; €3edXTJ6TS16 August 2004 1 DESCRI PTI ON SUCTI ON NQZZLE FOR HOLDI NG
COVPONENT BY SUCTI ON Technical Field The present invention relates to a
suction nozzle, and nore particularly, relates to a sucti od6rfysgust2pg¢
hol di ng a conponent by suction used in a conponent nounting apparatus for
nmounting a conponent such as an el ectronijc conponent on a circuit fornation
obj ect such as a circuit board. Background Art Fig. 13 illustrates a
conventional suction nozzle 1 used for holding an el ectronic conponent B by
suction in an electroni c conponent nounting apparatus. The suction nozzle 1
i ncl udes: an outer nozzle nenber 2 Bﬁg%ﬁgP@Iéﬁrst suction passage 2a; a
nozzl e body 3 provided to be displaceable w respect to the outer nozzle

st suction pasSaperoN: Nahaca bR HEE TRy Coreotbu VBT SUREEEN ot nozni e
menber 2 and the nozzle body 3 for elastically urging the nozzle body 3
toward a predeterm ned side (dowward side in Fig. 13) in the displacenent

direction ( rd d_downward in Fig. 13). The second suction passage 3a
ext ends ir1#$g£%H§% a%%%ﬂat direction of the nozzle body 3. One end (I ower
end in Fig. 13) of the 16 August 2004 2 second suction passage 3a i s open

at a front end fHe® BECIERHnct VRREFR T EHATY. A3 BRCERRNNBRZRECH0@Rd3 in

t he di spl acenent direction, whereas the other end (upper end in_Fig. 13)

t her eof i s TJeh RATELGWRT Iohd Hedédese fugpsucédent Beézilg £prg. hedpisg ahe
nozzl e body 3 in the displacenment direction to allow comunication wth the
first sucti IMRRRHYORaSUTHon Ue3e¢dninodz FemMPonent enpvabipgatrRefeduso a
nozzl e shaft 6 of a nmounting head section 5 of the el ectronic conponent
nmount i ng apiRr dreENbing mozemponeittesudh Jhean electronic component on

a circuit formation object such as a circuit board.

Background Art

Fig. 13 illustrates a conventional suction nozzle 1
used fbr holding én electronic componenﬁ B Ey suction in an
electronic component mounting apparatus.

The suction nozzle 1 includes: an outer nozzle member 2
having a first suction passage 2a; a nozzle body 3 provided
to be displaceable with respect to the outer nozzle member 2
and having a second suction passage 3a for communicating
with the first suction passage 2a; énd a spring 4 provided
between ﬁhe outer nozzle member 2-and the nozzle body 3 fqr
elastically urging the nozzle body 3 toward a predetermined
side (downward side in Fig. 13) in the displacement
direction (upward and downward in Fig. 13). The second
suction passage 3a extends in the displacement direction of

the nozzle body 3. One end (lower end in Fig. 13) of the



‘nozzl e holder 7 includes an inner sleeve 7b holding balls 7a inside and an

outer sleeve 7c into which the inner sleeve 7b is pressed. The balls 7a are

fitted i nto engagi ng concave 2b formed on the outer nozzl el1Géugust 2004nd

t hus the suction nozzle 1 is secured to the nozzle shaft 6. A suction

passage 6a of the nozzle shaft 6 is in cognunication W th a vacuum suction
s

punp 8. Thus, the el ectronic conponent B hel d by being sucked at the
front end face 3b of the nozzle body 3 with a suction force of the vacuum
suction punp 8 acting through the suction passage 6a of the nozzle shaft 6,
the first suction passage 2a_of the_outer nozzle_nenber 2, and the second
suction pas;gaegceo(%éia %‘fc% nB23F89B0d¢ 35 WREThoZEI & sﬁ’é‘?‘?ﬁGGP nfedfanieal |y
connected to, ,an eIev%ﬁi n _mechanism 9 _and a rotation drive nechani sm 10.
The suction ns¥A%e a7 hg?EFoﬂé‘ nbves &g)ar?(; the RQFFE IRy 33dgdn the

t oget her mﬁ%£1th6nozzle shaft 6 by the el evation nechanism9, and rotates
around its SKGPIAGEREREr AHIEFTERB ndREreashihe Othen RNG otuRReh end vin
mechani sm 9._ Wen the el ectronic conponent B is to be picked up by suction
froma conpdriéht ¥Vederexref i bh PRBE Sfovin)resr te¢rd elfaser G curpyronemd
mounti ng apparatus, the suction nozzle 1 is lowered to a predeterm ned

hei ght posi thag® (Guckidn L3heioghtthsostazzde) bagher 8 tilme thendispbadenent3b of
the nozzle body 3 cones into contact with the el ectronic conponent B. The
el ectroni c Eémeeiénn B-¢s allaw sgokadntioathen f nairtth erthef aér8h ofudthison
nozzle body 3 with the suction force of the vacuum suction punp 8. The
suction. nopaissagehdkdi ng the el ectronic conponent B by suction is lifted
to the original height position. Wen the el ectronic conponent Bis to be
pl aced on a circlhe bBoatdofnoiozzhiewl) ist remswablen amzdhedl tics d avesAxk to a
predet er mi ned hei ght position (placenent height position), where the

el ectroni c shafianeft of comemuUntingCoRéadt seicthohhes cigftuthebosrgbt Adie ¢
suction nozzle 1 is further lowered to apply a load to the electronic

conponent Bcbhgbnbas bxﬁﬁjhtﬁﬂrfgeaﬂpﬁFéﬁaﬁ@QFw M A2 Chbtdet boar d.oHy
this application of a |oad, the electronic conponent B is placed on the

circuit boahdzzIBenhspakAY74ih81RESYI hedi{ir AN N RS dIMAHa 1aRP1H£d to
t he conponent during suction and placenment of the 16 August™ 2004 4

conponent . Wagedspesafifabliert BEesvs i 19 thiaDSA R g ifﬂ}?eﬁ:t %Fé%lx}'ee% 0
wth t

t he conponent B when the conponent B cones into contact e nozzle

body 3 during thesseaponeiye %‘&I%ﬂn?a-rgfeS?H:E‘%d‘liﬁltﬁo.qu%%ri% the, damact

applied to the conmponent B when e conponent comes into “conmtact wth the

et abaatf, 45k bACCROTBAREDtn P Wiid, £OMHSIAN Whe o Riliort | ©

i npact absorbing function, the urging Torce o e spring 4 1s pre

as snal | as“89§§%bii%sf%éééfkﬁgﬁﬁfﬁﬁgiﬁg}fq% gggg%Lgﬁtronic conponent B by

t he suction nozzle or ce provi t he vacuum sucti on punp
8 also acts on the . end _face 3c fupp d face jn Fig...13) of the
nozzl e body 3, uggisiltgcac{lhoé'l n&%2°89%0d a3°|%:1 Eﬁ% di? ?or?r%rftv\h%ch”t héh
spring 4 is essed. If .this_suction force,causes the nozzle body 3 to
be di spl ace%&%q@&]c%%%]g%% e PhePghfe PO t PBATLP HRUFR o%' endt#4te Fhof

the nozzle body 3, a suction error and a placenent error of the el ectronic
conponent EFﬁ%%tfﬁﬁiﬁ.c?WP?ﬁ?ﬁﬁ olﬁvﬁ?ﬁdthYsbﬂ?E%I§Bégﬁﬁta6ftpﬁefﬁ8?£le

body 3 mithend face.3b of the nozzle body 3 with a sucfion force of the
vacuum suction pump 8 acting through the suction passage 6a
of the nozzle shaft 6, the first suction passage 2a of the
outer nozzle member 2, and the second suction passage 3a of
the nozzle body 3. The nozzle shaft 6 is mechanically
connected to an elevation mechanism 9 and a rotation drive

mechanism 10. The suction nozzle 1 therefore moves up and



respect to the outer nozzle nmenber 2 due to the suction force, the urging
force of the spring 4 is conventionally set at a relatively |arge val ue
(for exanple, 3.92 to 5.88 N (400 to 600 gf)) so that the Gﬁdﬂﬁ&SF39Q% can
resist the suction force acting on the nozzle body 3. However, the |arge
urging force of the spring 4 16 August ,2004 5 inevitably reduces the

i npact absorbing function. Nanely, the large urging force of the spring 4
results in that a relatively high load is applied to the electronic
conponent B when the suction nozzle 1 comes into contact with the

| ect [ B duri.ng th t ion. .Likew L ativel
hi gh | oad (CDFPaRtRet ) i cobrories EopaRET Bowrdh CRE cFbevPBAPE
conmponent cones _i.nto contact 'tg t he ciraut% boar.d duri the ¢ npogent
pl acement . "S5 & e it e?’é‘itF%? €2 ofthBHBMAt S-S0 %S Shaie act theFBBf

have sol der bal.l s i.ch afe to be crushed top an appropriate di aneter by-a
-1 oad duriﬁ&%&ﬂﬁbéﬁgﬁg.GSEEhtgﬁaFPtéFiﬁneﬁﬁbY?0%? W nts must be
placed with a lowload. If_a high load is applied to such electronic
conponent s duri MGeH dEenehtect G| GRFPINANS B L 58 deudiskaskdgzshyel y.
In view of this point, above-described f conventional suction nozzle 1 is
not suit ablS&SEPIMETOM fy ¢PrePemet - Epoder| secEdanc (BofpShone Hlvi Blaet he
sol der balls on the back surface thereof. Disclosure of Invention An object
of the pre$dRCtirandnt composens  mowitdada apratadvsnoiAle Sugpsine vpzzle
preventing di spl acenent of a nozzle body due to suction and al so
suf fici ent ly Bdsdebengdt e i apautedatexrmdorgsbnkaightr ipegisioni ohsandion

| acenent of 16 August 2004 6 the conponent. A first aspect of the
i nventi on pedghtiepoAisioni onwhezel ¢hkoif ronltdiengl £acEn@neft the suczzba,
conprising:., an outer nozzle nenber defining a first suction passage for
conmuni cat bedyw3t lcanesucinton somtset akivdhe téed dlertaeh iandanpwrzite body
accomodati on bored a nozzle body for holding the conponent at a distal end

face thereGhebelsetirbaic lRrigehetpEOXidrathéh deuakeamtpdahed firbritheem®zzl e
body acconmodati on bore so as to be slidable in a direction of an axis

t hereof andazedi3pt alf HHée MsLiTdbargy f Bowithe taet &fuctazal eIt the
nozzl e body defining a second‘suction ‘
vacuum suction pump 8. The suction nozzle 1 holding the
electronic component B by suctién is lifted to the original
height position.

