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presen‘t I nvention relates to an electronic-part surf ace

[ . Mre particularly, the.invention relates to 5 H}&ﬁiﬁmm
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ﬁ printed circuit board and a
—a nounted part. The Z shaftis

board and o MEa!Midth ©ad t (heAS1iiPYEY | FeféBred. tbNashhsmeantea, paréanana 102
1s mounted so that the optical axis thereof is parallel to a Z shaft 101
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printed circuit board 103 and is 25 rotatable in a plane parallel to the
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A.posxtlon recognition device of a conventlonal electronlc-
part surface mountlng apparatus includes a first camera for
recogn121ng the pOSltlon of a printed circuit board and a
second camera for recogn121ng the pOSltion of a mounted part.

The % shaftis rotatable and vertlcally'movable while holding an

'electronic_part,with absorption means or nozzle mounted on the

end of'the_Z'shaft. The first camera ie arrayed parallel to the
2z shaft- The second eamera'is mounted on the stack of the
mountlng apparatus. | |

There is another conventlonal position recognltlon device

in which one camera is used for recognizing the positions of

the mounted surface of a printed circuit.board_ane a mounted

fpart. As sﬁown'in Fig. 8; in this device, a camera 102 is

.mounted so that the opt1cal axis thereof is parallel to a 2

shaft'lOl which is movable in the-direction vertical to a

-mounted surface 104 of a printed circuit board 103 and is

25

rotatable in a plane parallel to the mounted ‘surface 104. A

'beam splitter 105 is located.between the camera 102 and the

105 is | ocated between the canera 102

mounted surface 104. Mirrofs 106 and 107 are_dispdsed on the - -



2 optd cal paths of the beamsplitter 105, respectively. A mark recognition
path 108 i's provided for recognizing the position of the printed circuit
board 103. A part position recognition path 109 is provided for recognizing
the position of a nounted 5 part 110. In the mark recognition path 108,

a ring-likeptical pathsecoflthes beagpepdd thetmedb i heespectivdDg. ahdmakk
mounted surface 104. A light beamis enmtted fromthe |light source 111,
refIectexiRSCQQR#FRRRHEQF%L#Q%CESlnmovp@SQegothrggggn%henﬁehhérPgﬁlthen
~ring-like light source 111, reflected b mrror 106, passes
through t IRE H@mwﬂ%ma&ulﬁn@mﬁ ﬂ’; ehtewctaese‘ahenareeegnxﬁeOpart

position rec ition path 109'f5 made of, a n%&aor 107 dls%osed i-n t
front of tRfL |Hﬁ9¥l 9¥|ﬁ§ﬁ Lning they posihdon gk SBBPB§§
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101. 20 e electronic-part surface nounting apparatus which uses

the two CaﬂﬁfaSrefiﬁbéédsﬁ C@W@rﬁ$uﬁ€@dtQﬁr99§ét19@ rﬁﬁggaéttﬁﬁoﬁﬁhthﬁe
printed. circuit board and ¥he second canera for the position recognition of

the nount esbpgsst . of han@® UriRg-ERE Mightbasdmmas VP11 0 rdfd erd @ thf 2RBA
nounted on the 25 nounting apparatus every tine it holds an electronic

partid®y abhsffdd VEO&). tpmwnthirdsv@gmatme np&lar i @glsﬁeeﬁl Lescedudedmalwe
time taken for the head to nove.
enters the camera 102. The part posxtlon recognltlon path 109
is made up of a mirror 107 disposed in the front of the beam
splitter 105, a moving mirrer 112, and light sources disposed-
- around the z shaft 101 Sueh as” an EL element 113 and.a LED

15 - 114. The moving mirror 112 is moved, by a cam mechanism 115, in
'the direction parallel to the mounted surface 104 when the 2
shafﬁ 101 moves in the exial ditection or in the vertical
direction. Such a movement of the mirror 112 is _made for

| avoiding the interference thereof with the Z shaft:lol.

20 I In the'eleétfonic-part su;face'mounting epﬁaratus'which
uSes.the two'cameras, the first cameral for the position
.recognltlon of the prlnted circuit board and the second camera
for the posxtlon recognltlon of the mounted part, the mounter
head must be moved up to the eecqnd camera mounted on the

25 mountihg apparetus every time it_hol@s-an electﬁonie part by
absorptive.attrection. The part mounting speedlis reduced by _
the time taken for the head to move. | |
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The efectronic-part surface nounting apparatus, which uses one canera 102
for the position recognition of both the printed circuit board and the
mounted part as shown in Fig. 8, requires the noving mrror 112, the cam
mechani sm 115 for drivihg it, 5 and the |ike. Use of those conmponents

results in a Cﬂi@l@l@héiyr@ilé-tﬁaﬁﬂrﬁifme Qﬁbﬁﬁl@ft@fa@%ﬂh@dq}l‘h&{‘@slets' e

consunption for the operation of those conponents, which l eads to

part nountomg cemdra AMMVERY CheTplsibVBhTreébbdAition oAGSHEKitHE Yridted

obj ect of the present invention-is to provide an electronic-part surface

nount i ng apbegattidoarduans theemounsed partsed shownetoghigi 18) tdequires

positions of both the printed circuit board and the notnted part held by

absorptlve @?tmﬁﬁiPGnmlFﬁ@rcéﬂgbrm&ﬁ(ﬂﬁﬂfﬂ#@hﬁni%mslhﬁléoandruhéngodmtlng
%peed t ereof S |ncreased To achi eve the above object, there is

