- 11 rolling on the cylindrical cam 10, and a roller support
bl ock 12 . for transmtting a displacenent of the camroller 11 to the _
Z-shaft 3. As.shown in Fig. 10, only one incurved part 43 for providing 25
a displacenent. is formed in the cylindrical cam 10. - Only the Z-shaft 3,

whi ch is couphediwnchiviele paad r4d ) eis lhagbaced déscend Otbhigrd Neney ebuyiridd
43, is made to descend toward the nounted surface 23 or the part supply
means such asuafédape2’ emrlethe Theertguaniply nefarndesubils @saceitmipe dfeddr. The
Z-shaft 3, caused by the incurved part 43, suffices for adjusting the
absorpti on nguahtity of6the dliesplacemenit tdfe tsolpshaht ndzzteusedf biyheh® Z
shaft 1. The cylindrical cam 10, fastened to a timng pulley 13, revolves
freely arountincweved paretbdd, BuffHecas Moy asliushing the adsapd ors mozaleed
by the arm nenber. 2, which supports the Z-shaft 3, with a bearing 14

i nt er vehi ng ¢ he? cbeewkeyel\pfhthe abserpsignr neeade, 7whén thiee Srét ghiadk df- a
motor 42 is transmtted to the tining pulley 13 by way of the timng belt,
the cylindriEh® CHHiMIGiAak eSafo V@rt i3I 18NV E%aNnd ATRRY PERIRY atlSry.
The ori gi nal [tion_of the cylindrjcal cam10 is cted b '

0S I det t he
combi nati on BYVGIVER | GTRalY pperpdntaenash Bgmber 2. The Eimihg pulley 13
| is rotatably supported by the arm member 2, which supports the

Z-shaft 3, with a bearing 14 interveniné therebetween; With

10 this strﬁctuﬁé, whén the rotation of a hotor 42 is transmitted
‘to the timing'puney 13 by way of the timing belt, the
cylindricai cam io'rotates toivertidaliy mo#e any Z-shaft 3'
sepaiétely. The original positioh.of:the cylindricél cam 10 is
“detected 5& the'combination of an-original'pbsitién sehsor.54

15 | and a detecting plate 55. | | |

The Z-shaft 3 includes a first shaft 15 with the

absorption nozzle 6 attached to the lower end thereof, and a
second shaft 16'disposed in parallel with the first shaft-ls.

" The first and the second shaft 15 and 16 are both supported by.

20 the éfm member 2 in a state that these shafts afe slidable in
- the direction vertical to the mounted surface 23 of the pfinted
circuit béérd 24 (not shqwn). Although not shown, if the shafts
15 and 16 are guided by 'ball bush means or the like as the .
suppofting method, the rigidity tﬁéréof and the position

25 accuracy are improved. A fesilient ‘means 17, such as a -

compressed coiled spring or a gas spring, is inserted between
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15 and a detecting plate 55. The Z-shaft 3 includes a first shaft 15
with the absorption nozzle 6 attached to the |ower end thereof, and a
second shaft 16 disposed in parallel with the first shaft 15. The first and
t he second shaft 15 and 16 are both supported by 20 the armnenber 2 in
a state that these shafts are slidable in the direction vertical to the
mount ed surface 23 of the printed circuit board 24 (not shown). Although
not shown, if the shafts 15 and 16 are guided by ball bush means or the

like as theguppget h2H nERbORCs afd'nd Il Knadion80bnanBlrLlE cR@SkEh 0N

25 accuracy are resilient nmean

compr essed gained. 5B eaeoge oﬁassﬁsftnggeléohaésﬁwg beg ngntheséh@'naf‘@s

arm nenber e first shaft 15 and tween the arm ne

second shaf f 516ndCABS RNk Ad.0iANG 10165 Hrahiafilfe trraintdd migynparssed fouid N

pressure .actuator may be used for the sane purpose, as a matter of course.

Al ternativekye EAfeZpubposeshaé t6 md tifer e@Ngbarisky pAsbednapibyle,rerelzent
means such as a-coiled spring, while only the corresponding Z shaft may be

pushed sdownshy f& sc3mafreatensthtglyt pasKedhapt bg aonss 51iegt ofedhs $ucktasand
t he second shafts 15 and 16 vertically reciplocates along the cam surface
of the cyli adrioddledc asprlifig ,1Gvhile zonly nthaecdrresppodingr tZi cdiafito nde be
nount ed surface 23. As shown in Fig. 5 or 6,. anong the first shafts 15 to
whi ch t he apsshpdldnwnobyl@scemam@a@§ta&m@@, the de-shafh Iirdnsisging of

arrayed along a line and other three first shafts are arrayed -
- the first and the second shafts 15 and "16 vertlcally

reciplocates along the cam surface of the cylindrical cam 10,
10 | viz., in the direction vertical to the mounted surface 23. As
shown in Fig. '5 or 6, among the . first.shafts-ls to which the
-absorptlon. nozzles 6 are attached three first shafts aré'._
arrayed along a line and other three flrst shafts are arrayed
along a llne parallel.to the former line, the two lines being
15 symmetrical with respect to the'S-Z'shaft 1. The secoad shafts
16 are positioﬂed and the roller support blocks 12 are shaped
so that thdse are placed on the circumference within the
cylindricai cam 10. |
In each Z-shaft 3,'air paths 18 and 19 selectitely
20  communicating with.the firSt and the second pressure source 20
and 21 are formed, aad the select means 8 is provided. The
select'means 8 is operated by the vertical movement oftthe Z-
shaft.3. “When the.absorption nozzle 6 of the Z—shaft_3 is
.'used; the epening: ends of. the air. paths 18 aﬁd 19 are .
25 selectively positioned in a ring-like groove 9a, which

communicates with the first pressure source 20 operating always
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along a line parallel to the forner line, the two |ines being 15
symmetrical with respect to the S-Z shaft 1. The second shafts 16 are
positioned and the roller support blocks 12 are shaped so that those are
placed -on the circunference within the cylindrical cam 10. In each Z-shaft
3, air paths 18 and 19 selectively 20 " .comunicating with the .first and

t he second pressure source 20 and 21 are forned, and the select nmeans 8 is
provi ded. The select neans 8 is operated by the vertical nmovenent of the Z-

shaft -3.  Wign g hRRRSYPIH A% 1% Inbde Ofarddes 4 1iRei §r&6€4, 9b} h@hich

opening ends  of "the air paths 18 and 19 are 2 sel ectively
posi tioned cdommuhidatie Wikt EHOO¥EcoNd, prebsalteC @Bl a ESopetdtifg in
first pressure source 20 operating always . 12 in a negatjve pressure-

nmode, and aanhiyn@f ikep@sionwe Presdiutd modeynanabEs widde t kendexondgative
pressure source 21 operating in any of a positive pressure node, an off
mpde, and apmregstuiree modessure node. 5 - In this enbodinent, the
air. paths 18 and 19 comrunicating with the absorption nozzle 6 are
formedsin the first Iand this seewpodihefit, 15thed B6ir Theakhs pdBh ®wds 19
connected to the first pressure source 20 (i.e., a negative pressure
source), whcommupdcatdndamidys the taesorphionenggzle gr@§§Ur sk in the
air path 19 is connected to the second pressure source 21, the ogeratron'
mode of whi ERTFdky anpd skhecregrond shaft 15 and 16. The air path 18 is