When the electronic component B is to be placed on a
circuit board (not shown), the suction nozzle 1 is lowered
to a predetermined height position (placement height
position), where the electronic component B comes into
contact with_the.circuit board. The suction nozzle 1 is
further lowered to apply a load to the electronic component
B that has been already in contact with the circuit board.
By this application of a load, the electronic component B is
placed on the circuit board.

The spring 4 1is provided for absorbing the impact

applied to the component during suction and placement of the



passage extending in the axis direction thereof for communicating with the
- first suction passage, and the second suction passage having an o SB it t he

distal end face of the nozzle body and an urgi ng nenber forl d¥§¥ﬁ§ &
nozzle body in a direction away fromthe outer nozzle nmenber, the urging
menber bei ng accommpdated in an urgi ng nmeqrtber accommodati on chanber defi ned
by at least a wall surface of the nozzle body accommodati on bore and a
proxi mal end face of the nozzle body. The suction nozzle of the present
i nvention includes the urgi ng nenber accommodati on chanber forned at the
proxi mal si dem@bnbAe. NOZHceeDOsle d i MU LI, t hendr Gg; JPMIEr abSorbs  th
accommodat ed. %he ur gi ng neﬁbggxzééahnndgfion cha%%g¥q§hut %ffo$rgn1tﬁ%
first and sepgnd:Passages oV {ie Lo BN, 2 oAU | Qfhes ! ©
is possible to reduéé tﬁe.suc%iong¢§ﬁ%% rom-t élsuctié% source act§ﬁﬁf¢3n
t he nozzl e [ dir [ [ j URQi i's ) ed.

bady idhdiiedi oot i ol hhiGh bhs, U0l Q- fIRDER T o GO Sase

Ther ef or e, e urging force of e ‘urging nenber can

ol or g1 nGUPBRRE  ort eheSkl kot mensb A0S e el SheiEd

Conponent . EUBGEPAPPYST RHEnVERG. B TOHENIT O o LA eh
romber act | SREONCEREL hos Aves Hoy S S Hor o 1 GRS e G Pg - A
e ord SRS 2Ok MELG Sabdgls ALY 41

agai nst an urglng force of the urging nmenber froma first position, where a
di stal end WERE&NSf fares iP5t WA | ARFLBEI boifi FFEerARIY RSonfBabbt tasm

wal | surface of the nozzle body accommbdation bore, to a second position
where the dPesaibiad face of the first cylindrical portion contacts agai nst
the bottomwall surface of the nozzle body accommobdati on bore. After the
nozzl e body reacResingethecsact bosiaf othe tdhleaioorlic wothponends B dieda |y
with the outer nozzle nenber. During conponent placenent, therefore, the
suction nozghetiont hbgzieafle phessextivn chnpmneaproatdedisbyt hbecivasmium 16
August 2004 8 fornmation object, applying a |oad required for the nounting.
Thi s | oad csuchbiosepumnpr@spkstdi aetsf ohhehar geag £ndcéact Bhe (upgiery emehber .
The urgi ng nenber may be a spring. The urging force of the spring, for
exanpl e, nmajabe det Figf. | 35 biartHe 196zANLe@nbodpt 3norerdiran 6h88 MédzzAd i r st
annul ar groove for enlarging the dianeter of the nozzle body acconmobdati on
bore may bebddynBdimntike pditétic irhevisidle HIry ispidngy andld cmdmasseaf. t he
nozzl e body accommodati on bore adjacent to the bottomwall surface. The

exi stence offthghid r Sucairw aEogE80VEaEses I atiecendkzldengbs@Pi S8 ant® be
generated when the nozzl e body noves in the nozzle body accommbdati on bore.
I'n addi tiongipiscdd exeat &hbﬂ%;éeﬂt% He idfhtegbSAfr itdie df I She CYrbREr it
Eortlon of the nozzle body info the peripheral wall surface of the nozzle

ody acconmpglad i ofh beye. tAeCONDEEIST ModRY e LOr §8e 08n t her ot t rpyaly
surface for securing the urging nenber. By being secured to the
count er si nky1 4 figndi Qi g tHS &t D CorbonBetURINAY BRIRE!, 1
acconnndath%n chanber and thus pré@é%?g 4%wmn%ﬁ¥%u§ing g@?ﬁeen t he oSter
nozz]e ”Em%¥d§Pdt5thB?éZEﬁiQOQﬁsplacement of the nozzle body 3 with
respect to the outer nozzle member 2 due to the suction

force, the urging force of the spring 4 is cohventionally
set at a relatively large value (for example, 3.92 to 5.88 N
(400 to 600 gf)) so that the urging force can resist the
suction force acting on the nozzle body 3.

However, the 1large urging force of the spring 4



‘The Structure for communi cation of the first suction passage with the
second suction passage is not specifically restricted. For exanple, the
nozzl e body may define at 16 August 2004 9 |east one | at é6August2094
extending in a direction crossing the axis of the nozzle body and

comuni cating with the second suction pagsage at one end thereof, and the
other end of the | ateral passage may comiunicate with the other end of the
first suction passage of the outer nozzle nenber. The nozzl e body may
define a single lateral passage. Alternatively, the nozzle body may define
two | ateral, passages, and the two | ateral passages be symetric with
respect to é’lZ%a%gLYofr% STz A% B@B?cgo a&.?gtr%g.ﬁg %qt&p ‘or cBP M t he
suction souyrce fniforn1 .acts on the ou%er si de pqgigheril wal | surface of
t he nozzle yr3¥ I oHFEINE o TRECE P F uFPReSPEREordn SGERIBR Y cEM3let Png on
t he outer s%g?tgfriphi;al wal | surface of the nozzle body, a second annul ar
groove may H5eFoMitdd didiind qask butapPLieRk bRriheephechabricurrapensntt he
nozzl e body, and the |ateral passage nmay be allowed to conmunicate with the
ot her end vhent ither suctiom pezzage 1 hEowgR tiEseEOR8agGhnUHh gEbBBVe.
Al ternatively, the nozzle body may include a second cylindrical portion

ext endi ng et edtEoBiics drammariant f rdm dhgipgoxitihe errmperent Theuseiond
cylindrical portion may extend through the urgi ng menber accommodati on
chanber i ntla keiwd ski,r sta suctlatni paelssagkeighheleadondssucpmiigshsstge thg be
allowed to comunicate with the first suction passage through a third
sucti on pasdegd rooriwe ddriponegit thewbenordhecdlieubrordlc posnpamenW thmehi s
construction, the spring 16 August 2004 10 acconmodati on chanber can be
shut of f fhdomo heolitast amdhsedendciwcuion pesshgesrimge tha | abpondhe
outer nozzle nenber may define a first vacuum breaki ng passage

comuni cat iplgcwimehtat nosphere at one end thereof. Further, the nozzle body:
may define a second vacuum breaki ng passage conmuni cating with the second
suction passage SafmeOneecditit t Beeettonibe mpRhettds Bn t Be Hddist sapdagecond
vacuum br eaki ng passages are shut off from

thereof, have solder balls which are to be crushed to an
'appropriaté"diameter_'by ~a - load _during plécement. Such
émall-size electronié components'must be placed with a low
load. If a high 1load is applied to such électronic
componénts during placement, the solder balls will be
crushed excessively. In view of this point, above-described
conventional suction nozzle 1 is not suitable for mounting
the small-size electronic components having the solder balls

on the back surface thereof.

Disclosure of Invention

An object of the present invention is to provide a
suction nozzle capable of preventing displacement of a
nozzle body due to suction and also sufficiently absorbing

the impact on a component during suction and placement of



each other when the suction nozzle holds the conponent by suction. On the
ot her hand, the other ends of the first and second vacuum breakin assages
comuni cate with each other when the suction nozzle pl aces16lfdlg$62§ Pént
onto a circuit formation object. The other ends of the first and second
vacuum br eaki ng passages nay be shut off .from each other when the nozzle
body is in the first position, and may comruni cate with each other when the
nozzl e body is in the second position, allow ng the second suction passage
to be open to atnosphere. Wth this construction, the sucking of the
conponent téhér@%ﬁ“@ﬁ%ﬁ% body can be rel eased snoothly and reliably when the

nozzl e body CONES 5 tontact with the outer nozzle nenber. For exanple,

when the conponent sucked to at nogzz bady i s.pressed _against the circuit
f or mati on obj ec?&orﬁ&ﬁ& thtRethe Qr%z;z'ﬁg Hﬁé’f'&é&%e@ri’ﬂé §8cdhd SH6&iHPPon,
the first and second vacyum breaki ng passages comuni cate with each other,
16 August BN EEr GPICENSesh| PPRBORSNE Y SUSHIP Tl EHEPSHELAGN. SR
second aspect of the Eresent i nvention provides a conponent nounti n%

appar at us TGN aBPRgle sMRSfentebhning cpr ckA%SY oFHECEOR ARTRAg9e Tor
conprising: a conponent feeder section for feeding the conponents a circuit
fornati on CIRERMNEGHHITRWiddetd GHTtdon: seHsEer AEngnehengl tagrecforRdt Pon
obj ect to a conponent placenent |ocation; and a nmounti ng head section