prOV| ed ARLIERE (bike- pdise af thasecomaones seauldshan ag complexify

vertically abl e wi.th respec égl unte surface of a printed circuit

board on %ﬁoé’rsettﬁ“r‘iﬁﬁ ﬂé’ﬁ ol Limeq cansymption th

the optic X p L to shaf t app ratus conprising: _.an

array of g%é%r% T on f8§ %D%HR&&(&?WH&??Q) Rt 1eRdS 7tehaf S1loWei ng

r ot at abl e ? ﬁjlel to the mounted surface in a pl ane

or t hogonal fhe nmount ed surface; a partial transmssion 25 - mrror

| ocat ed betmeen t he mounted surface and the camera; a first shutter and a

first light source disposed in a plane parallel to the nmounted surface, a

first image on the gMeHl oF THE INVENTION
10 .Accordingly} an object of the .present invention is to
provide an electronic-part surface mounting apparatus in uhich
one camera is‘used for'recognizing the positions of both the
printed circuit board and the mounted part held by absorptlve
attractlon, the construction thereof is 31mple and the mounting
15 speed thereof is increased.

To achieve the above object, there is provided an
electronic-part surface'mounting apparatus having a Z-shaft
vertlcally movable with respect to the mounted surface of a
prlnted circuit board on which an electronlc part is to be

20 | mounted, and a camera'w1th the optlcal axis parallel to the zZ-
| shaft, the apparatus -comprisingz an array of absorption
nozzles, mounted on - the lower end of the Z shaft being
rotatable about an axis parallel to the mounted surface in a
‘plane orthogonal to the mounted surface; a partial transmLSSLOn

25  mirror located between the mounted surface and the camera; a
.flrst shutter and a first llght source disposed in a plane

parallel to the mounted surface, a first image on the mounted
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4 surface being taken by the camera by epening the first shutter and
lighting the first inage by the first |ight source; and a second shutter
and a second |ight source disposed in a plane orthogonal to the nounted
surface, a second inage on the 5 absorpti-on nozzl e being taken by the
canera by sapxfiraey belimgs daken dbyuther camerii biyt Pppgning theofidrsragbublerhe
second |ight source.. The array of the absorption nozzles, which is nmpunted
on the | owad dightrinchahe dHatat imagarbpdthenfirse hbghtesoureejoand a
successively directed downward. The nozzle directed downward, attracts an
el ect roni Egsand syt ter audtasEppPPdmidadt BPunss PrIRAFCA N Bane
shutter arra edtgagallel to the nmount ed sgrface IS 0 en%q and éh in%ﬁE
‘li-ght sou aganp} ched the Wevntedt snriaghe 13 nESFRR% BRI Hut

' d orth al to 15 . the. t ed f ' I d 1S:
| ght? SourABPIP R ORgA=1e 1 Do iR dutieh Yo amel PanSEE; K LR R ATCERe,
ght sourtE T cf "Sndd=Thi ool PO, - |
Surface, ot BRREseR L DLATrLRY, MRS Nedbhe TRRE,ET DY NS BREPDD of

t he el ect rand drde, recognized while 20 the electronic-parts are
successi ve }gfgﬁidrup fromthe part supply neans while nmaking :

- index-rotationpif 4Feadl6BYtRE hBBoRPEILRA! Nk A1) Gshidhites mbunted o
absor.ption nozzles atttract the electronic parts.by absorption, the position

of the el agid OTbwePashd! 88t tRbt Zagha#tqr iseitinthdd, rendgtheerdovhilbs A%e
the electronic.part is noved to the printed circuit board. For this
posi {6 ON THEEEHEd il y tdErseesd ddSimva £d . ar Thgeflogelboddrected thenwasdt ed

surface is opened and the second |light source is switched on, while at the

same tine dttrddétstan electronic part .from the part supply means, by
~absorption. The first shutter arrayed'parallel to the mounted

" surface is opéned and the first-light source is switched on,

whilé at the_same time_the secdnd'shutter arrayed Qrthoéonal to

15 | the mounted surface is closéd_and the second light source is

" switched off.l Under this condition, the position of the

printed circuit board is recognized.by taking an image on the

mounted surface, ;eceived'through the-partial transmission

mirrbr; The pbsition‘éf the eleétronic.pért is recOgnized while

20 _. the electtonid_pafts'are sqccessively picked'up from_the_part'
supply méans while making index-rotation of the array of the
absofption nozzles. After'all.thé_absérption nozzles attract

the electronic pafts “by “absorption, the position of the
electronic part last attracted or seized is recognized while
25. the electronic part_is moved to the printed circuit board. For
ﬁhis posiﬁi@n recognition, the secohd shutter arrayed
orthogonal to the mounted surface is opened and the_Second;

light source is switched on, while at the same time the first
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shutter arrayed parallel to the nounted surface is closed and the first
light source is switched off, and an inmage on the nozzle is taken through
~the partial transmssion mrror. BRI EF DESCRI PTI ON OF THE DRAW NGS 5