~connected to.the.first pfessure source 20 (i.e., a. negative
pressufe séurbé), .which opefates always in the negative
1d pressure mode;_ The air'path 19 is_bonﬁected to. the ‘second
preséure source 21, the'operation mode of which may be switched
.from the.posifivé modé to the hegativé mode and vice versa. The.
opening ends of the air paths_IB.and 19'ére'positioned so that
when the air_path 18 of the first shaft 15 is connected to the
15 first'pressuré source 20, the air path 19 of the second shaft
16 is disédﬁnected from the secbnd pregsurg source 21, and when
the air path 19 of the second'sﬁaft 16 is connected to the
-second pressure source 21, thé air path 18 of the first shaft
15 is disconnected from the first pressure source 20. The air
20 -path-18 and the air path 19 are interéénnected af the first
ends thereof by an interconnection path 22. With this
construction,  when the Zeshaff 3.appr0aches to the mounted
surface 23 or the'part'supply means 26, viz., the Z-shaft 3
descends to mount a mounﬁed part or to attfact a mounted part
25 by absorption} thelair_ﬁath 18 is-disébnnected from the first

pressure source_ZO,_énd only the air path 19 is connected "t
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fromthe positive node to the negative node and vice versa. The opening.
ends of the air paths 18 and 19 are positioned so that when the air path 18
ofthe first shaft 15 is connected to the 15 first pressure source 20,
the air path 19 of the second shaft .16 is disconnected fromthe second
pressure source 21, and when the air path 19 of the second shaft 16 is
connected to.the second pressure source 21, the air path 18 of the first
shaft 15 is disconnected fromthe first pressure source 20. The air 20

path 18 andthle gbtoR@t hrEssAlre | Bbareenneet ehdotditndiy st RASwbRRr epbyr by
an i nterconnection path 22. Wth this construction, when the Z-shaft 3

approaches meuhfengoWH %&Hé@ﬁﬁ; 28h&r mo@ tRa tp aSJ.HiOpiZS( taANDe?pevfdrmed he
Z-shaft 3 descends to nount a nounted part or. to attract a nounted part 25

by absor pti @hent 13t rtipat Bet8nds phesmnimecsedréeomit hies f switchedsdd ethe
source 20, and only the air -path 19 is connected 13 the second pressure
source 21. Aegatdwvagpyessheewsokrter oxodthiel @@samumewpnﬂssurersouummled
part 25 can be performed when only the second pressure source 21 is

swi tched to the neg@hevaiprepstiusel8oandel drardecqurecied po cslvarei souraed 5
The air paths 18 and 19 are connected to the first and the second pressure
source 20 abbe2gebpninpsesshnecsPuncpails ang éddbw5lnMﬂngoqnﬁﬁiancng#hshe
S-Z shaft 1 and the arm nenber 2, as shown in Fi 6 and 7. As shown in
Fig. 6, a téfalans %$x vhish $9fs sthooughy dbeof T%eshaufgt shndsths arm

- member 2, as shown in Figs. 6 and 7. As shown in Fig. 6, a
total of six first shafts 15, three of the first shafts 15

10 located on the.right side.and_another'three of the first shafts
15 on the left.side,'are_interconnected,by the first_path 44,

and connected to the first pressure source 20 through the port‘

46 of the holder 36. As shown in Fig. 7, a total of six second_
shafts 16, three of the second shafts 16 located on the rlght

15 side and another three of the second shafts 16 on the left
sxde, are lnterconnected by the second path 45, and connected
to the first second pressure source 21 through the port 47 of
. the holder 36. A third path 40, which is opened, not plugged,
'is'axially formed in_the S-Z shaft 1. The third path'40 is
20 connected'through the port 48 to the_third pressure source 39,
and commuhicates with the nozzle holder 27, which supports thei
absorption nozzle 7 at the lower end of the S-7 shaft 1. With

this construction,'the abSorption nozzle 7 attracts or mounts
a mounted part 25 by switching the operatioh mode of the third

25 pressure source ‘39 to the negatiue' pressure mode or the

Sheet Has Been Replaced

r ||II|IH|II|H|\||I||I||




10 | ocated on the right side and another three of the first shafts 15 on
the left side, are interconnected by the first path 44, and connected to
the first pressure source 20 through the port 46 of the holder 36.. As shown
in Fig.. 7, atotal of six second shafts 16, three of the second shafts 16
| ocated on the right 15 side and another- three of the second shafts 16 on
the left side, are interconnected by the second path 45, and connected to
the first second pressure source 21 through the port 47 of the hol der 36. A -

third path 40, whivd dreRBRehodt! THII8G ipTedsidld X IVTES 1 st Q§w§y§
shaft 1. The third path 40 s 20 connected through the port 48 to

third pressynf: SQHrafe 3% AsHS QMBI €Rd esb¥bi P i b ROZELE h0h99ﬁ027uséﬂ| ch
supports the. absorption nozzle 7 at the |ower end of the S-Z shaft 1. Wth -

this construction, tine agsecpronichpazte shrfiddeChount i AGUNiparaDuet €lus
part 25 by- smntchlng the operation node of the third 25 pressure -source
39 to the negﬁismctmcewmumdeo@ratmactlﬁé Pod iniduret e $s moantedepaFhe
third pressure source 39 is.always put in the off node when the absorption
nozzl e & i s ssath weechn Bledmaiiorpaetpain tshe f Sokl owimg i wgyappar at us t hus
constructed operates for attracting and nounting a nounted part 5 such as
an electronic part in the followng ways. [Attraction/mounting work by the
Z-shafts] A sinultaneous attraction work, a single attraction mork and-a
mount i ng mr[mmww/anqmmfannq)fwwk( lzcstﬁsﬁt%-%haftS]

A s1multaneous attractlon work, a single attractlon

work, and a mounting work_by using a total of six Z-shafts 3

will be described. In this case, the absorption nozzle 7 of the

10 S-~2 shaft is removed so as to interrupt thosg attraction and

mdunting work. The fhird pressure source 39 is always lefﬁ off.