provi ded witdzzlre hodyeampsominodadisonctianenczznezzine basinmt forg headisecti on
bei ng noved fromthe conponent feeder section to the conponent placenent

| ocati on, \iHee eicomplarntheatount digthéacersbctfaor i thereoht dy asugtpositi on
correspondi ng to the conponent feeder section, the suction nozzle holds the
conponent frainomat heroshpahensideedecosmotiabadbyis uciiag noze leonpodgnt  at
the distal end of the nozzle body, and wherein when the nounting head
section i s aszdamtoih tatort e reommoenttoplbecededeblecahi andirketdsont bdnanozzl e
noves toward the circuit formation object and places the conponent sucked
at the di staatisentghefedhe aneizzd e diedy loidld herot reding f dront ithe oblieet. A
third aspect of the present invention provides a nmethod for nounting a
conponent Qibzz1d I esmbet Pr Fdd ORo 2Rl €Chody! e LSy | an Swrarle sQBRibal Ng
an outer nozzle nenber, a nozzle body slidable in a direction of an axis

thereof W tdadRapectetteddihut @n NerEl e iBBbery; rand idh Ur ghéesenbes f or
urging the nozzle body in a direction away 16 August 2004 12 fromthe

out er nozzl@nRIHIVa tGHP Wit En Fidshd sliBe 1 6A"Ba8sAGeDY afCtheNsakofd

di stal end of the nozzle body; noving the suction nozzle to a position
above the o idn f o) ] ; hng+t sHek| z LN,Eh

di rection g$ﬂ?ﬁgﬁg£f%§%§gﬁ:%§%ﬁ€§§%g b ? ggmgﬁﬁ ?Egtggrgﬁ?tk§g%ng%igﬁe
object tor j 4. St i it r h o] t d t he
distal end of t egﬁ;?g ZI éa %!0%3} é%%g_gtg: ﬁ‘?gwggn?gl%t S\I/‘\?'?ﬁat Eggmn?gglktg ?gé%ati on
obj ect whil.e t ; j or, i np n ed by
he- cont act it RS taRroarEsr dEom 1% Shrelt Pokatl ORE LBk EE4TTe
t he directh% of  the axis_ of th nozzl e bodggtomard the circuit formation

obj ect, from & fk?erlsﬁg h%cf%?‘wmop 59 off 13 a %Jcrb%dm%%?fi Sﬁcaﬂ@?ga Lon
proxi mal side of th pzzl e body is_engaged wi.th the outer zz|l e _nenber,
B Oh rovi G BRE Son37 BTGty By (3F + LSPEE Bt e BUFEPRoSF dHforBRFENRal hst
an urging force of the yrgin nber; and further noving the suction nozzle
in the di ri’&diyonaSFOWBHﬁg?‘ggo;Be%?e ARGz 5’68%1“‘9:{8n?51ﬁe n@theF Rt
position toward the circuit formation object, so that a load is applied to
t he conponéf? ome nozzl e body, the conponent being placed onto the
circuit formation object by the | oad. The sucking of the conponent by the
nozzl e body may B¢ rerebsed WREF1lEnLKuER? ORTAESEFe INFRIHELON nENSERDRS

hei ght position. 16 August 2004 13 Brief Description of Drawings Fig. 1

i s a perspéd€i vArGiag | Megberat @sGoaRCERrEEPR onFRaBRABoNEREMEBuUNEE ngthe

apparatus provided with a suction nozzle of the present invention; Fig. 2
is a verti ®FOXdrgds-siglet idhdihe/inazzle adyatimgrhich the urging member

is accommodated. The urging member accommodation chamber

shut off from the first and second passages. With this



cross-sectional viewillustrating the suction nozzle of the first

enmbodi ment: Fig. 4A is a cross-sectional view taken al ong MBrfugust Q04 n
Fig. 2, Fig. 4Bis a cross-sectional view taken along line IV IV in Fig.
2, Fig. 4Cis a cross-sectional viewtaken along line IV' IV' in Fig. 2;
Fig. 5Ais a partial enlarged view of akﬁortion VinFig 2; Fig. 5Bis a
partial enlarged view of a portion V' in Fig. 3; Fig. 6 is a vertical
cross-sectional viewillustrating a suction nozzle of the second enbodi nent
of the present invention; Fig. 7 is a _cross-sectional view taken along |ine
VIT VI inCengtrectipg, 8i§ slg Raasikdie cFas£eshias okBf WIskLON ukP¥e®ing a
suction nozzle of the third enbodi ment of the present 16 August 2004 14

i nvention; freg the ssuchieri SaUrepoSLLEAG | @Ralthe P7ZlusPeayi g t ble 1

suction nozzle of the third enbodi nent of the present
direction in- which the wurging member 1is compressed.

a suction nozzle of the first enbodinent; Fig. 3 is a vertical
\

Therefore, the urging force of the urging member can be set
small without causing displacement of the nozzle body during
the suction. By setting a small urging force for the urging
member, it is possible to sufficiently absorb the impact on
the component during the suction and placement of the
component. Especially, when the urging member accommodation
chamber -communicates with atmosphere, reduction of the
urging force of the urging member action on the nozzle body
is more effectiveiy achie&ed;
| Specifically, the nozzle body islprovided with a first
cylindrical portion protruding from the proximal end face
thereof. The nozzle body is movable against an urging force
of the urging member from a first position, where a distal
end face of the first cylindrical portion is apart from a
bottom wall surface of the nozzle body accommodation bore,
to a second position where tﬁe,distal end face of the first
cylindrical portion contacts against the bottom wall surface
of the nozzle body accommodation bore.

After the nozzle body reaches the second position, the
nozzle body moves integrally with the outer nozzle member.
During component placement, therefore, the suction nozzle in

this state presses the component against the circuit



=

i nventi-on; Fig. 10A is a cross-sectional view taken along line X-X in Fig.
8, Fig. 10B is a cross-sectional view taken along line X X in Fig. 9;
Fig. 11 is a vertical cross-sectional viewillustrating a d6Aughst agQQI e of
the fourth enbodi nent of the present invention; Fig: 12 is a

cross-sectional view taken along line XIL XIl in Fig. 11; and Fig. 13 is a
vertical cross-sectional view illustratihg a conventional suction nozzle.
Best Mbde for Carrying Qut the Invention The present invention will now be
described in detail in accordance with enbodinments illustrated in the

drawi ngs. First Enbodinent Fig. 1.illustrates an,electronjc conpopent
Tount | ng apiERTOM G IS GERLNEPE & 1068 SRANGESTEr9R BRe( RECRT o8ent
invention. Figs.. 2 to 5 illustrate the suction nozzle 21 of the first

embodi ment .THRet drdachgaro bey §et11rrREPECELVROAF cCRBNPERERE ROTREI A thee
August 2004 15 apparatus 100 includes: a board transfer section 101 for
transferri MFENS Memdehoard A; conponent feeder sections 102 including a
plurality of:. conponent feeder units.: a nounting head section 103 to

whi ch the sucti dihenozdiam neghrrbaayt bachedpraingar dThecoyaing ofiotaserd 104
for recognizing the circuit board A, an X-Y robot 105 capable of noving the
meunt i ng hede ssrtingy 103r andanpie boary recoigti thoh deser 4hapd Gnl96 N
directions shown by arrows X and Y in Fig.l component imaging units 106 for
i magi ng t hangbstair eocafe &hael 6cPBoNi c conponent B sucked and held by the
suction nozzle 21; conponent discard sections 107 for discarding the

el ectroni ¢ conpdnefitr& i Enhhkapogirooset hsroénlardnd taknaimmettard af
control unit 108 for controlling these operations. Referring to Fig. 2, the

suction nozhee Rdzizder epddpblaccinimelzad dro Bopezzhey shaf t f22mefd tba a
mounting head section 103 by a nozzle holder 23. Specifically, the nozzle

hol der 23 igaaitides o tRaekigkeeed ipHerzql didld bahtsaddaoitnyiie AdgzBe
outer sleeve 23c in which the inner sleeve 23b is pressed. The balls 23a

are fittedyou0 R2G2ERIGCAEAVE038 £A5HBEANENLENtRELESt FORZLL TEERLradD. t O be
described latér, and thus the suction nozzle 21 is secured to the nozzle

shaft 22 AntuehiiaRRatseqe 82agolstnennAzaloqsball anl Fodilogommualsati on

wi th a vacuum suction punp 24. The nozzle shaft 22 is nechanically

_Connecﬁed E%sqgt%h%%atbgﬂeﬂgféﬁyﬂﬁﬂgn ‘the nozzle body moves in the‘
nozzle body acéommodation bore. 1In addition, this preventé
intrusion of an end of the first cylindrical portion of the
nozzle body into the peripheral wall surface of the nozzle
body accommodation bore.

A countersink may be formed on the bottom wall surface
for securing the urging member. By being secured to the
éountersink, the urging member is stably held in the urging
member accommodation chamber and thus prevented from
intruding between the outer nozzle member and the nozzle
body.