Fig. 1is_a longitudinal - sectional view showing an el ectronic-part
surface notmbtRr sppeayedspacablel nyot thammenhbdd nBarfatet he pLoseat and -
_invention, Fig, 2 is a longitudi nal sectional view taken along line Il - Il
in Fig. 1the first fight3siourgeyiiay switchedt béfdi nadt ian mlage anr ehe
‘denoted as |11 ih_Fig. 1, the view showing a second §hu§ter gnd a sepond

li ght soumQ#z¥g ¢is Laken thrpugh ctherparkiabntransmisaion migrog, Fig. 5
Is a sectional view, partly broken, seen fromthe 15 bottom and t aken
along line V- VinFig. 1, Fig. 6 is a sectional view seen in the - -
direction of an arr o fﬁﬁ\/ in Fig -2, the view showi ng a mechani sm
for making index-r ;24 h, y :SZ IS a t|n1ng chart t
show the oparatign en_th . unter he | up an electronic par
and ﬁggnts.itﬁg"thg pﬁ%htgd g?ﬁ%&FP5383 d,sgﬁ%lﬁﬁﬁi 8Vi-§Wa §L8W*§Howfﬁg a
convent | ORAlec A QLD ALL - FULEA olRE G "SRR SacbTAL hEP to an
IR embodiment of the present invention, '

_Fig. 2 isla longitudinal seqtional view taken along line II
- II in Fig. 1,

10 Fig. 3 is a view'seen'in the direction of an arrow denoted
" as III ih Fig.:i, the view showing a second shutter and a
secphd light source,

Eig. 4 is a.side view of-the"cbnstructiqn of Fig. 3,

Fig. 5 is a sectional view, partly broken, seen from the

15 bottom and taken along line V - V in Fig. 1,

Fig. 6 is a sectional view seen in the direction of an
arrbw_denoted as VI in Fig. 2, the view showing a mechanism for
making index-rotation of the nozzle array,

Fig. 7 is a fiming char£ shdwiﬁg the operation Qhen the

20 - .mounfer'head'pick up an eiectronic part and_moﬁnts it on the
printed circuit board, énd | |

Fig. 8 is a view showing a conventional electronic-part

surface mounting apparatus.
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6- The preferred enbodi nent of the present invention wll be described.in.
detail“with reference to the acconpanying drawi ngs. Figs. 1 through 6 show
an- enbodi ment of an el ectronic-part 5 surf-ace nounti ng apparat us-
according to the present invention. The electronic-part surface mounting
apparatus is nibe ppeférzed- shbbdimens mfutther presend, imveartsiom 4¢ildndean

i mage pick-up means 5. The Z-shaft 1 is vertically novable with respect to
'a nount ed desentbeg oing getaidd witbui refexence ofonhithie amcr®mpanying

el ectronic part Wis to be nmounted and is rotatable in a plane parallel to
t he mount e8X8WiRG8e F of the printed circuit board P. The mounter head 3

| ud I I of ab 2 hed he | d
(35 vi oved Pn”%ﬁg i S %%Pé”bpdel £ RE At ‘ze"%éré:%:ﬂfaémeE
for mpking_ 1 i ndex-rotation gout ﬁ g qélm té)the nmou _
surfate F ?HrﬁaﬁFaIH%u%Hﬂ%g%?\%?r? ue h%c%ﬁ {"é‘é IR PEESS e Wr?é’r °AP'| s

ted gl '
”“tgfdth b3 %?ﬁ%gﬁl?ﬁfﬂ‘?ﬁé % ?%"*&8:#2%9 AgeRBbL ulg%%d%*\ééeé’% 'Sck

SYS ~igS §Fhﬁg i

5p or takeﬁagﬂ%%%gg o% %ﬁghﬁgﬁngg su(f%cggbgr% éﬁ ?ﬁ%ﬁéﬁbn h%éﬁ% Eg

The imge Qigksup, %Sz%nmuﬁgést QP {1 1§ TROCABES W e N £ e@t'%l?aat ed

bet ween the nounted surface he canmera 4, a first conbindtion

first shutfginfedndudfhicestr | 68Nh Frint&PUELBBithbRRAYES Br oAy aHlilch a(:ln
pl ane parallel to the nmounted surface F, and a second conbi nation of"

secong shuéleetfonnd pasecwnils|tgitie sRusted Gandhi € 't AT @V d fbl%rﬁi ane
orthogonal to the nounted surface F. In operation, the shutter
parallel to the mounted surface F of the printed circuit board
P. The_mounter head 3 includes_a plural number of,absorption
_ nozzleslz attached to-thelloﬁer'end (aS'viewed in the drawing)
of the Z-shaft 1. The nozzles 2 are rotatable for making
15 " ‘index-rotation about the exis perallel to the mountedisﬁrface
" F in a plane orthogonal to the.mounted surface F. The camera 4
is mounted on the mounter head 3 in a state that the optlcal
axis thereof is arranged in parallel w1th the Z-shaft 1. The
elmage plck-up means 5 as a part of the optlcal system of the
20 - camera_4 is able to selectively plck up or take an image on the
monnted_surface F or an image on the.nozzle 2. |
" The image pick-up means 5 includes a partial transﬁission
_mirror 6 1oeated between the meunted surface F and the camera
4, a first combination_ofge,first shutter 7 and a first light
25 source 8 which is arrayed in'a_plaﬁe'parallel to the mounted
surface F, and a second combination of a second.shutter 9 and
~a second light source 10, which are arrayed _in. a plane

orthogonal to the mounted surface F. In operation, the shutter

This Sheet Has Been R laced '
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7 7 or 9 is opened and its associated |l i.ght source 8 or.10 is sw tched on,
- Wwhereby an image on the nounted surface F or an image on the nozzle 2 is
pi cked up. In this enbodinent, the first shutter 7 is forned of a 5

plate which is horizontally turned by an actuator 46 to cl ose an opening 48

of a cylirndraxrd tssopgndd, amdi ditsf arssodiwtedubighitsevhace B orfhE0 is

~cylindrical casing 47 is located in front of the lens of the canera 4. The .
act uat or #eitghiesh anay Wwhexehptan , inagevant stieomoinkedy |sunfidam|F cosiagy 47.