[Simultanéoﬁs Attracﬁion_Work]
rhe simultaneoué_aftraction work, as shown in Fig. 9;
for example, is carried out two timesj in the first work;-the
15 _ three Z-shafts 3 attract three mounted parts 25 by absorption,
and in thé.second work the remaining three g-shafts attract
three mounted parts 25. Tﬁis will bé descfibed in detail. _The
three_Z—Shafts 3'£éngentially arrayed are moved to the part
pick-up positions of the part.supply means 26, such as tape
20 féeders, arranged in three lines, by the rotation of the érm-
member 2. At this timé, the first preésure source 20 is put in
the - negative _presSure ‘mode, and the absorption' ﬁozzles 6
.cémmunicated with the air path'18.aré pﬁt in an éttraétiqﬁ mode

only when the Z-shafts are lifted. At this time, the second

i liu
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wi ||l be described. In this case, the absorption nozzle 7 of the 10 S-Z
shaft is renoved so as to interrupt those attraction and nounting work. The
third pressure source 39 is always left off. [Sinultaneous Attraction WrKk]
The simultaneous attraction work, as shown i-n Fig. 9, for exanple, is
carried out. two tines; in the flrst work, the 15 three Z-shafts 3 attract
three nmounted parts 25 by absor pti on, and in the second work the remai ni ng
three Z-shafts attract three nounted parts 25. This will be described in

detail. ThepiBssfrd- Ttafrice 321 angenti ahh Y oBEr MLk . arnca@mﬂlng@y; heneardix
pi ck-up p05|t|ons of the part supply nmeans 26, such as tape f eeders,

arranged i nabboeptlibnesozbyeshe doseénds withhehardeseadeing. opérdticn tafe,
the first pressure source 20 is put in the negative pressure node, .-and the
absorpti on thezl 8sz6 eherfini dat echnad t htlidle ahrepat hbsdrptdoput nozxzdres 6
attraction node only when the Z-shafts are lifted. At this tine, the second
15 pressuressmultenéoustylatanactfmandeedA@ammdlﬂ@lﬁrdMu;ha>taﬂﬂuﬁeﬂdars
nozzl es -6 descends with the descendi ng operation-of the S-Z shaft .1, and
the thfee apinEdt ithoswzebesugisangl twiidoushe aftrakt prnsmuee papasces X om
the tape feeders 5 - 'since those comunicate with the first pressure
source 20 tBhEOWEht kBef fisetapirpRRkh188 .Thereafter, the S-Z shaft 1 i's

tenporarily.lifted, and then half-turned (18 {err]) and the renaining -
three Z shafts 3 ar'ghereafter, the S-Z. shaft is temporarlly lifted, 'and

then half-turned (180°), and the remalnlng three Z-shafts 3 are
moved to thé part pick-up positions of the part supply means.
10 As in the previous case, the S-Z shaft i is made to descend.to
cause the ascendlng absorptlon nozzles 6 of the three Z- shafts
3 to attract.mounted parts 25 srmultaneously Subsequently, the'
mounted parts 25 are picked up from the part supply means 26

through the ascending motion of the S-Z shaft 1.

15 [Singie Attraction Work]
In the 51ngle attraction work, the Z-shafts 3 are
vertically moved one by one for attractlng mounted parts. In a
state that all the Z—shafts 3 have been llfted, these descend
to the level to which the S-2 shaft 1 descends when it mounts
20 the mounted part with the absorption nozzle 7. Then, the motor
50 is driven to turn the arm member 2, which in turn moves the
Z;shafts 3 not yet.attractihg mounted:parts.25 to.the part
pick-up positious of the part supply means 26 (e}g., tape

feeders). At this time, the first and the_secohd power source

25 20 and 21 are both put in the negative pressure mode. In this
o hi]fﬂiﬂtliﬁlfﬂinlﬁeﬂicw




noved to the part pick-up positions of the part supply neans. 10 As in
the previous case, the S-Z shaft 1 is nade to descend to cause the
ascendi ng absorption nozzles 6 of the three Z-shafts 3 to attract nounted
parts 25 sinultaneously. Subsequently, the nmounted parts 25 are. picked up -
fromthe part supply neans 26 through the ascending notion of the S-Z shaft
1. 15 @ [Single Attraction Wrk] In the single attraction work, the-
Z-shafts 3 are vertically noved one by one for attracting nounted parts. In
a state thatstatle t theZ-adsaftpt idrhavez 2daen 6 idtedput heseanestendctbohhmode
| evel to which the S-Z shaft 1 descends when it nounts 20  the nounted
part with tleveabsidi mnypnofiotheeair Padhs the amd ol 950£i $har ifdarst oandr hhehe
arm nenber 2, which in turn noves the Z-shafts 3 not yet attracti.ng nounted
parts 25 tosesenshshagitckSupndokt tioeenseqtrd f& theuppeyswEgnsoRECeE .- gt

tape feeders). At this tine, the first and the second power source 25. 20 )

and 21 are B&ds phinen the nEybrd vOreesyse esewaee 3% ohi $he absqrption
t he absorption nozzles 6 are put in an attraction npde even if any of the
air paths 18°%Fde19 of St HA 2R sPEEn IR SBEGRYILRIAY 15 fanAnge {shatt 3
connected tq the pressure..sourc t this, tinme sure f urce

S. he thi.r re
39 of the aB&§ESFESnas thﬁo’i%?‘éf‘?? LoFafi g P hdde oK 1’;8 MGy Saff 1 gn@r

L 2 SRR, AEnkBE. oY, Al AT SRR R0 2050
| end thereof communicates with the second:pressuré source 21
through'thé sécond air path 19, to thereby attracts a mounted

10 part 25 from.the'tapé feeder. As the result of the ascending of

the Z—shaft.3, the absorption nozzle G_is connected to the

.first préssuré soufce 20; At this time, the first pressure 

source 26 is also.in the negative pressure'mode; Then, it
continuouéiy:attracts the mpdnted part 25. After the part

115' attraction, the arm membér 2 is turned tb move another 2 shaft

to the part'pickfupupOéition of the tape feeder. Subsequently,

it attracts one mounted part as in the previous case.