The structure for communication of the first suction

passage with the second suction passage is not specifically

restricted. For example, the nozzle body may define at



16 August 2004 16 26 and a rotation drive mechani sm27. The suction nozzle
21 therefore noves up and down together with the nozzle shaft 22 béothe

el evation nechani sm 26, and rotates around an axis thereof 16d\gust200ft h
.the nozzle shaft 22 by the rotation drive nmechanism 27. The suction nozzle
21 includes the outer nozzle nenber BO’Sﬁ nozzl e body 40, and a spring 50.
The outer nozzle nenber 30 is formed withh a first suction passage 31 and a
nozzl e body accomrodati on bore 32. The first suction passage 31 includes: a
conparative | argedi ameter first portion 3la comunicating with the suction

22a _of . th I hatt 22; ad [ : ' d ith
Phe Tirst PORET o S13aeEahoPBRIPRe PABE AT CA o RO o8 Ahe T T on of

is L of the nozzle pody 40; .and a third, portion.3Lc.extending fromth
other ond Bhet ltedRa POF T M2t PROK dITbCEPBRRAEpEAGECTar L O e

second portion 31b. The third portion 31c |s . open at a side peripheral wall
surface 328°6PNEh8UABLIT &W%&%ﬁ%ﬁq%ﬁﬁe@éz.aniﬁgﬁi%ep%i%\g of
the nozzl e body 40 is accommopdated in the nozzl e hody acco datiop bore 32
of the outef hbezlataenberastrss mHay {GPBRILIGATS I Hh it GHASIST6h OF ¢ he
axis L thereof. An outer side peripheral wall surface 40a of the nozzle
body 40 cl tbel §ippt asuction IBrImEhaf te guterpspizgher BemMREr- surface 32a
of the nozzl e body acconmopdati on 16 August 2004 17 bore 32. A distal side
of the nozzle bBHg 40zplet raatls mapmdefdneuteersinze elptpbal IRFAMRvard as
shown in Fig. 2. The nozzle body 40 is formed with a second sucti on passage
41 that exBghdsnabivébydi ridee i orozdle hedoedy s mavandlafingpertwa adafisstadl end
face 40b thereof. The nozzle body 40 is also formed with a lateral passage
42 ext endi pgsbagasdi ardt tive Pes pbatkxal grassagase my Pd .syfiimet ziteemalth
passage 42 communi cates with the second suction passage 41 at one end

t her eof andespeopetoathehaxdst &f silte periphebady wadl thatf abe 40sctuifort he
nozzl e body 40 at the other end thereof. As shown in Figs. 2 and 4A, an
annul ar gr ee¥ee43¥riom fraidreguetidn pesukcon upfiformloutastssi cie phei pheted wal |
surface 40a of the nozzle body 40 corresponding to the opening of the

| ateral pagsagepdzipHéfaBasod suctd e FRIIRI A z1e0mBdy.cates with the
third portion 31c of the first suction passage 31 through the annul ar

‘groove 43 and thg LalieraloPRSEA0S ArtKEr SHOWD i fidiSior? RskbeRictairg rst
cylindrical portion 44 protrudes froma proxi mal end face 40c of the nozzle

body 40 inghhepdi E 0f); i gRd Sl wAS EWAdEN oF @he P02z3N¢ BBdyl he
di st al endO%fg?ﬁe6§§%$nd%?%xﬁé%;gﬁ%éﬁf'zgﬁ?s bevel ed as dgaoted by reference

pueral 443 LAchAAl phhAlgs! BRELLEORAY phNEonfed) arBady thd Mtdmas iRzl €
body acconmodation bore 5 urrng nma uPacture. A space shut off fromthe
Lo o acBERSRHEPUE LR ehefURLoE G110 000 B0Ng: Bhy e lleddy °

spring acc on c I ne y the p end tace 40c of

e nozel e 00y, 30nag BRLSTLURM! SUCkiGR,920:0 W08 BEElRrtENna of
body accompiats o, boLs, 0%, rckine SEslooth sl RO dodts show
oyl T cal - por ErbatRatiHa Y ciheu BPZELe: PR BALedoe Loy of nirand,
Bosition of (le.oMel norele, enber, 0 ol scpond ng Lo the ol iptical bore

at atnospheric, pressure irrespective of the'poshtign,of the nozzl e body.40

with respeRECtEthe Bt efafszzl e TRFbeTeRPhNGYLABIELFEL e RRT T ORb e of

a suction force agﬁlied b% t he vacuum suction punp 24. In other words, the
u

suction foP¥eeRf tRECVERUGHESUEOILRE PEHYeE4 F6OETRERtION GRFRETpr g%l

end face 40c of the nozzle body 40. A helical spring 50 is acconmpdated in
the conpretBeofirst suction passage. The second suction passage may

be allowed to communicate with the first suction passage
through a third suction passage formed through the second

cylindrical portion. With this construction, the spring



state in the spring accommodation chanber 60. The spring 50 el astically
urges the nozzle body 40 in the direction away fromthe outer nozzle nenber
30. Since the suction force of the vacuum suction punp 24 d6AHaust 2864 on
t he proximal end face 40c of the nozzle body 40 as descri bed above, the
urging force of the spring 50 is not rquk{ed to be large to 16 August
2004 19 resist the suction force. Therefore, the urging force of the spring
50 can be set at a relatively small value. Specifically, the urging force
of the spring 50 may be set not |less than 0.,196 N and not nore than 0.98
N. Accommodation of the spring 50 in the spring cqmmuodat.,i on _chanber 60
will be desEFFB’@’BO?ﬁtH‘é’Paiqna“%?é” P nEeS(fRi“%: p?g)ge%rloﬁ‘siaqbe t BELEYI i3 i cal
portion 44. a Countersinks 71A, 71B are each formed on the proxinmal end
face 40c of SERENACTHFRIABIN2ABRIGT TN PR GRWal | surface 32b of the
nozzl e body acconmobdati on bore 32 both defining the spring_accomvodation
chanber 60. EndsTBf tPleteprinRFHE aRerbascHahsatd®s nat hEtEdbint B Hks
71A, 71B, so that the spring 50 is stably held in the spring acconmodation
chamber 60.braakingh@aspaiasy coMMEnirakiaia edlth oRtMASPEGTRy 3tht ONEheePace
between the outer nozzle nenber 30 and the nozzle body 40. As shown in Figs
2, 4C, 5AthendofB, afuathelrar gheovez¥ie sbedy nsrwit defaasi t Rorsegonthe
side peripheral wall surface 32a of the nozzle body acconmodati on bore 32
adj acent tovabeubot bosekahh spekssege32icompudiaatiog oWithe dwez| eserand
accommodation bore 32 is larger in this portion. with the annul ar groove 34
t han the ot sectpont passadbentf ane emd ttherqudi.t i obhet beheir endsyldfhdtheal
portion 44 of the nozzle body 40 is not contact with the side peripheral
wal | surfaceid@s ehdt becondz vadudy baeadinwgdptssagesl@rAughst: 200 2fbrbor e
32 as shown in Figs. 5A and 5B. This advantageously reduces the sliding
resi stance g@achhethnezzlwndr0dyhdO swhefoht rdzzdes Hdlsdslethbe coapaineniodyy
accomodati on bore 32. In addition, the existence of the annular groove 34
prevents thg,gisbrl €Nl ehet BEnbirBAngY! trdlrdiaadr RAHdd A 4hd OF hestengaged
in the side peripheral wall 32a of the nozzle body accommodati on bore 32.
An engage gs004fd49a8uhRNeirad kiRgt %s‘%'ag%t icBRmhikth e it hl daxH Q#rRs: on
the outer side peripheral wall sdrface Z
72 secured %HeﬁhEhQUEEEtEQEZE zqggbﬁﬁaégs'%hhogﬁﬁk%nb%§e%ﬁ%6'é‘éfft@%@age
groove 45 so that a distal end of the stopper 72-i's novable in the engage

groove 45. Egrﬁ%ggggngg-egg an end portion of the engage groove 45 wth the
stopper 72 as shown in #rg. 2, the nozzle body 40 is prevented from coni ng

of f Trom the nozghe hofly Aeeamodatian Aote dpunddhd hdiigl 0:doks, Of

the spring 50. The~suction force o € "'vacuum suct1 on s on the
el ectroni c conponent B at, t he, dist e fa Ob_.qf z

t hr ough thepggg‘??%ﬁ bngéfsa%% f?ﬁtofoaﬂ%egﬁ%r%zfggcgh&tt%eﬂl??&?%g fz'lhr%sﬁpﬁ%ﬁél)on
passage 31 of .the outer. nozzle nenber.30, the annular groove 43 9f th
nozzl e bodyP48Y %ﬁelpaig?a%lﬁigsgﬁﬁlééo%f ?W%’W%%i?%pTéhﬁF%ﬁi AN t?ﬁék
second suction passage 41 of the_nozzle body 40. Wth the existence of the
annul ar gro%?léegs @Tegrl‘ hé:]}Pﬁ)zf‘loézl}deéﬁgY l%lGlRug B 2BB9CHA HRES Ut on
force of the vacuum suction pung 24 fails to direg%%y'act on the outer side
peri pheral #&lPYinyfElhe 28500¢ ‘F\%tmzf?aes?cﬁﬁ/tsz pen J'r?clait&?sl? en

the first With this construction, the sucking of the component to the
nozzle body can be released émoothly and reliably when the
nozzle body comes into contact with the outer nozzle member.
For example, when the component sucked to at nozzle body is
pressed against the circuit formation objection and thus the
nozzle body reaches the second position, the first and

second vacuum breaking passages communicate with each other,

Oa of the nozzle body 40. A stopper



suction passage 31 of the outer nozzle nenber 30 and the | ateral passage 42
of the nozzle body 40. This prevents the nozzle body 40 from bei ng sucked
to the outer nozzle member 30 at the junction due to the sd6tAugust 8004 of
t he vacuum suction punp 24, and thus ensures reduction in sliding

resi stance generated when the nozzle body 40 is displaced with respect to
t he outer nozzle nenber 30. When no forcélhpmard along the axis L acts to
the distal end face 40b, the nozzle body 40 is in first position shown in
Fig. 2 where the nozzle body 40 is stopped by the stopper 72. In this first
position, as shown in Fig. 5A, an end face 44c of the first cylindrical
portion 44 shegpéorezresubbiyg4tnithapwledsomt HDUTHWel | surface 32b
of the nozzle body accommodation bore 32. Once a force upward al ong the
axis L acts to thRe sHcaral esapethcefdothet Preasentl elbveyt Uon npveyigerarall y
toward second position shown in Fig. 3 against the urging force of the
spring 50. tpmphhentecowhtpogi tappgradsisshbon ipdarigg 58, conposadtf ame &4c
of the first cylindrical portion 44 of the nozzle body 40 is in contact