A mark 10  recognition path is .opened and closed by turning the first :
shutter 7iMm3Gee®nofthehaonzdee 2 1if tHickeshiRli nent, the second shutter 9 is
formed of an L-shaped plate which is vertiCaIIé noved by an actuator_45,

u

such as a sol &foithit embadimeptinddre Lirsh sbhukber: o 4B dRemessidy 27

The second .shutter, ‘9 f.orned 15 f the L-s ed plate opens. and clpses an
openihg ,4?15?"3[ I’fg"fi‘sﬁﬁg ,l%t@?pﬂéé'é%“l %z‘?ﬁea?‘}u? °’Eh'é€e59 5pBR®and

I t i1 ition path 11 is evident that the fjrst,and
econd spaPt RSHARG 48 RoicHyHaErah PRECAS,I Lt esvhtchortd todBBove,

Second | | IRRESTE itHad 5T R I Sflfing cAPEEEY A1 eedtey S0 1T

Lransm ssieadall HE0knd henBl BECLAR KafleRd'al! 25M1 28LARCEY! BB) . WHELR hily.

called a halt mrror. [n this enbodi nment, the I ncl udes a bearing

menber 25pe ki mdkbR, SHEl oURERA" okP-thd ey PEAALNEaTEEAR nk? 4 MNi £ mk X

supported by a l'inear bearing 13 nounted on the apparatus stack, is novable

vertical | yetlognitilth padth db’ ¥pdrdy (#8g2ldbsed by turning the first
| shutter 7 formed of the pléte. In this embodiment, the second
} _lsl_mtter 9 is formed of an L-shaped plate which is ve’rtica.lly
moved by an actuator 45, such as a solénoid or an air cylinder,

which is moﬁntecl .'on the casing 47. The second shutter 9 formed

.15 of the L-shaped plafe'opéns and closes an opening 49 of the
casiﬁg:47, which faces the noézle_z, to thereby opén and close

a part posi’tioh recognitioh path. It is evident that the first

and second shutters 7 and 9 ér'e_ not.limite‘d to those plates as
"mentioned above, but may be optiéai' shuttéfs or fnechanical

20 s_hut'te_ré,. The first and the lsec_ond ligh£ source 8 aﬁd 10 may be

| ‘EL elemé_nts or LEDs. The partiai tfansmission mirror 6 is
preferably a 50% transmission mirror,. usuélly cal-léd a haif

mirror. | o |

In this embodiment; the-z-shaft 1 includes é bearing nember

25 14 and a shaft member 15. The bearing member '14, which is
'éupported by a linear bearing 13 mounted on the apparatus

stack, 'is'r'no'vable vertically or in the axial direction '('usué.lly '

the up and down direction vertical to the mounted surfé;e F).

-7 -

i I

This Sheet Has Been Reﬂlaced




the up and down direction.vertical to the mounted surface F). 8 The
.shaft nmenmber 15, which is supported by the bearing. nmenber 14, is turned in
~a plane (usually a horizontal plane) parallel to the nounted surface F. A
nount ed part Wabsorbed and held by the tip.is changed in its orientation
“through the whafh nepber 15 ghticheimsunported by whecbdeavingdmémbert he
‘mount ed surface F through the_vertical povement of the_bearing nmenber 14.
In this erfbdiifefurned in@ PéanghilupupsLy: abh9rsaﬁpﬁﬁispéaaﬁgcaaxeli!aa%«i ng

L 2% B i $ Rl e o S B
b1 ock 10" T HoOFEh ol SEIGrtatinh tREETE A BBbroBathy o
d spcbed St e I ey e i 1 £88n "Phe SHBURHEN “pifenBe

prane ver t A P S P EAGRRR OF SR8 peEe in fehBL Hace £ one

by one in sucogsing niRiaimEit 0l0%kahe il%,Ccmahﬂdrwithleam?hahgpa%t@bave
-the frame 16 by a timng belt 18, "and i s furned together. wth 2 t he

shaft 19. pigciehabt hhQing agie! e6up bbsdrptabin IHodHed Ndexrr@lydld Oln a
t hrough a pair of bevel gears 20 and 21. The shaft 22 extends passing -
t hrough t hersd®f tigreobapléd afithhahé Stwfdr lend\ bEnmithe @UdHAFR2311s Themy
attached to the shaft 19. The timng belt 25 18 is put -on the timng
pul | sy 23 ok Xed i 12 nghbsl taXkhysld t Bee turned in a plane (usually a