 [Mounting Work]w
When mounted parts 25 are attracted by all the Z-éhafts
20 3, the posifioné of the six mounted parts 25 are simultaneously
recognized by one CCD camera. The inner area of a rectangular
' of which an inscfibéd circle. of .a circumcircle',is the
Circumferential .suffacé lof. the_ ¢ylindrical. cam 10 1is
substantiallf the ¢overage of the CCD camera. A part of the

T



end thereof conmmunicates with the second pressure source 21 through the
second air path 19, to thereby attracts a nounted 10 part 25 from the
tdpe feeder. As the result of the ascending of the Z-shaft 3, the = -
absorption nozzle 6 i's connected to the first pressure source 20. At this
time, the first pressure source 20 is also in the negative pressure node.
Then, it -continuously attracts the nmounted part 25. After the part 15
attraction, the armmenber 2 is turned to nove another Z shaft to the part

pi ck-up posifhep akehhe it.ape, feegdeedeBubmngnuantdsba i dbahtr 8RES aH¥ PP
part-as in the preV|ous case [ Mounti ng Work] When nounted parts 25 are

attracted byoskletbeoZ-shafssarOimage plEcREBihyoaFeal alchoalily Feiatkd.
parts 25 are simultaneously recogni zed by one CCD canera. The inner area of

a rectangul ar of whitér athe i peeviitieths CbECIeheormoﬂntedrcymttSCIZS iaSre
the circunferential surface of the cylindrical cam 10 is substantially the
cover age of rétegiliedanemuuriqahead ishesoved 170 isnperedatemmines position
predet erm ned area about the absorption nozzle 6 or 7, is an i mage .
processi ng emethactanted reupfacel. 2 Nfafertheh@igeiad gHgrafit rt@anmmhd apmair ts
25 are recognized, a nmounter head is noved to a Rredetern1ned position 5

on the mourdescends sbe bheoleyal vherecthei Pcdi hpdsr 4 descandsdéscawdatt o

the level where the S-Z shaft. 1 descends to nount the nounted part by the
absor pt i On_mip@zqtewgﬁyfqh%tabforptlon nozzle 7. When the first 2-

shaft 3 of No. 1 is p051t10ned at a place on. the printed
éircuit bodrd 24 where fhe.mounted part is to be mounted on,’
10 .the cyliﬁd:ical cam 10 is rotated_by the ﬁiming pulley 13 of
the éam-means'4ﬁ the.incurved part 43 is locéted at the plaée
of the corresponding 2 shaft-3,zthe Z;shafts 3 are.individually.
driven, and are causéd to descend towafd the mounted surface 23
by the reéilient'means 17. At tﬁis time, at a_posiﬁion where
15 the mounted part.ZS.attracﬁed by the absorption nozzles 6 comes
near to the ﬁounted surface 23, the first air éath 18 is
closed, and the absorption nozzleé 6 ié switched from the fi#st
pressure sourde 20 to the second pressure source 21_th:ough the
second .air péth~ 19. At the time of the switching, it
20 temporarily communicates wifh both the first and the second
pressure -squrce.'ZO énd” 21. However, it is more forcibly
coupled with the first pressure source 20 than with the second
pressure sou;ée 21. Accordingly, the mounted part-wili never
.bé detached from the abéorption nozzles 6. The operation mode
25 -bf the second éressufe source 21 is switched to the’poéitive

pressure mode while the mounter head is moving. With the
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shaft 3 of No. 1 is positioned at a place on the printed circuit board 24
where the nmounted part is to be mounted on, 10 the cylindrical cam10 is
rotated by the timng pulley 13 of the cam nmeans 4, the incurved part 43 is
| ocated at the place of the corresponding Z shaft 3, the Z-shafts 3 are
i ndividually driven, and are caused to descend toward the nmounted surface
23 by the resilient neans 17. At this tinme, at a position where 15 t he
mounted part 25 attracted by the absorption nozzles 6 comes near to the

mount ed surfageeddinke bier sttRbr PaLSndsti s gl osegheandvibguabsaspti othe
nozzles 6 is switched fromthe first pressure source 20 to the second

pressure sogteeadtibivavuhtihg meensd saidf pddh ZlhaMt thedridartdd the the |
switching, it 20 tenporarily comunicates with both the first and the

second pressgtendopressifteasduzte 21Hdsevemoved, iandrer edsirtciive yprerpl el
with the first pressure source 20 than wth the second pressure source 21.
Accor di ngl yist appibedt edApaotrdingll ynethe eutdles lped-tf rim itshenabsrdta o
nozzles 6. The operation node 25 ~ of the second pressure source 21 is

swi t chéd t odehérpds ilpica@ipmepsurtélemwmcﬂ esunéaﬂeuﬁﬁer Ine&driiss waki righe
Wth the 18 descendi.ng the Z-shaft the vacuum of
the. attractm@HPﬁﬁanﬁﬁgsnéén@U@nﬂCQﬁﬂa§P@#ﬁ#¥d3bloﬁhéc€éﬁsﬁoché%ﬁ&hnﬁr
pressure source 21 is renmpved, .and a_positive pressure is plied.

Accor di ngl ySheRESmotintfd ¥t 25 Ts Nunted2&E asﬁcceﬁééVﬁéﬂ'l%%%ﬁF%% G

h n I f hi s
the mou tEdpggdegggmlned Qo%atlo“%yon é%e mounted surface 23. After all

the mounted parts_are mounted, the S-Z shaft 1 ascends and the
10 mounter head is moved'in the X and Y directions, and is ready

for the next part mounting work.

[Attraétien/Mounting Work by.the S;Z Shaft}

' A.WO;k for attracting and'mounting a mounted part.by

using the abserption nozzle 7 of the S-2 shaft 1 will be
15 described. This attraetion/mountiné work by the S-Z shaft is
rpreferably.used for hahdliﬁg relativelj large mounted parts.
_Tb this end, the absorption nozzle 7 is designed to have a
'1erger'attractien ferce than the absorption nozzles 6. The
absorption nozzles 6 may be'removed or retracted upward from
20 the posxtlon of the absorption nozzle 7. The first and the
, second pressure source 20 and 21 are always in an off ‘mode. In

the descrlptlon to follow, the absorption nozzles 6 are left

attached to the Z—shafts 3.