wi th the botfiecunal | femdEicen 32bjett hecomzzi £ihpdy aaccompodanitonféeder 32.
Then, the operation of the el ectronic conponent 16 August 2004 22
mounti ng appataion 106r hafdadirnde thect comppazate 234 weitcbet defsrmdeton
First, the board transfer section 101 transfers the circuit board Ato a
conponent pbBgesENt tiragaifieen. daddikt t hfsrtrapaheferthagboamed recogonit on
canera 104 is noved to be | ocated above the circuit board A by the X-Y
robot 105 t @okREEUBHZEbFeBOSES | HNc@ibdriEntCig Kt dmditaribd thtonyhizaty tde

el ectroni c conponent Bis to be placed. The nounting head section 103 is

then moved heuhBen§onmpeaENtsdaedy peehiieRd 0%ibY thRe X absebohedObonadrer e
t he suction nozzle 21 sucks and holds the el ectronic conmponent B fed. from

the conponegt £ ¢gHeh0384k!, 0 hjeognc;dhttigﬁ;[fﬁéé@%@@ti’@ﬁ”%@inﬁi idved "Erom

suction nozzle 21 is lowered to a predeterm ned hei ght position (suction

hei ght posi E%%g)%%c?ﬁ%g?é%g&” DECDAZL S P26+ 10 ébh@ﬁ’n%ﬂg gﬁ";fééém@rﬁ‘@

face 40b of to cCone Iinto contact w ectronic

component By Lege{£0m 0. SORPONER! - SRl ERL 100 d O2ecd b N ¢ optasi on:

the i npact app e e ronf c conponen can be suffTcien

b bed singe_th i f f.th i 50 is relati ' | ]
doscri bed aBbve. PeTbbEaleRrFESShRettiecEr orre comsdnant Hrt Y SRRt d  ne
Gl oS, 1857 ARGkl MECRSEEL CAREAL 1t (AT S Ol e

component feeder section by sucking the component at the
distal end of the nozzle body, and wherein when the mounting
head section is situated at the component placement location,
the suction nozzle moves toward the circuit formation object
and places the component sucked at the distal end of the
' nozzlé body onto the circuit formation obﬂect.

| A third aspect of the present invention provides a
method for mounting a component on a circuit formation
object using a suction nozzle comprising an outer nozzle
member, a nozzle body slidable in a direction of an axis
thereof with respect to the outer nozzle member, and an

urging member for urging the nozzle body in a direction away



16 August 2004 23 suction passage 31 of the outer nozzle nenber 30, the

| at eral passage 42 of the nozzle body 40, and the second suction passage 41
of the nozzle body 40. In this occasion, the nozzle body 406iAugust¢ea4ed
from being displaced with respect to the outer nozzle nenber 30 due to the
suction force of the vacuum suction punp.,24. This is because that the
spring accommodati on chanber 60 provided™at the proximl side of the nozzle
body 40 serves to reduce the suction force of the vacuum suction punp 24
acting on the nozzle body 40 in the direction of the axis L (direction in
which the spring 50 is_¢ ressed). It is therefore sib kee

const ant thgrlgigﬁ?epogFgggn B?Zf%% dwg?g?renagvgﬁésggﬁ'ofkgﬁégﬁgzzﬁgebody
40 hol ding the el ectronic conponent B by suction, Thereafter he, suction
nozo1 6 21 KRBl SUCEIRe FonBortRt o | ShofEd b 3 F oPHY’
original height osLtion by the el evation nechaann12qj The mount.i ng, head
section 10P9ERHehNFOFEFERPN: MOZRIE ridhof POSISIOPhAPAYR EhRcFrERRET
conponent B_hel d by the suction nozzle 21 passes over the conpgnent i nagi ng
devi ce 106.fQiW??kPQfﬁ@ﬂﬁﬁ%§sﬁﬁ@?n@héh@oﬁﬂ§ﬁéﬁp Pﬁ&éﬂﬁgléeﬁhéediéﬁcFéRBs an
i mge of the posture of the electronic conponent B held by the suction
nozzl e 21. Haskle odxifeof eBhet BoBElenPady nhgvaEd the ednfkdr dermatdgn
determ nes whether or not the posture of the electronic conponent B is
appropri at eebJgct Heo posach e2 ofirsie bebghtoppeitbapovbareBthe gemepnentd

16 August 2004 24 appropriate, the position of the el ectronic conponent B
is then corswehked B&sethendils¢almegmdi wifor e ovwzaeai hedy Mumes into
specifically, the suction nozzle 2l is rotated around the axis L by the
rotation dréorecaEchantiisntBg tdrcoitedormaéioot attijecdl yusle i tine ofirgheg

el ectroni c conponent B. Thereafter, the nmounting head section 103 is noved
to the conpwendsdr nebabrhg larcatinpacby drhetKeY aonpainel®5, cahsed the the

el ectroni c conponent B held by the suction nozzle 21 is placed onto the
circuit boarahtedmh tWicH oldhew rg ricwirer formastiont hebgaeti onmooinge 2Rei s

| owered to a predeterm ned hei ght position (placenent height position) by
the el evat inttiesihand 5/ £6int @hal |Wddie £l esf r ORé C ag@BPYFTENEhS abeked at
the distal end face 40b to cone into contact with the circuit board A In
this occasigyyy t BewhbBaaheappit&gh ¢ 0 fiohrtiatliBat rdYetcompesntc e canrbe
sufficiently absorbed since the urging force of the spring 50 is relatively

smal | as dQ&ﬁq$¥Hbé§Eﬁ%bnT@@ SUSLLBRANPEAlI8 18k IWvhdrd theprbeyraedsigom the
pl acenent hei ght position. As a result, the nozzle body 40 noves toward the

outer nozzlg ”@"I@ez‘ioz’spl@%cg?ti% hé’m%é '@gw{ﬂ'iC@ano&@ér596599e5ﬁe1§8e£,ea<3h
. o I 0

t he second position (see Fi 2 I's occasion, only a sm ad is

501 s rel attial y R T, FERRIRCREe MATR renPer R ana PatEe R ar e e

first member against an urging force of the urging member; and

further moving the suction nozzle in the direction of the
axis of the nozzle body, from the second height position
toward the circuit formation object, so that a load is
applied to the component from the nozzle body, the component
being placed onto the circuit formation object by the load.
The sucking of the component by the nozzle body may be
released when the suction nozzle reaches the second height

position.



16 August 2004 25 cylindrical portion 44 of the nozzle body 40 is in
contact with the bottomwall surface 32b of the nozzle body _accommmudati on
bore 32 of the outer nozzle nember 30 as described above. T1AdUGUst&004s the
suction nozzle 21 is further | owered, the nozzle body 40 is | owered
together with the outer nozzle nenber 30 {4 t hout being displaced with
respect to the outer nozzle nenber 30. As a result, a load is applied from
the nozzl e body 40 to the el ectronic conponent B that has been already in
contact with the circuit board A Wth this | oad, the el ectronic conponent
B is place BQH%ft@%s%&&&%ﬁbnb8§r6réwiﬁ ter conpletion of the placenent,
the. suction of the vactum suction pu 24 is halted. Thereafter, the
suction nozzle 2fsps oyeds UpMBLALY. | 0o LPLOT | O Al Vel B ta POST dd@bndd 1
9t he pos?u é 3 § t 'S .

is determ ned tha e el ectroni'c conpon v

et oo 106, CORECRBNR Fa"hbhd - ebBRPahtaoB b Redlateh EnPuRbmtm o car o

section 107 hy the X-Y robpt 105. In the conponent discard section 107, the
suction of P?et58c85ﬁ§§ﬁEt+QNF?R&&P24 is released to discard the el ectronic

conponent B sucked to_.the suction nqQzzle 21. Second_Enmhodi nent Figs., 6 and
7 illustrate a s%&?koﬁ ASz A dFEise tﬁ$°S§n§%éiiﬂﬁélzdﬁﬁwbgﬁgéEb ting

enbodi ment of the, present_invention. In this enbodi nent, the nozzle body 40
i ncl udes twd PHEEFSP PRgeiR) el 4ehe Bigsh RIPHRFEFically with respect to
the axis L of the nozzle body 40. Nanely, these |ateral passages 42, 42 are
formed at positi BA9-agade Br SREEEG lotHEOSs B ersd odddr da€Wni il bssRdding o
the axis L. In addition, the first suction passage 31 of the outer nozzle
menber 30 i hBPugEsStian Rezdirl Porihe kit embpdimeatiwo third portions 3lc,
31lc to communicate with the two | ateral passages 42, 42. These second
portions 31b, 31Bignd4Bhisdaperpissnsegtiondlcvaew fpkenf @dlwed dtinsosiVty ons
apart from each other by 180 degrees with respect to the axis L. In the
second enbo@Vnent Fighe2suction force of the vacuum suction punp 24 acts on
t he second suction passage 41 of the nozzle body 40 through the two | ateral
passages 42, 42.FIfi s4Bhakesa noressHtsdotrioridie wiew itakdroradergetliimg a@v’t-he
outer side peripheral wall surface 40a of the nozzle body 40, and thus nore
reliably prevenis rbe. ®zzl e body 40 from being sucked to the outer nozzle
menber. 30 due to the suction force of the vacuum suction punp 24. As a
result, sliding Fegisiante &adrdes+SstershdO e dueltiaddry ddwrignd itdee Tv” -

di spl acenent of the nozzle body 40 with respect to the outer nozzle nenber
30. The ot hey” constigctazon and function of the second enbodi ment are the
sane as those of the first enbodi nent 16 August 2004 27 descri bed above.
Therefore, the sgmg. CORPQRENY Sp@F€i4ENBhEHrH¥dt beeqaigE L 86 £0LEN NYMBIAI S,
and the description thereof is omtted. Third Enbodi nent Figs. 8 to 10
illustrate ghe third enbodi nent of the present invention. In the third
enmbodi ment, a first vacuum  breaking passage 36 is forned in the outer
nozzl e nmenber 30 d second ' 46 | i Q. the
nozzl e body 40. ?%g'f?Ps?gvgc Eﬁ?ﬁ%@%&%ﬁ%h!assggggggggo%ngéfggéggqﬁﬁgﬁ

at nosphere af onﬁ,end t hereof and is open at the side peripheral wall
surface 32a of "the nozzle body accomnmodation bore 32 at the other end
thereof. The sec vacuum_br eaki.ng ,passage ni e i.th the second
sucti on passage gggateoﬁg 8ngefhé€%%=%§%5 r§%§5g§H§? #ﬁ%&ou%gu%%r glng

peri pher al || rface 40a of _t nozzl e body, 4Q.at _the other end thereof)
e shown i i FeGS BT A0R “Rhert hesatant coHBag ke St The BhrsEnt
position, the other ends of the first and second vacuum breaki ng passage
36, 46 are SHhUT off"from each other. In the first posi tion, however, the
first suction pagsage_31 and the second suction passage 41 co nicate with
each other. TherBt®re’ Whefi CRESRG22FE16B8 HéeVstPEeghélegsngSSWgﬁ6n,

the electronic conponent B is sucked at the distal end face 40b of the
nozzl e bodyV4b ¥ tHhiIneb’