horizontal plane) parallel to the mounted surface F. The blqek
- 12 with the absorption nozzles 2 attached thereto is suppbrted
by e beafing member 17, whieh is sepported by the frame 16. .
The block 12 is diePOSed so that” the center of rotation of it
15 is pafallel to the'mounted.surface F. Therefore, the absorption
nozzlee 2 are.rotated in a plane vertical to the mounted
"surface F, to face the mounted surface F one by one in
successive order. The block 12 is coupled with a shaft 19 above
the frame: 16 by a timing belt 18; and_is ﬁurned together with
éo_' the shaft.19. | _
| The shaft 19 is coupled with e shaft 22-for ihdex-rotation,
through a pair of.beVel éears 20 and 21. The shaft 22 extends
paseinglthrough the shaft member 15 of the Z-shaft 1. A timing
pulley 23 ie-fi:mly attached to the shaft 19. The timing belt
25 : 18 is put on the timihg pulley 23 and a tiﬁing belt 24 of the
block 12 in a :stretched fashion. Reference numeral 25
designates a tension pulley for eliminating the slack of the
_fiming belt 18. The rotation of the shaft 22 for index-rotation
\\
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bl ock* 12 in a stretched fashion. Referenee nuneral 25 designates a tension
pul l ey ‘for elimnating the slack of the timng belt 18. The rotation of the
shaft 22 for index-rotation . 9 is transmitted through the paired bevel
gears 20 an [err] shaft 19, and through the tining pulleys 23.and 24 to
rotate thelfl 5ERNEMittRd thuprghpthe paired:bevelhgeans| 2¢safd 2ntk@4he

turns vmtho any sli on the pulleys 23 and 24.. As a 5 result, an
exact indeR* aiEBt i?l'oﬁ q’S’é@B‘JéH hgh otfid R G cPWhbEES f RAmands6 2ids ttau rroetch e

th haf t t t of th d bevel 20 and
R R L L e
belt 27 |t 26 f 16 10 X
d(ral ven tl)nf{é?ﬁgbyltgﬂ ri vean%lgg? JZPP‘?%? gﬁ;%]ee p‘él e%rrzgggnﬂ p?l‘l,sur al Aurber o
of abgor ptfggufgzzgﬁs ag{__elﬁggkal Ft%ug&ﬁ%ﬁgg@%ﬁg Iggqlg‘q}fg whi chB%hsolr;ade |

i ndex-rotatron Ih a ane vertrcal

form ng abgpgpbi oNg lént kQ ang Ly b rned, .these
nozzl es 15 succersrgT vel yggggs he absorptloar}%q-'pog‘lgf“FS ﬁ,H r’rﬁi‘]’rﬁqqﬁ“g
posi tion. énghdfémeRtDOE FRA! palihed BeveD ngz4! adi;ald
and equi dir sl?%n |y arrayed on tarjfe bl ocl2’ 128(% eregy ?éémszg%‘a CPor a’ﬂ?‘%/h

.absor pti ondubieng i tlge RARe ildn . WeRuidhe theoskat? inémbéi'n]?si e&’%ﬁnﬁ% ‘f{]er]tfh

the absorption nozzles 2 are 20 turned in the vertic bl ane _
absor pti on2hoial meBhsmtdn\mvaimn@nbelecusom&mﬁd N i €n@i ek8RleUR 6l Ii@M a

part supply means (not shown) by absorption, and is nounted on the prlnted
circidt bodwiven to vermcbyng dhivebsoubceg feznexainpees aSmbtor 28.
| A plural number. of absorption nozzles I2 are radially
mounted on the block:lz which is made.indek-rotation in a_piane
vertical to the mounted surface F; whereby'forming_abéorption
moﬁnting means 11. When the bIbck.is turned, these nozzles
;5. succeésively' pass the ébsorption, position or the mouﬁting
position. In this embodiment, the four absorptlon nozzles 2 are
radlally and. equldlstantly arrayed on the block 12, thereby
formlng a cross. In the absorption mountlng means 11, when the
block 12 is turned every 90°, the absorption nozzles 2 aié
20 _' turned in the Qérfiéal plane. With the absorption'noézle 2 set
-downward, aﬂ-éleétronic part W is picked up from a part supply
meaﬁs;(not_shown) by absorption, and is mounted on the printed
dircuit board'?. in,éelecting the absorbing means, there is no
particular restriction. However, a vacuum absofbing ﬁéans is
25 preferéble_since én advérse'effecf on'the electronic part' w is
minimized. In this case, tﬁe.vacuum absorbiﬁg means holds the 
electrqnic.parf,w by vacuum attraction, and when it is moved to

and positioned at a 'moimti'ng. location on the mounted surface F,
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partitular restriction. However, a vacuum absorbing neans is 25

preferabl e since an adverse effect on the electronic part Wis mnimzed.
In'this case, the vacuum absorbi ng nmeans hol ds the el ectronic part W by
vacuum attraction, and when it is noved to and positioned at a nounting

| ocation &t t#etPplheeddaxt f freer for mountisgt sitf hthereonf ikge femovbngti ng
it thereon by renoving-vacuum attraction. I.n this enbodi ment, four pressure
sources aM@ Aftragioibnnkr t Bis oempedimgntabfoun ipresaure esod@rces

t hrough four holes 37, 38, 39, and 40. These holes 37, 38, 39, 5 and 40
are comufitEadiSPREFHIRI Tnected ckQurbesSouce absamptdipnunozzlesugdh
four path 3 t0.36 Lch e r by. partitioning and sealing a space
bet ween t%grggg%iﬁ&uﬁéﬁgéFslssanégvﬂggbl%EE ié'b$h§§ﬁlhﬂ eﬁeéﬁs,3guc%9as_