[Attraction Work_by'Absorption]
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mounted parts 25 attracted and held by the first to sixth Z- shafts 3 of

No. 1 - No. 6 are successively nounted on predeterm ned |ocations on the
mount ed surface 23. After all the nounted parts are nounted, the S-Z shaft
1 ascends and -the 10 nounter head is noved in the X and Y directions, and
is ready for the next part nounting work. [Attraction/ Munting Wrk by the
S-Z Shaft] A work for- attracting and nmounting a nounted part by using the
absorption nozzle 7 of the S-Z shaft 1 will be 15  described. This

attraction/ mountingaeeelk BY1tERe S Zsipdpfs 3 ar afigrald v thee¢ f05nRardhi pg
relatively |large nounted parts. To .this end, the absorpti-on nozzle 7 is

desi gned tombawe 8ol Bfigeparit tyiamdah Jowiaa T the paser Bh'p?mynﬁaahgsz@, '
The absorption nozzles 6 may be renoved or retracted upward from20 - the
posi tion of folteeabmplpl, i antray z| the .S-IhasHafitstl dsdmblredsdoendtpr essulevel
source 20 and 21 are always in an off node. In the description to follow,
t he absor pt wberrerozdieesméunted| phictatwiskhelet oaunged shibths the [absorptiom
Wor k by Absorption] 19 After all the Z-shafts 3 are lifted, the S-Z
shaft 5 i s noeadet o/ t hangdent eerkrop fusi B crertrehkepar(nofupphpwmgansTiss,
for exanple, a tray. The S-Z shaft 1 is noved down to the |level where the
mount ed par guantitieofothecdrapt kst e ap2Be p2f obh&t imobhe ecqse upfickhe 2-
control by a caontroller (not shown). . The :
shaft. At this time, the third pressure source 39 is placed to
the negative pressure modé, and the absorption nozzle.7 is
operated for absorption. The selection of operation modes, a
10 négative pressure mdde,'an off mode, and a positive pressure
hode, of the third pressure sbu;ce 39, is performed by using a
valve etc. not shown. Thé third .pressure source 39 is placed
- to the negative operation mode, except that the_S-Z shaft 1 is
. moved down forzmounting the mounted part.' Accordingly, the
15 "mounted part 25 is left attréctéd by'abSorption. When a mounted
part 25 is attracted by the s-Z shaft 1, an image recognition
means, such as a CCD camera, recognizes the positions of the

mounted part 25 and the printed circuit board 24.

[Mounting Work]-

20 . _' After the position fecognitioh, the mounter head is
moved to a predetérmihed position on the mounted surfaée'23'bf
-the printed éircuit board 24, and descends to the level.where.
the S-Z shaft 1 descends to hount the mounted part.by the

absorption nozzle 7. At this'time,'at a position where the

25 mounted part 25 attracted by the absorption nozzles 6 comes
0 T



guantity of the-drop is the sane as that in the case of the Z- shaft. At
this time, the third pressure source 39 is placed to the negative pressure
node,. and the absorpti-on nozzle 7 is operated for absorption. The selection
of operation nodes, a 10 negative pressure node, an off node, and a
posi:tive pressure node, of the third pressure source 39, is perforned by
using a valve etc. not shown. The third pressure source 39 is placed to the
‘negative operation node, except that the S-Z. shaft'l'is noved down for

nounting th e C dﬁﬁyggga | ef.t
attracted b?ﬁﬂﬁygknggﬁﬁa gﬁéegﬁgﬁiggdypart 25 |s attracte Sbu%%? 29 g5
shaft 1, an iR d£CeeBht | e fes8ureD ﬁ@ﬁ@r%or%ﬁggnb5§§tibé

positions of the nounted part 25 d the Brlnted circuit board

[ Mounting Wdssifde mode, theAtab%rytqoppsfidéﬂbr?cemletals%@ ﬁl{@ Heuntea
head is noved to a predeterm ned posi‘tion on the nounted surface 23 of the

printed cirqart bwgr do24hand wascemsimtan the 4 qyeddeberrinde Sodisbeht od
descends to nount .the nounted part by the absorption nozzle 7. At this -
tine, & a phe pramtwlercd ddd 2boambled part 25 attracted by th_e
absorption nozzles 6 comes ~ 20 near to the nmounted surface 23, the third
pressure source 39 Whidw tthedef hem t heenegtasamijrdsyhas nbsle atto phesent’
positive pressure node, the absorption nozzle 7 rel eases the nounted part
25, so that consiislensgnt &d dvaeat@ceedptefﬁrﬁed pebedbpenh of the present

invention, it should be understood that the present invention
may variously be modified, chanéed and altered within the scope
10 - of the present invention; For'example, where there is-ﬁo need
of Simultaneouslf_attracting electronic parts; the following
modification is allowed: the Z-shafts 3_ere equidistantlj aﬁd.

concentrically arranged-aroupd the S-Z shaft 1, and these are.

selectively' operated to attract an electronic part. This
15 modification can also have the benefit of the machine size

reduction.

{Modification]

In the above mentloned embodlment, the absorption

" nozzles 6 are vertlcally moved together with the first shafts

20 © 15, Acco;dlngly, the height of the mounted part 25 determines

~the level of the lower end of the first sheft 15 when-it

deseends, SO thet an intended connection to the pressure source
_sometimes does.net iake place.

Further, there is a possibility that when the

25 absorption nozzle 6 comes in contact with the mounted part 25
" - Thisiﬁiﬂtﬁﬁlrﬁ[i‘lﬂeﬂlacw



5 - the printed circuit board 24. Wiile there has been described what is
at present considered to be the preferred enbodi ment of the present
invention, it shoul d be understood that the present invention may varlously
be nDdlfled changed ‘and altered within the scope 10 of the present

i nvention. For exanple, where there is no need of S|nultaneously attractlng
electronic parts, the following nodification is allowed: the Z-shafts 3 are

equi di stantly and concentrically arranged around the S-Z shaft 1, and these .

are sel ectipgl ¥ tepI¥APHivald ttrdc@ibre] eehé ORbanRaA! partThiss ddmaged by
nodi ficati on can al so have the benefit of the nmachine size reduction.