Fig. 8 is a vertical cross-sectional view illustrating

a suction nozzle of the third embodiment of the present



16 August 2004 28 suction force of the vacuum suction punp 24 acting
through the first and second suction passages 31, 41. On the contrarg, as
shown in Figs. 9 and | O B, when the nozzle body 40 is in tAE Augushd004
position, the other ends of the first and second vacuum breaki ng passages
36, 46 communicate with each other. In tg? second position, however, the
position of the annular groove 43 is displlaced fromthe position of the
third portion 31c of the first suction passage 31, bl ocking comunication
between the first and second suction passages 31, 41. Therefore, w thout
bl owi ng actjon for releasing the electronic conmponent B, only displacenent
of the nozZA™ ™0 to the second position and the halt of the suction of
t he vacuum suction punp. 24 attain spooth and reliable relea f of sucki ng of
the el ectronic é@ﬁboﬁ%n%sBaaVeFﬁécaﬂsF§P3§ﬁaeFSé@nﬁébV6FwtHi M ¥RE1BEdy
40. For exanple, when the suction nozzle, 21 sucking and hol ding the
el ect roni ¢ BEhpHEntoB BPZERE Rfz ke hERYTdo emPodimeRsr Qv dPERSRNENE
pl acement hei ght position so that the nozzle body 40 reaches the second
position and%eig-198¢t i on of the vacuum suction punp 24 is halted, the
el ectronic conponent B is released from being sucked. The suction force no
nmore acts on thdig@.edtOPorisc & omssrersed® ignailnyiekhe thikenhedlohgwdinegXoK t he
suction nozzle 21 fromthe placenent height position to apply a load to the
16 August 2004&i29 @&l;ectronic conponent B for placing on the circuit board
A. The other construction and function of the third enbodi rent are the sane
as those of the Fig.stl0Ehicdiareostesadtietdadboiew Th&eeaf adlengt hénsaké-
conponents are denoted by the same reference nunerals, and the description
t hereof is¥mimnt édg.Feyrth Enbodi nent Figs. 11 and 12 illustrate the fourth
enbodi mrent of the present invention. In the fourth enbodi nent, a second
cylindrical portiien 47 Areoty ugdakiidalt heodis-eetic@dnall vhewaxlsubkteadxhagl |y
with the first cylindrical portion 44. A third suction passage 47a forned
through the seeoffbryhioR@nieCadr PehEI bt IC OSMBGHLRERS Wit ReHdepgasens
suction passage 41 at one end thereof and is open at the distal end face of
the second jgyldnmRdiin¢al portion 47 at the other end thereof. The outer
nozzl e menber 30 has a through bore 37 extending fromthe bottom wall
surface 32b of .tﬂg;”qu'i% ko o%%Q@@E%‘i%b@”v%&etQ%ehoﬁ&Bﬁ fiiﬁ& gygLion
passage 31. The second cylindrical portion 47 extends t rough,t e spring
acconmodat i ghamher qq.aquthen the through hole 37 to the first suction
passage 31. Thé sprirng adconmmodati on chanber 60 is defined by the side
peri pheral wal l f : t.he b _vwall . a . 2004 30
32b of the nozzFgg%oggpé%%%hﬁggﬁF?%ﬁ'8%%§g5g§°%ﬁéﬂ?ﬁr§?egy%?% ??ggﬁlégrtion
44, and an _out i ri ral. wall .surface of the second cylindrica
portion 4782 %ggﬁﬁﬁkggngﬁrgﬁgg%ggdp ﬁ}?'the spring accommodati on chanber 60
comuni cates with atnosphere through the elliptical bore 44a formed through
the first cylindrical portion 44 and the passage 33 forned through the
outer nozzl e nenper . In the fourth enbodi nent, the first and second
suction pad&3de °§f,%%f<§%ﬁﬁMﬁQ§uéP%m{hFeihﬁﬁéﬁ%ﬁﬂ t hrough the third
suction passage 47a of the second cylindrical portion 47. Wth this .
construction, tRAESsHESREHccHRBYELPBNVERANBEY B8 idesGRiPSH rinppetail
.reliably fromthe first and second suction passages 31, 41. The ot her
constructi 6F ARFOFGREGE YIS 1P IBRAH: e riblddt HerRtef el ? heh& feawsNdhose of
the first enbodi ment descri bed above. Therefore, the sane conponents are
denoted by the sane reference nukérafsEmpadimgBtdescription thereof is
omtted. The suction nozzle of the fourth enbodi nent may be provided with
the first and s&&6nd ¥ackhhidPreatiehgapaseteesr otic heompongnénbdaineitg | n
the first through fourth enbodi nents, the spring accommodati on chanber 60
comuni cat éppairakust nbePharmvigdetbswiitbeda alsoes iodoweozelet 12 spifi nghe
accommodati on chanber 60 nmay be airtightly encl osed chanber shut off from
not only tpeebenst amkerstbond suEigesn Rassagés Blludfirdbue dhso sudbidmgust
2004

nozzle 21 of the first embodiment.

Referring to Fig. 1, the electronic component mounting




31 atnosphere. This construction al so achieves reduction of the suction
force by the vacuum suction punp 24 acting to the nozzle body 40. Although
the present invention has been fully described by way of tAEAUYgHsbRB94wi t h
reference to the acconpanying drawings, it is to be noted here that various
changes and nodifications wll be apparepg to those who skilled in the art.
Theref ore, unless such changes and nodi fications ot herw se depart fromthe
spirit and scope of the present invention, they should be construed as
bei ng therein. 16 August 2004 32 CLAIMS 1. A suction nozzle (21) for

hol ding a QIRAns (?bobyirﬁﬁ%tde%'?é 1§0 Orairai G a P QU1 Eécﬁi’ﬁﬁ' e gemzer (30)

defining a rst suction passage ( r comruni cating wth a suction

24 t f d i 2
norrl e body EIRLSEI ) dF Kot SRIRE DS RORSRETRIAEOT PR o
th of b ti. i ’ el sic t i h | e_bod
e ool o P LoRnafit" BT G S SSRIRAR! b N o obo0y
th f, di st.al si.d t rudi f t l nb d first
eyl i ld ib c‘é‘lm&g%;%rai'rte%@frww : 'w“%fegr 2?5‘0ﬁicﬁﬁ%ﬁﬁﬁﬁééaﬁngﬁeagéﬁeﬁgoF?n; he
nozzl e bo ef i ni secon ucti on passage epding in e.axis
BTt on e i Ed e enacated 04 PR Racabi il ne
second suction gss%%g havin%bgn open at the dé tal end fa e of .t he o;zle
body; and efr?%rg’irrﬁjl RRATY 5) FbriT¥ gFoRPE O PosEPRP B | RO BEr E6Fi on
away fromthe outer nozzle nenpber, the urg#Pg menber bei ng, accommopdated in

an urging ﬂﬁﬁﬁgﬂfébdaﬁﬁ%dﬁ?FBﬁoﬁhgﬁ%eﬁHFG U HEH FFCAIN R S2REER

surface of the , . : ' .
L 104 in directions shown by arrows X and Y in Fig.l;

component imaging units 106 for imaging the posture of an
electronic component B sucked and held by the suction nozzle
21; component discard sections 107 for discarding the
electronic 'component B if the posture thereof is found
ébnormal; and a control .unit 108 for controiling these
operations.

Referring to Fig. 2, the suction nozzle 21 is removably
attached to a nozzle shaft 22 of the mounting head section
103 by a nozzle holder 23. Specifically, the nozzle holder
23 includes an inner sleeve 23b holding balls 23a inside and
an outer sleeve 23clin which the inner sieeve 23b is préssed.
The balls 23a aré fitted into engage concave 38 formed on an
outer nozzle member 30 to be described later, and thus the
suction nozzle 21 is secured to the nozzle shaft 22.