O rings, res,.2 2. .Jhe nozzle nd_the ports 29 -to 32 are
respgctivgﬂg %g 5§?n.8@§8ﬁh88P28 S?nﬂﬁﬁﬁgaogopF%%spgﬁsfﬂﬁep%??%cﬁ? §B_Ef our
hol es 37 &g f PdL AR T I 2,,anq. bl qeks 41.10 44 connecti.n

t her et o. Pa?ﬁg_)agﬂﬂhseluggr tés})(auo‘Tb ?ﬁgh%ol:ég %?bt §%40-"g}_%]éé orired ﬁr_f"ﬁg g}I’Y)cks
41 to 441p&%%ﬂ%&bh!ﬁPYanﬁaSQaQiﬁ&sﬂrgpéearﬁét%éeﬂeﬁhgnﬁgaffn Smé@bgf 17
operable In either of two nodes, "a 1 positive pressure generation node
and a negahdvehpr BIBuke 12€Hy 3hdN nEPRantd, BULH d4'QH Hfdd O on
the nounted surface, the node- of tﬁgopreggdre_spurceq?s C anbedﬁ%spé%ng
positive POeESUBR. JEE MYz AMedand the pBeeBEPRYOBLNDY N +80rdiiSddt OfelpNd
to hold the electronic part Wby absorptive 20 - attraction at other

posil0i ons interabnapstefdebytesaifco Nqyidics DA pastEeBEr Bhé OfoiPdfolds

sol enoid val ve, for exanple, .is :
- 37 to 40 formed in the block 12, and blocks 41 to 44 connecting

thereto. Pafhs as thé_parts-of the'hoies'37 to 40 are formed in

the blocks 41 to 44;-respectively..Each'preSSure soﬁfce is
'designed SO .a.s to. be operable " in éith’er of two moc'le.s,' a
15  positive .pressure genéfation, mode and a negative pressure-
'generation mode; To mount the electronic part W on the mounted
surface, the mode of the pressure soufce_ig changed to the
positive pressure generation mode at an absorption/mounting
poéition, and ﬁo hold the eléctronic part W by absorptive

20 lattradtion at otherﬁpositions, it always operateé.the.negative
pressufe geﬂeratién mode., A solenoid Valve,'for.example, ié

‘used for switching the positive pressure Qeneration mode to the
negativg préssure generation mode and vice versa. To apply a
podditive pressﬁre, the absbrptibh nozzle 2 connecting to the

25 pressure genération source ié opened to air.

The 'électronic—part surféce mounting apparatus - thus
‘constructed mouﬁté.én electronic part W on fhe-mounted surface

in accordance with a timing chart shown in Fig. 7.
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used.for switching the positive pressure.- generation node to the negative
_pressure generation node and vice versa. To apply a podditive pressure, the
absorption nozzle 2 connecting to the 25 pressure generation source is
opened to air. The electronic-part surface nounting apparatus thus
constructed nowhés cwosd eatrapi ofpathe Wabisddptininhedziesf a@e which is

accordance with a timng chart shown in Fig. 7. 11 The cross array of

t he absor pmountedzohesh® Miwesh énd nofintbe @ shiaft dwerigntushedhatZ-tHeaf t
1, is turned at the step of 90[err], and the nozzles 2 are successively
directed dewARaref 90°Fheandoihee nozzlesctX:dargdovenesessvelvicidirentds
el ectronic part Wfromthe part supply neans, by absorption. The part
attracti ngdepayvarden i STQGCCEE’%F\}GI yzpefiﬁ-é'ﬁﬁﬁﬁdvm dewnwand,r r@td:fratqks nédr| e -
array. Duri Eg t he part at tractlng1§Perat|on second shutt 9 arra ed
orthoaonale ctrgn uRB& sPQEEn%HPB Fﬁ€n§ecgﬁdq %ﬁﬁp

10 is 10 mﬁtcﬁg %3 “3?{@ at th it shut.t er ar,r ed
paral l el t5PPhBFGuATEFAS gceoqgr% 1C‘Trste%I 3ﬂﬁc?ﬁ§l?’? ¥t pFr‘:JI‘?Fmsegur
switched o nd S n | 0Si e

"to be rmun%%ﬁ H:s I‘(r'el{ec%):'gm z]g%l) glotzz %iq%gg%g 6“’%%@ 6%% hééﬁOZZQ:%ICFECEIq/ed