[ Modi ficati empakt .t heoakowednehi & opedt eddnsy IrGt probembsonete ons n@zzimst 6
are vertically noved together with the first shafts 20 15. Accordingly,
t he hei ght &h fhereasbhgdtharte®il ey mhahe eslidventofreths L 3yweso etith of
the first shaft 15 when it descends, so that an intended connection to the
pressure souheeesmseaﬂﬁpsaddem1ﬂonntamgqaaaxmg Falnet mota ttilmey espeedh of the
possibility that when the 25- absorption nozzle 6 conmes in contact with

t he noént edcpdindzical 2capy A0s absomvpemve oft t oRsMaddon hef avolawakel ity . i s
damaged by i hpact. To avoid this part- damagi ng problem there is a limt in
|ncreaS|ng Fﬁ§5?§§ﬁptéﬁcy16FrFﬂ§er@§|Fh@n@oﬁﬁgh§91399§@ ehathe machine is

also limited. o
. .. The problem can. be _solved by a etructure of the
ebsorptioh nozzle 6 as shown in Figs. ll(A) end 11(B).
10 An absorption nozzle body'60 includes a center hole
60a, a spring receiving stepped.part 60b;'and an elongated hole
..60c vertically arranged. A nozzle 61 is siidably ineerted into.
.the.center.hole 60a. A spring 62 conetantly.urges the nozzle
61 inserte;i'the're_in._ downward . A horizontal shaft 61b is press
is fit into the_noZZle,.and into’the'eloﬁgeted hole 60c, thereby
locking the nozzle in the vertical movement. An air oath is
desrgnated by reference numeral 6la. The spring 62 is weaker
than the’ resrllent -means 17, and preferably has such a
resiliency as not to damage the mounted part 25 when the nozzle
20 .61 is brought into. contact with the mounted part 25
In operatlon, with rotation of the cylindrical cam.lo,
the'first and the'second shaft 15 and 16 descend. During .the
course of the deecendihg of the shafts, when the nozzle 61
eomes in contact'with.the mounted part 25, it stops and the

25 - sprihg' 62 is compreSSed to cause the shafts 15 and. 16 to
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there is also alimt in increasing the rotation speed of the 5

cylindrical cam 10 in view of operation. followability, Consequently,
i ncrease of the nounting speed of the machine'is also linted. The problem
can be sol ved by a 'structure of the absorption nozzle 6 as shown in Figs.
11(A) and 11(B). ) ~ An absorption nozzle body 60 includes a
center hol e 60a, a spring receiving stepped part 60b, and an el ongated hole
60c vertically arranged. A nozzle 61 is slidably inserted into the center -

hole 60a. Aispsénd §2 e ihdd GBS tdeca0zzlundel: | f9es t ednbliReiBhh an
downward. A horizontal shaft 61b is press 15 fit into the nozzie, and

into the e|£ﬁ@§ﬁdﬁhV?ﬁﬁt6@@tré@€iﬁ@¥ob@ﬁktﬂ6nthe pezzbemed .t he vertical
novenent. An air path is designated by reference nuneral 6la. The spring. 62

i s weaker than the Tiesi lopeitatieansot 7, maus gl e amoynitas spabta iesialisency
as not to damage the nounted part 25 when the nozzle 20 .61 is brought

i nt o cont agtewfeimedelmaustied lpar wag5. Thnecrptmwxufmrmmtymf otheet iherigift toife
cylindrical cam 10, the first and the second shaft 15 and 16 descend. '
Duri ngs t he maunted oparhe ¢enc &iedi aksatbehebyhihes spatiay t 62. nBhel presensnes
in contact with the nounted part 25, it stops and the 25 spring 62 is
conpr essed medi fieakkon hdsshiFee frpmndhes part gamagipgndzeblem, and

predeterm ned distance. - Under this condition, an intended part attracting
oper at i on i%ﬁ?ﬁﬁ??ﬁrﬂQf. the resiliency of the resilient means 17 is

allowed. Thus,_the rotation'speed of the cylindrical cam,ld can

be increased, and the mountlng speed of the machine can be also

10 increased. Further, where the absorptlon nozzle 7 is thus
structured, it may be always left attached to the S-leheft.

As seen frdm:the foregoing deecriptieﬁ, an electronic-

part' surface 'mounting apparatus comprises:..an, S5-2 shaff

vertically moQable with respect to a mounted surface and

15 rotatable in a plane parallel to the mounted surface; an arm

member reveiving-aroundlthe sz'shaft; a plural number of z-

shafts, supported by the arm member;_being yertically-movable

with respect to the mounted,surface; cam means revolving around

the Z—shafts to ceuse the Z-shafts to individually move in a

20 reciprocating manner;'attractioﬁ/mounting means operating such

~ that at a position_whefeethe Z-shafts come nearest to the

mounted.surfeee, the attractioh/mountihg means reieaSes the

mounted part from iﬁs.seizure'by the abseiptien nozzle attached'

to the lowef end of the Z-shaft, and mounts the mounted part on

25 the mounted surface. Thus, with one cycle of the cam means, q

plural numberiof'z-shafts descend and ascend, se that the

-~ inii
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The operation of nounting a nmounted part. is also perforned in a simlar
way. The nonuniformty of the height of 5 nounted parts can be absorbed
by the spring 62. The present .nodification is free fromthe part damagi ng
problem and increase of the resiliency of the resilient neans 17 is

all owed. Thus, the rotation speed of the cylindrical cam 10 can be

i ncreased, and t he nounting speed of the nmachine can be also 10

i ncreased. Further, where the absorption nozzle 7 is thus structured, it

may be al waaﬁticsétlagt aghgd wountany Zwdia t.of\S EREN hbamtkhe fparﬁgma&ga
description, an electronic- part surface nmounting apparatus conprises: an-

S-Z shaft veatteskiyelpvahkeiuviit butespheireby @eduidingd theifbaacnd ke .
rotatable in a plane parallel to the nounted surface; an arm nenber

revol ving around t heuBeHeshathe apatiaal intebenlobefweshafths ZQqnxﬂﬁsxbﬁw
t he arm nenber, being vertically novable with respect to the nounted .