A suction passage 22a of the nozzle shaft 22 is in
communication with a wvacuum suction pump 24. The nozzle

shaft 22 is mechanically connected to an elevation mechanism




nozzl e body accommodati on bore and a proxi mal end face (40c) of the nozzle
body, the urging nenber acconmodati on chanber being shut fromthe first and
second passages and comunicated with atmosphere, 16 Augd§tAumish2084
wherein the nozzl e body is novabl e against an urging force of the urging
menber froma first position where a dist end face of the first
cylindrical portion is apart froma bottomwall surface (32b) of the nozzle
body acconmopdati on bore, to a second position where the distal end face of
the first cylindrical portion contacts against the bottomwall surface of

th I dat.i bore. 2.. A ti I dj [
1. “whor oi n 25 1AL Ao REo0r BBVES(BATRDT St o gi R4C s B Rt o OBF e
| e bod dat i b is f d ti, f id j I
vl | sur L TEIREPST RAEanGiE | 2 botg B ESAREARE! U Hor P adIHeht PBEEhe
bottomwal | surface. 3.. Asuction nozzle cording fo claiml, wherein the
nozzl e body ZefihddeqteleyasiopnBerhpBram géssﬁﬁg gﬁﬁ?t%%@ﬁ‘a‘?ﬁa £ §%Ls
direction crossing the axis thereof, and wherein theé#gifral assaggion

f
conmuni cat e$hARaP T HeoGRIdWMT Wiich | BRepaseade aAhafte Yhertof TSR

communi cates with the other end of the first suction passage of the outer
nozzl e nenbeirise meshemism éhd thereof. 4. A suction nozzle according to
claim3, wherein the nozzle body defines a single |lateral passage. 5. A
suction nozzl e adlivr diuntitm clogizhe3, 2 wHnrdiudashehoutee horgzake | ResPeho
| at eral passages, and 16 August 2004 34 wherein the | ateral passages are
arranged syrdtst @ caldzlenbbldyr é8peendt 8 speingi $0of the nozzle body. 6. A
suction nozzle according to claim3, wherein a second annul ar groove (43)
i's formed on an @Heer ostde perizieer akbmbhalkl 3UrfiscefédPay ofittthe anofzret
body, and wherein the | ateral passage conmuni cates with the other end of
the first suiidtdvnpassacye Floughl thenszzlm doadyn vdacomgnadatelory. bérgudei on
nozzl e according to claim1, wherein the nozzle body is provided with a
second cyl i myd cRlrPOrdidion passage 31 includes: a comparative large-
diameter first portion 3la communicating with the suction
passage 22a of the nozzle shaft 22;.a sécond portion 31b
communicating with the first portion 3la at one end thereof
and extending in the direction of an axis L of the nozzle
body 40; and a third portion 31lc extending from the other
end of the second portion 31lb in a direction perpendicular
to the second portion 31b. The third portion 31lc is open at
a side peripheral wall surface 32a of the nozzle body
accommodation bore 32..

A proximal side of the nozzle body 40 is accommodated
in the nozzle body accommodation bore 32 of the outer nozzle
member 30 so as to be slidable in the direction of the axis
L thereof. An outer side peripheral wall surface 40a of the

nozzle body 40 closely or airtightly touches the side

peripheral wall surface 32a of the nozzle body accommodation



(47) protruding fromthe proximal end face thereof in the axis direction

t hereof, wherein the second cylindrical portion extends through the urging
menber accommodati on chamber into the first suction passagd6diugust20Qder
nozzl e nenber, and wherein the second suction passage comuni cates with the
first suction passage through a third suqﬁ}on passage (47a) formed through
the second cylindrical portion. 8. A suction nozzle according to claim1,
wherein the outer nozzle nenber defines a first vacuum breaki ng passage
(36) conmunicating with atnosphere at one end thereof, wherein the nozzle

body defines _a segond,vacuum breakin assage (4 0 nicating wth the
second suctESﬁepggSagé fsB%L h t%grg% R ﬁk?ﬁ%ﬁ%%pﬂgéﬁﬁﬁﬁgx%ﬁbr'%?the
ot her ends gﬁ the first d se ondd¥§c um bre kin%%gpssagﬁ?“are shut off
from each ofA&r Wh8h TREZLHETIE NS I RS Afe SEG W otEnt 28y uction, and
wherein the other ends of the first and second vacuum breaki ng passages
conmuni cate wi t hTBEcHRRAE RAK 14tk éﬁctﬁocﬁ‘f‘er‘?oz‘ﬂ'éhplaac%c?ﬂa

onto a circuit formation object 9. A suction nozzle according to

A .
claim1, whBR&FAJehdlobher ﬁé‘ztfpgéls)rré%é?hqje@jrrrﬁ%tlé’r? i ?5t thacarsbledfichg

passage (36) communicating wth atnosphere at one end thereof,
. 1s open at a distal end face 40b thereof. The nozzle body

t

40 is also formed with a lateral passage 42 extending in a
direction perpendicular to the axis L. The lateral passage
42 communicates with the second suction passage 41 at one
end thereof and is open at the outer side peripheral wall
surface 40a of the nozzle body 40 at the other end thereof.
As shown in Figs. 2 and 4A, an annular groove 43 1is
formed at a position of the outer side ‘peripheral wall
sufface 40a of the nozzle body 40 corresponding. to the
opening of the lateral passage 42. The second suction
passage 41 communicates with the third portion 31lc of the
first suction passage 31 through the annular groove 43 and
the lateral passage 42. As shown in Figs. 2 and 4B, a first
cylindrical portion 44 protrudes from a proximal end face
40c of the nozzle body 40 in the direction of the axis L.
As ‘shown in Figs. 5A and 5B, the distal end of‘ the
cylindrical portion 44 is beveled as denoted by reference
numeral 44a to facilitate insertion of the nozzle body 40
into the nozzle body accommodation bore 32 during
manufacture.

A space shut off from the first and second suction




wherein the nozzle body defines a second vacuum breaki ng passage (46)
communi cating with the second suction passage at one end thereof, wherein
the other ends of the first and second vacuum breaki ng pasd@dwigust 8084 ut
off fromeach other when the nozzle body is in the first position, and
wherein the other ends of the first and gcond vacuum br eaki ng passages
comuni cate with each other when the nozzZl'e body is in the second position,
al l owi ng the second suction passage to be open to atnosphere. 10. A
conponent nounting apparatus (100) for.placing a conponent (B) on a circuit

formati on qbject (A).,, copprising:,a conmponent feeder section (10 f

f eedi ng th@%ﬁﬁﬁ%%k Liegyls thy AbﬁUs?ngﬁﬁﬁn%Ga§¢8T?8§?Fl?%rﬁé??%%rogpect
transfer sectiopn (101), for transferring the circyit formtion object to a
Componant - piecHEd oo FBR. PARIBekolAC: g CRedds qef | DBe (1085 Lhr ofiod
with the suction nozzle (21) accordiéﬁ%tia any, one of clains 1 to 9, the
mount i ng hé¥d se®ti BRTESM™Ng Wadhvted $HokAGhe %%I’Prpoﬁént thea ddho%%ke i oROEY t he
conponent pl acenent | ocation, wherein when the nounting head section is

si t uat ed at2CE£PEGdEtdRNc RA%S pbhdi e t dldhePenhpiment YablesusEaEpohZat he

suction nozzle holds the conponent fed fromthe conponent
of the nozzle body accommodation bore 32, and the first

cylindrical portion 44. As shown in Figs. 2 and 4B, the
spring accommodation chamber 60 communicates with atmosphere
through an elliptical bore 44b formed through the first
cylindrical portion 44 and a circulaf sectional passage 33
formed at a position of the outer nozzle member 30
corresponding to the elliptical bore 44b. Therefore, the
pressu:e in.the'spring aCcommodationvchamber 60 is kept at
atmoépheric pressure irfespective éf the position of tﬁe
nozzle body 40 with respect to the outer nozzle member 30
and the existence or absence of a suction force applied by
the wvacuum suction pump 24. In other words, the suction
force of the wvacuum suction pump 24 does not act on the
proximal end face 40c of the nozzle body 40.

A helical spring 50 is accommodated in the’compreésion
state in the spring accommodation chamber 60. The spring 50
elastically urges the nozzle body 40 in the direction away
from the outer nozzle member 30. Since the suction force of
the vacuum suction pump 24 does not act on the proximal end
face 40c of the nozzle body 40 as described above, the

urging force of the spring 50 is not required to be large to



feeder section by sucking the conponent at the distal

body (40),
conmponent placenment location, the suction nozzle noves towdPfdugust 399’(‘:w t
formati on object and pl aces the conponent sucked at the distal
nozzl e body (40) onto the circuit formathen object (A).
nmounti ng a conponent (B) on a circuit formation object (A) using a suction

and wherein when the nounting head section is situated at th

nozzl e (21) conprising an outer nozzle nmenber (30) , a nozzle body (40)

slidable in a direction of an axis (L) thereof with respect to the outer

L2l e 800 RB, kg ete (COkpLokeli bty scbedk o ¢
hol di ng t he rﬁeg;nz)ﬁ%g__%é ggggg’%ﬂ on at sg\tdl aI N epg %{%%gﬁé?%@lgbbwuemw ng

the suction’ j ect; noving

th t t he_di 1 I d
thg i??ch??séleg?z '%ﬁ%bf%%%rﬁggiﬁg%c © ?l rst t%‘el gsIIIDt grsjloffoz lﬁa%nere t\@ar

conpri sing:

i on above t e Circu

conponent sucked at the

di s end of the noz d nes into contact
with the ci?uitedoriha &L]é%%ékﬁnﬁhl Fﬁéeu%bPHQBﬁéﬁbgf absorbs an i npact

on the conmponent_caused by, the c%ntaﬁhamﬁth t he

Accommodation spring 50 . the  spring
accommodation chamber 60 will be described in detail. The
spring 50 is placed inside the cylindrical portion 44.
Countersinks 71A, 71B are each formed on the proximal end
face 40c of the nozzle body 40 and the bottom wall surface
32b of the nozzle body accommodation bore 32 both defining

the spring accommodation chamber 60. Ends of the spring 50

are each inserted in the.countérsinks 71A, 71B, so that the '

spring 50 is stably held in the sprlng accommodatlon chamber
60. Thus, the spring 50 is prevented from intruding into
the space between the outer nozzle member 30 and the nozzle
body 40.