gpr?ﬁghp;‘f{:béﬁ% Bnb 4HE %égonﬁaréﬂﬂtéf iy ik :[Séé;ﬂé’d Mo d Thé rQGRss

y
POSI oh recog Ion IS carri a manner i 1'e one

absorpti oMng@azhe BubgabBipxed 8pEntheanazthe 2 cRoplss Ll dﬁéeecltd qni ¢
part W the position 0 the e ronlc part W previous pi cked up 1s
reCOQB'ZedswiﬂchaasoMﬁMwhfﬂﬁ'dEJﬂ%E?same time the first shutter 7 arrayed
parallel to the mounted surface F is closed and the first llght
source 8 is sw1tched.off. Under this condrtlon, the position
of the electronic part W to be mounted is recognized by picking
up an image on the_nozzle,'recei%ed-through reflection by the-
15 partial transmission mirror 6. The'procees of the part position
lrecognitioﬁ is carried out in a'-ménner that while one
absorption nozzle 2 ie indexed and the nozzle 2'picks up.a new
electronic part..w, the poeition of the electronic . part W
previouély picked'up is recogniZed{ In this way, durino the
20 part attracting operation, the positions of the picked up
parts are recogniZed using the images reflected'bj_the partial
. transmission mirror 6. To be more specific, in the nozzle array
consisting-of four nozzles 2, for example, the first nozzle
attracts a first electronic part Wlinabeorption and then the
' 2§ block 12 'is turned by 90° in index-rotation, to direct the
'_secohd nozzle 2 downward. When the second’nozzle 2 attracts a
second electronic part W, a process of recognizing the position

of the first electronic part W SeiZed_by the-first.nozzle 2
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20 .part attracting operation, the posi-tions of the picked up parts are
.fecogmi zed using the images reflected by the partial transm ssion mrror 6.
To be nore specific, in the nozzle array consisting of four nozzles 2, for
exanple, the first nozzle attracts a first electronic part Why absorptlon
and then tstarts. Theack the secondnoozkyeold[ eeikesnthadescendelectronic
direct the second nozzle 2 downward. When the second nozzle 2 attracts a

second el @@ftonVe id thea nRarkes sasrayecbynifarsgethetpored i i oindes-

first electronic part_Wseized by, the fir nozzle 2 12 starts. Then,

t he secondf‘ﬂféﬁ-l%‘i sBP¥es Wik dnﬁFéif’-‘rc?nlﬁt?ﬁF? Nsarﬁpqrr‘?é'-lrﬁkﬁ%
array is further t n‘g g dex; rotag & e, third nozzl

starts it $HF& eleckranif; ParE ctnﬂﬂﬁ%ﬁ%ﬂ R Eiﬁ?r@ﬁ?ﬁ?glﬁﬁrt

'.2Lte£fstr S shogat ‘38%2*? chngy chingd. Bestd oty R PeSBERyh e ;Qgﬁsgggg?,
t t af t
port or med S Lkneonte SN BR300, bl R RBLORI. A9RTE 2 le fatFRERRA" Y

parts W trye t%%%thé? Ok h&0 afH”é%é?%#é&ﬁ?tBEBrStEEBtA%HS%HE“6§$%t%on'

r-ecogni ze The posi fonre ognltlo l'ectronic part W

conpletedr@dd dﬂtidﬁ“&ﬂéﬂcdﬁﬁﬂrfénﬁi dEméde TRWS] | ¥ HO0St4t&Nthat
however . Before the part nounting wor t he position of the printed circuit

board is @da0¢hezadzzles ecagmazehbheléeakdnaesphres W}Sthetpesitish of
shutter 7 arrayed parallel to the nounted surface F is opened, and the
firsto | i glonlgoonee el eick xomilec padtom, mhnbe ybe secogniszédttehe%asieyen
orthogonal to the nounted surface

- recognition of this electronic part W will be completed till

the mounter head 3 is moved to the mounting position, however
Before the part mounting work, the p051tlon of the printed
circuit board is recognized. To recognize the board position,
15 the first shutter 7 arrayed parallel to the mounted surface F
is opened, and the first light source B-is switched on; while-
the second shutter 9 arrayed orthogonal to the mounted surface
| F is closed and the second light source 10 is switched off. An
image on the mounted surface F, ‘passed through the partial
20 transmission mirror G,ris picked up. Thereafter, a given part
mounting workﬂis performed. |
While having- described the sp_ecific' embodiment, it should
be understOOd that the:present invention may variously be"
modified, 'altered and changed within the scope of the
25 'invention- In the_above—mentioned embodiment, the absorption
nozzles are conpled with the vacuum absorption: systems
associated therewitn, respectively. The absorbing/mounting

system may be modified such that a positive'pressure.is_applied

S 12 - |
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F i's.cl osed and the second light source 20 is switched off. An inmage on
t'he nounted surface F, passed through the partial 20 transm ssion mrror
6, "i's picked up. Thereafter, a given part nounting work is perforned. Wile
havi ng descri bed the speC|f|c enbodi nent, it shoul d be understood that the"
present |nﬁ&nQQ*Yrﬁ@evabﬁgﬁﬁtyobenﬂaﬂﬁeeﬁhreﬂtadedounwacdammiy\mtrmnethe
scope of the 25 I nvention. In the above-nentioned enbodi nent, the
absorpti on%l"‘é’é‘“&r’é‘%&%]‘ed wi th the vacuum absorption systens

associ at ed t herew,t h ectively. The absorbln / mounting system may be
modi fied such f¥fat® ﬁbﬁbgPa FROYP et the € ﬁﬁﬁFPQ&C'P""ﬁ: FHrgﬁF? ppunting

b d | h .
o Pl aBgezatul [SE" Eflot WAL, Vel bRe %SLL#%?L&&E Pidintione
presen 'nyl%wl@gt ABuRtER) o tRBSRERE MG of "PAE| EandPL £ £8: AL "