sur f ace; cahh_ae&nshaétohrrag gaauhe tset ZchHaé t squal chas ehilte batsdesnt the
individually nove in a 20 - reciprocating nmanner; -attraction/ nounting
nmeans bper apanty supply means armpayed i videvky aide. ZAdendinmie realastal o
the mounted surface, the attraction/ mounting neans rel eases the nounted
part from. i B4MBRY z0fempyntRe BeFGEptGash $Ryl eaneeushedbeo athEacsrer faem of
t he Z-shaft, and npunts the nounted pgrt on, 25 t he nounted surface. Thus,

with one cyth® RATY RMRRIK MEERS, - 5‘1|'5It £A FhRLRFSBIWHRERA LY e Zawhadie

ascend, so tpgiar£§§ed ég% be W1th1n the size of an image picked up by one

camera. Therefore, the pOSltlonS'Of all the mounted parts
10- attracted by the absorption nozzlee can be recognized by one
camera. The simultaneous attraction aud position-recognition of
all the mounted ﬁarts-reduce the quantity of the operatiOn and'
hence the tack tlme for the mountlng of the mounted parts can
be reduced Partlcularly, in the 1nvent10n, two llnear_arrays
15 of Z-shafts are arranged in parallel to each other, and by
turnihg-the S-2Z shaft 180°, one group of the abscrption nozzles
are exchanged with another group. Thus, it is easy to
simultaneously pick up the mounted parts.
| 'Further; since the wvacuum of the absorption.nozzle is
20 mechanically removedtwith.the movement of each of the Z-shafts,
no time_delay iS'caused although it is caused when a solenoid
valve is used for.the vacuum removal. The result is reduction
‘of the tack time. | |
Further, wheh a relatively large mounted part must
25 accurately be mounted ‘the mounted part may be mounted by only

the absorptlon nozzle at the lower end of the S-2Z shaft and by

- 23 -
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attracting and nounting work of the nounted part are successively carried:
out, thereby reducing their tact tinme. Further, the spatial interval

bet ween the Z-shafts of the Z-shaft ‘array can be set to be equal to that

bet ween the 5. part supply neans arrayed side by side. “‘Accordingly, a

pl ural nunber. of nounted parts can sinultaneously be attracted fromthe _
part supply neans. Further, the area where all the Z-shafts are arrayed can
be within the size of an inage pi cked up by one canera. Therefore, the

" b AL 1S L ), SHEE e

nozzl es can e °rec y “orre canera si mul aneous dt

posi ti on resganutteadoturalttlet 1B RSN AR dL UG Al supnt ity of the
operation and hence the tack tlne e npunti ng of the nDunted parts can
be reduced. Particularly, in the |nvent|on two |inear arrays 15 of
Z-shafts are arranged in parallel to each other, and by turning the S-Z
shaft 180, one group of the absorption nozzles are exchanged w th another
group.  Thus, it .is easy to sinultaneously pick up the nounted parts.
Furt her, since the vacuum of the absorption nozzle is 20 mechani cal |y
removed with the novenent of each of the Z-shafts, no time delay is caused
al though it is caused when a solenoid valve is used for the vacuum renoval . -
The result is reduction of the tack time. Further, when a relatively |arge
nounted part nust 25 accurately-be nmounted, the nounted part nay. be
nount ed by only the absorption nozzle at the Iomer end of the S-Z shaft and

by
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24 directly controlling the nozzle. . In this case, the Z-shafts are lifted

or the absorption nozzles are rennved ' 25 WVHAT IS CLAIMED IS: 1 _

1. An electronic-part surface nounting appara%as~—2—-—eenp#+s#ng 3

an S-Z shaft vertically novable with respect to a ce of a
printed circuit board and rotatable in a5 plan jlﬂ!ﬁm mlv E rmunted
surface; 6 an arm menber revol ving arounds

a plural number of Z-shafts, supported by said arm8 nenber belng
vertically wguebre wrhhME®SpgGt to said nounted 9 ‘surf ace: :
cam means revol ving around said.-Z-shafts to cause said 11 Z- shafts.to_'
individual ly nove iD.a Arcig@recatompcrpaner ;si2face mount g abessgta s,
nozzl e attached to a | ower end of each of ‘13 said Z- shaft; and 14
attracei on/ compriedgngeans - operatlng such t hat at a 15 position where said-
Z-shafts come near to said nounted surface, 16 ... said attraction/mounti-ng
nmeans- Bel eases a npant ai-mashaftomezttsld_ﬂllysm’oz(@nrbdebywsahd rasgmqiti b a |

nozzle, and nounts said nmounted part 18 on said nounted surface. 1
2." Thé el ewennhed- parfacsupfageprboiiedngirgywidr oagd and rotatable in a

5 plane parallel to said'mdunted surface;
6 an arm member revolving around sald s-2 shaft-
7 | a plural number of Z—shafts, supported by - sald arm
8 - member, being vertically.movable with respect to sald_mounted
9 surface; o
16 , cam ﬁeans revolving around said Z-shafts to cause said
11 z?shafts to individually move'in-a'reciprocating_manner;-. |
12 an abserption norzle attached to'a lower end of each of
is' said Z—shart; and |
14 : attractioh/mounting means 'operating 'euch that at a-
15 position where said Z-ehafts come near to said mounted surface,
16 said attraction/mounting means releases a mounted part from its
17 seizure by said absorption nozzle, and mounts said mounted part
18 onj 'ea:id mQuhted | Surface . |
1 2. The 'electronic—part surface mounting apparatus
2 according.fo cIaim 1, wherein saidlZ-shafte are disposed around
3 said S~Z shaft and sxmultaneously attracts mounted parts from
4 part supply means by absorption. -
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2 according to claim1, wherein said Z-shafts are_disposed around 3
said S-Z shaft and S|nultaneously attracts nount ed parts from4 par t

suppl y neans by absorption. . 26 1 | mmm‘m&mn c-part
surface mounting apparatus 2 ~ according to cl | i near
arrays of said Z- 3 shafts are arranged in paral’l ef t'o €ach other with

said S-Z 4 shaft as a center between said two Ilnear arrays, and said
S-Z5 shaft is to be turned by 180[err]. 1 4. The
el ectropi c-part SurfaC?nD”DETEbﬂgonieﬁgr%&Uss%rfaéécoﬁﬂhﬂglha CLBka&tus

wherein said attraction/nounting neans

negat i ve pr%%%&x%fr&‘”@@ BebRg aperdblfein RwRCUGIASE: 5arra9§e%?fur€ai@d2-
and 6 - a sel ective pressure source being selectively operable 7

In the Negaldnus dy &85!l &r FRAGe@Ndna faGH e/ 5 CESURC ofPE: With said S-2
wher ein each of said Z shafts is selectively connected 9 to said negative

pressure sowhagtia¢ sacenteebbiv@ehr 8asdr ewd01insaur aerbpsgcanddansca 8i-th
a reciprocating novenent of said Z 11  shaft such that said Z shaft is =
connectsed t @heditd ikegat ibee thiknedpys LB source when said Z-shaft is noved
apart fromsaid 13 mount ed surface and is connected to said selective
pressure 14 source when said Z-shaft cones near to said nounted surface,
15 said selective pressure source being switched from said 16 ,
negati Ve pressure mdde Thesatllegbrspnigeppréssancfpgde mhiinbing apparatus

-2 - according to claim 1, whereinlsaid attraction/mounting means
3 'comprisesé |
4 ' | a negative'éressure source Beind operable in a'negative
5 pressure mode; and | | |
6 s- ' a selectlve pressure soufce being selectlvely operable.
7 in fhe negatlve pressure mode and a positive pressure mode,
8 | 'whereiﬁ each of said Z shafts is selectively connected
9 :to'said negaﬁive preSsﬁre source.and said selective pressure
10 source in accordanqe with a reciprocating movement.of said 2
11. shaft such ﬁﬁat_said Z shaft is connected to said negative
T 12 pressure'source when said Z-shaft is moved apart from said
13 mounted surface and is connected to said selective pressure
14 source_when said 24shaft comes near to said mounted surface,
15 ‘said selective pressure source being switched from said
16 lnegati&e presSure mode'to said positive pressure mode while
17 . said 2 shaft'is_mdved apart from said mounting surface to be
18 connected td said negatiye pressure source so that a vacuum
19 state of said.z shaft'is remdved to mount said mounted part.
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17 said Z shaft is noved apart fromsaid nnua%+ngmsu1face to be 18
connected to said negative pressure source so t a vacuum 19 State o
said Z shaft is renmoved to nount said nounted p m m’”'ﬂﬂﬂ”
The el ectronic-part surface. nmounting apparat ,Uﬂ”b to clalm
further conprising an absorption nozzle 3 renova Iy"aﬁtached to said
S—Z shaft and being operable-in an 4  absorpti-on node or a part nounting
nmode, said absorption nozzle 5. being switched from said absorption npde
to said part nountiBg-6Thenoskectbivi cepaet Sdsbyf acy ermowet i gV eiprHius

said S-Z shaft. 1 6. The electronic-part surface nounting
appar atus Zaccoadtngdingcladm ¢l afmrtherweenpirisisg Gn aiswyptich norzle
is 3 renovably attached to each of said Z shafts. 1 7. The

el ectroni c- pambvablyf atéachedntongaidpfaizaths f2 andam@mngrqpenahﬂeuxn]an-
wherein said absorption nozzle conprises 3 a nozzle body by which said
absor pti on abserptieonamede i & pasrt moyakdng mhdét ; sahd abswptobaigrgle
slidable in said nozzle body 5 and ur ged downward. 1 8. The
el ect r 8ni c-Being switahed fremtsail ahprrREien mode 4 GaithPans MUNking
wherein said absorption nozzle attached 3 to said S-Z shaft conprlses a
nozzl e bod)oBy IRHcKiEEi yexsa Xbéo?’ﬁﬁ'—bﬁaﬁoﬂ‘?ﬁ’émieéltaﬂfa@ﬁédl 5 fhp sz
shaft; and a nozzle 5 being slidable in said nozzle body and urged
downward. 1 9. The electronic-part surface nounting

appar aius 2 accogdl ng, 4 to e(‘lea}:ltrgOBﬂlc\/\hpea{& n ssua]_l acneoz_zrdo%nbtalwg I's fixed to

sai d apparatus

2 accordlng tq claim 1, wherein said absorption nozzle is
3 . removably attached to each of said 2 shafts.

1 7. The"électrbﬁic—part surface mounting' apparatus
2 | accordlng to claim 1, wherein sald absorptlon nozzle comprlses
3 | a nozzle body by which said absorptlon nozzle is attached to -
4 said Z shaft; and a nozzle being slidable in said nozzle body
5 and urged downward. |

1 | 8. The electronic-part surface mounting apparatus:

-2 according to claiﬁ-s, wherein said absorption nozzle attached
3 - to said S—Z. shaft comprises a nozzle body by. which said
4 _absorption nozzle is attached to said §-2 shaft; andla'nozZle
5 “being slidable in.said nézzle bﬁdy'and urged downward.

1 ' 9. The électronic—part -sufface_.mounting"Apparatus_
2 according to Claih 8, whefein said nozzle body is fixed to said

3 S-2 shaft;
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3 S Z shaft. 28 1 10. The electronic-part surface
nmounting apparatus 2 according to claim$5, wherein an end of said
absorption nozzle 3. attached to said S-Z shaft protrudes nore downward
than an end 4 . of said absorption . nozzle att “ haft 1

11. The electronic-part surface mounting a m nmmﬂﬂﬂmm rding to
claim 10, wherein an anount of protrusion of said sorption nozzle
attached to said S-Z shaft coincides with an 4 anount of variation of
sai d absorption nozzle attached to said 5 _Z-shaft noved by said cam
means. 1 12. The el ectronic-part ~surface nounting apparatus 2

accordiyng to clai m 8o WhpHei 120 R - prald 30seRRlY Oﬂo{i‘HHhS ?a%pﬂaas%]ed

to said S-Z shaft protrudes nore downward than an end sai

absor pei on aeeskainbt e6hetaim 5ﬁlwﬂh€r§hﬁfén énd of saJ.d aﬂéi:ar ti¥h nozzle
el ectronic-part surface nounting apparatus 2 accordi ng to claim12,
wher ei B an atbachedf toroaidsson ﬂiasalph:cstru@é)san@fe ofowozatd ﬂi&md‘mdartd)
said S-Z shaft coincides with an 4 “anmount of variation of said .
absor pti on abfzgaktdaabaohptiion nazdlB attichledf tonwaedd By sdaifd .cam neans.

1 ‘ _ 11. The électronic-pért' surface mounting apparatué
2.' éccordiﬁg to claim 10, wherein an amount of protrusion of said
3 absorption nozzle attached to said'SQZ éhaft cqinéides with an
4 amount of variation_of said absorptionfnozzle attached to said
5 2 shéft moved by said cam means.
1 ' 12. 'The electronic-part surface mounting apparatus
2 ~ according to claim 8, wherein an'énd of-said absorption nozzle
3 attached fo_said S-2 shaft prbtrudes more downward than an end'
4 - of said absbrption nozzle attached to said Z shaft.
1 : 13. The electronic-part Surféce mounting apparatus
2 'according to claim 12, whe;ein an amount of protrusion of said
3 .absorption nozzle attached to said S-2 shaft coincides Qith an
4 zamounf of variation of said-abSqrption nozzle attached to said
5 i shaft mpved by said cam means. |

' . | heet Has Been Replaced

e \\Illl\\ I \Iﬂi