end of the Z-sha I's rota ab an axrs
surface in a Olyl h e ti
transm ssi S%O%kr?g? TxllI %iib)e%V\g:e(;nm{:lﬁE qno&ﬂﬁ%surﬁgéggganﬁl' aaca?rearra? A
first corrbb&%hbganafl atdl rtihte ShghhebdashArdés St A'ﬂaﬁrgﬁw Cerafsmiss Sion

arrayed in a plane parallel to the nounted surface IS provi

taking an mimgeroist hecared! bedwedn a4 mifithted WA Kh & ENd A 'éﬁ}n%a? A
second shutter and a second |ight source is arrayed in a plane orthogonal

to the noufifedtscombiaatdbnChfi a Fideitdethutterd alfidiG a0 F@IE gHE tdurce
absorption nozzle. 15 In the first and second conbi nati ons, to take the
i magd%on the arrayed in a plane parallel to the mounted surface, which is
provided for taking an image on the mounting surface, and a
second combination of a second shutter and a second light
 source is arrayed in a plane orthogonal to the mounted surface,
whrch is provided for faking an image on the absorption nozzle.
15 in thé first and second_combinations, to take thé_image on the
mounted'surfaée, the first shutter is opened and the first
light source is switched on, and to take the image on the
| absorption nozzle, the second shutter is opened and the second
' llght source is switched on. Thus, the p051tlon recogltlon of
20 the images can be made by one camera taklng both the image on
the ababrptibn.noazle and'the image on.thé'mounted_surface. |
Further, the position recognition and the part mounting can
successively be carried out by merely éhahging the first and
second shutters and'light sourcesland making 1ndéx-rotation.of
25  the array of the absorptlon nozzles 1n a plane orthogonal to
the mounted . surface. Accordingly, the part mounting speedlls
increased by the time taken for the part to be moved to the

camera. Furthermore, while an electronic part whose pOSition'
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mount ed surface, the first shutter is opened and the first light source is
.switched on, and to take the image on the absorption nozzle, the second
shutter is opened and the second |ight source is switched on. Thus, the

. position recogition of 200 the i.mages can be nade by one canera taking .
both the resggnitiohcishfdrpti compbeted idsdmonediomgehemaunted sueihce
surface. Further, the position.recognition and the part nmpunting can
successi vEPE btscaewRbing.tthe pesidiiprc pénghagremeiningteleatserbadart
shutters and |ight sources and nmeking index-rotation of 25 = the array of
the absor EPPoPenGSEPS§-‘-|Zﬁda pesreddnglagotdie taathe iR dhaimepnting
-Accordlngyy t he ggrt nmopunti ng speed i's increased by the tinme taken for the
part to b oxk, dd anera Furthernore, while an electronic part whose
posi tion 14 recognltlon is first conpleted is noved on the nounted
surface for its nmounting, the position of the remaining electronic part can
be recogni zed. Accordingly, the tact tinme of the nmounting work is reduced.

15 WHAT | S CLAIMED 1 S: . 1 1. An electronic-part surface nounting
apparatus, 2 conprising: 3 ~ - a Z-shaft vertically novable with -
respect to a nmounted 4 surface of a printed circuit board on which an

el ectronic part

\\m\\\ i
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5 is to be nounted; 6 a canera with an optical axis parattet—to

said Z-shaft; 7 ' an array of absorption nozzle - ower
end of 8 said Z-shaft, being rotatable about an agmman Haﬂylﬁl aid 9
mounted surface .in a plane orthogonal to said nounted*sueface;n * a
partial trE@AT] 58| CRAFMEPOISE ocat ed between said nounted 11  surface and
said canera; 12 . a first shutter and a first |ight source disposed.in
a 13 1 first planeAarabPlertronig-pamtunt edrfaceéacaountingt appacatus]s
sai d nounted suyrface being taken by said canera when said first 15

shutt®r i SCOPRFEILAGREH said first |ight source lights up said 16  fjrst _

| mge; and 17 econd shutter and a second light source disposed .in

a 18 > second Pl &ﬁéh%ff hotfrtdca %aﬂﬂvﬁﬁt}ﬁ_t gﬂ-ts’hrFaﬁﬁh?cﬁ é’él_:gﬁllczjgpﬁlﬂ@@dwd |
j d ab [ ozzl e hei take, saj d caner en _sai ) secon
Shutthr i< %é#e o ipaﬁ’d‘b‘seedg%fnfq‘v&]?%‘iﬁ&é‘ 4 af, e ectronie paxind

| mages is to be mounted;

6 . a camera with an optical axis parallel to-said Z-shaft;
7 _ an array Of'absorption nozzles, mounted on a lower end of
8 said Z-shaft, being rotatable abbut an axis parallel to said
9 mounted surface in a plane orthogonal to said'mouhted surface;
10 a partial traﬁsmisSiOn mirror located beiween_said mounted
11 sﬁrfaqe and said camera; | |
12 o a.first shutter and a fifst_light sburce'disposed in a
13. first plahe parallei to said mouﬁtéd surface, a first image on
14' said mounted surface being taken by said camera when said first
15 shutter is opened and saidnfirSt light source lights up said
16 first image; and | | | | |
17 a second shuttér and a second light_source disposed in a
18 secqhd plane orthogonal to said mounted surface, a secbnd image
19 - on said absorption hozzle'being taken by said camera when said
20 éecdnd shutter is opened and said second.light soufce lights up
21 .QAid seéond_imagé. | ' | f\\\\\\\\\\;\\;\;\\
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