As shown in Figs. 2, 4C, 57, and 5B, an annular groove

34 is formed at a position of the side peripheral wall

- surface 32a of the nozzle body accommodation bore 32

adjacent to the bottom wall surface 32b. A diameter of the

nozzle body accommodation bore 32 is larger in this portion.

with the annular groove 34 than the other portion.
Therefore, in this portion, the first cylindrical portion 44
of the nozzle body 40 1is not contact with the side

peripheral wall surface 32a of the nozzle body accommodation

end of the nozzle

end of the
11. A method for

August 2004 37



circuit formation object; noving the suction nozzle in the direction of the
axis of the nozzle body toward the circuit formation object, fromthe first
hei ght position to a second position where a proximal sli d46dkugust 2084 7| e
body is engaged with the outer nozzle nenber, with noving the nozzl e body
with respect to the outer nozzle nenber gainst an elastic urging force of

the urgi ng nenber;. and further noving t suction nozzle in the direction
of the axis of the nozzle body, fromthe second height position toward the
circuit formation object, so that the nozzle body noves integrally with the

outer nozzle ne r and ,a | oad lied t onent fr m.the nozzle
body. {he. (RS 20rhGV afed a0 Theathr OBt (OTTA: FORCD BREEE T8V he
| oad. 16 August 2004 38 12. A nethod according to f a%n111 Ether
conpri si ng FeFuRas e 51640 656PtPH€eCBHth%nP°B§ £ Oﬂﬁzgpew BBy i th

the suction nozzle reaches the second hei ght position.
CA LA % A9. L iges Alnpide Ahe mpzle eb%dYAaﬁ?cFﬂF‘mséléétAﬂE REFS 389, AAI % A
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cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal

~hir VY9) xsrifte ZHtatah] eapcajfcatoa] éa}w&] o) ldaldedlced] cegreliem] 44] ¢ c§cal ca
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CcC An engage groove 45 extending in the direction of the
DWDDDDEEGEVEEEEEFBFMFFFFGGG' GYG) xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] e cal safeaheal ea] eakcaharlcadich] qadwigdreadala] wal LasYefateH H H
HHH | Flol 111 &)] JJIIKK;

L<Ly PPPQRUUJxSBEd +AkC al£2] 16] 684§ akoa] cahcal 8?’ ] c7d cgkbealead] ca] ceheal ca)

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca! [X[[[[\?\Q w " aaf pf sf

Wihh9j kkkslddd Anpb¥s0é dméhsakcad@alsallws%q]},caslrcﬁ@@@akﬁa]tq?d cah?ad;@a] ca]
cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJ ca] cal mr o%gXqgaqj qqqq[rr, ssstt
tuu(VhV“NZV¥foove 45 so that a distal end of the stopper 72 .is movable
in the engage groove 45. By engagement of an end portlon of
the engage groove 45 with the stopper 72 as shown in Fig. 2,
the nozzle body 40 is prevented from coming off from the
nozzle body accommodation bore 32 due to the urging force of
the spring 50. |

The suction force of the vacuum suction pump 24 acts on
tne electronic component B at the dietal end face 40b of the
nozzle body 40 through the snction passage 22a of the nozzle
shaft 22, the first suction passage 31 of the outer nozzle
member 30, the annular groove 43 of the nozzle body 40, the
lateral passage 42 of the nozzle body 40, and the second

suction passage 41 of ‘the nozzle body 40. With the

existence of the annular groove 43 of the nozzle body 40,
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30 at the junction due to the suction force of the wvacuum
suction pump 24, and thus ensures reduction in sliding
resistance generated when the nozzle body 40 is displaced
with respect to the outer nozzle member 30.

When no force upward along the axis L acts to the
distal end face 40b,vthe nozzle body 40 is in first position'
shown in Fig. 2 where the nozzle body 40 is stopped by the
stopper 72. 1In this first position, as shown in Fig. 5A, an
end face 44c of the first cylindrical portion 44 of the
nozzle body 40 is apart from the bottom wall surface 32b of
the nozzle body accommodation bore 32. Once a force upward
along the axis L acts to the distal end face 40b, the nozzle
body 40 moves upwardly toward second position shown in Fig.

3 against the urging force of the spring 50. In this second
position, as shown in Fig. 5B, the end face 44c of the first
cylindrical portion 44 of the nozzle body 40 is in contact
with the bottom wall surface 32b of the nozzle body

accommodation bore 32.

Then, the operation of the electronic component
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mounting apparatus 100 having the suction nozzle 21 will be
described.

First, the board transfer section 101 transfers ﬁhe
circuit board A to a component placement location. During
this transfer, the board recognition camera 104 is moved to
be located above the circuit board A by the X-Y robot 105 to
recognize a position on the circuit board A at which the
electronic component B is to be placed.

The mounting head section 103 is then moved to the
component feeder section 102 by the X-Y robot 105, where the
suction nozzle 21 sucks and holds the electronic component B
fed from the component feeder section 102 in the following
manner. | | |

First, the suction nozzle 21 is lowered to a
predetermined height position (suction height position) by
the elevation mechanism 26, to allow the distal end face 40b
of the nozzle body 40 to come into contact with the
electronic component B fed from the component feeder section
102. In this occasion, the impact applied to the electronic -
component B can be sufficiently absorbed since the urging
force of the spring 50 is relatively small as described
above.

Subsequently, the electronic component B is sucked to
the distal end face 40b of the nozzle body 40 with a suction

force of the vacuum suction pump 24 acting through the first
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suction passage 31 of the outer nozzle member 30, the
lateral passage 42 of the nozzle body 40, and the second
suction passage 41 bf'the nozile body 40. in this occésion,
the nozzle body 40 is prevented from being displaced with
respect to the outer nozzle member 30 due to the suction
force of the vacuum suction pump 24. This is because that
the spring accommodation chamber 60 provided at the proximal
side of the nozzle body 40 serves to reduce the suction
force of the vacuum suction pump 24 acting on the nozzle
body 40 in the direction of the axis L (direction in which
the spring 50 is compressed). It is therefore possible to
keep constant the height position of'thevdistal end- face 40b
of the nozzle body 40 hoiding the electronic compoﬁent B by
suction. Thereafter, the suction nozzle 21 holding the
electronic component B is moved upwardly to the original
height position by the elevation mechanism 26.

The mounting head section 103 is then moved by the X-Y
robot 105 so that the electronic component B held by the
suction nozzle 21 passes over the component‘imaging device
106. During this passing, the component‘imaging device 106
takes an image of the posture of the electronic component B
held by the suction nozzle 21. Based on the results of this
imaging, the control unit 108 determines whether or not the
posture of the electronic component B is appropriate. If

the posture of the electronic component B is determined
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appropriate, the position of the electronic component B is
then corfected based on the image information obtained.
Mdre specifically, the suétion nozzle 21 is rotated around
the axis L by the rotation drive mechanism 27 to correct the
rotational position of the electronic component B.

Thereafter, the mounting head section 103 is moved to
the component mounting location by the X-Y robot 105, where
the electronic component B held by the suction nozzle 21 is
placed onto the circuit board A in the following manner.
First, the suction nozzle 21 is lowered to a predetermined
height position (placement height position) by the elevation
mechanism 26, to allow the electronic componenth'sucked at
the distal end faée 40b to come into contact with the
circuit board A. In this occasion, the impact applied to
the electronic component B can be sufficiently absorbed
since the urging force of the spring 50 is relatively small
as described above.

The suction nozzle 21 is further lowered from the
placement'height‘positioﬁ. As a result, the nozzlevbody 40
moves towardvthe outer nozzle member 30 against the urging
force of the spring 50 to reach the second position (see Fig.
2). In this occasion, only a small load is applied to the
electronic component B since the urging force of the spring
50 is relatively small.

In the second position, the end face 44c of the first

Ly "<"=">"avVkK@1 10 10
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cylindrical portion 44 of the nozzle body 40 is in contact
with the bottom wall surface 32b of the nozzle body
éccommodation bore 32 of the outer nozzle member 30 as
described above. Therefore, as the suction nozzle 21 is
further lowered, the nozzle body 40 is lowered together with
the outer nozzle member 30 without being displaced with
respect to the outer nozzle member 30. As a result, a load
is applied from the nozzle body 40 to the electronic
component B that has been already in contact with the
circuit board A. With this load, the electronic component B
is place onto the circuit board A. After completion of the
placement, the sucti¢n of the vécuunl suction pump 24 is
halted. Thereafter, the suction nozzle.21 is moved upwardly
to the original height position.

If it is determined that the posture of the electronic
component B is inappropriate according to the imaging
results by the component imaging device 106, the mounting
head section 103 is moved to the component discard section
107 by the X-Y robdt,iOS; In the component discard section
107, the suction of the vacuum suction pump 24 is released
to discard the electronic component B sucked to the suction

nozzle 21.

Second Embodiment

Figs. 6 and 7 illustrate a suction nozzle 21 of the



UUIL0 UU.G// II72xY: 1!

"110% & ()-!S&10%A1& ()-! S&L0%N& ()-s! 10% & ()- Y

$10% & () - @0% & ()-/0012W22aB7: 1 ! 16 August 2004
10°1:110% & ()-18110% & ()-!fs6#10%p& ()-1Y.110% & ()- F

S, 10% & ()-&$s! 10% & ()- 2222234R4jH. 1 ! 10°!> S 10%h h& ()-!!10% h
h& ()-G 110% h& ()-G 10% h& ()-"10% h& (36 10 10 R4R55s68888&8uj @1 !
10°"1098& ()- 10 h 10 h 10 h3.!110% h& ()-m

second embodiment of the present invention. In this
embodiment, the nozzle body 40 includes two lateral passages
42, 42 formed symmetrically with respéct to the axis L of
the nozzle body 40. Namely, these lateral passages 42, 42
are formed at positions apart from each other by 180 degrees
with respect to the axis L. In addition, the first suction
passage 31 of the outer nozzle member 30 includes two second
portions 31b, 31b and two third portions 31lc, 3lc to
communicate with the two lateral passages 42, 42. These
second portions 31lb, 31lb and third portions 31lc, 3lc are
also formed at positions apart from each other by 180
degreés with respect to the axis L. | |

In tﬁe éecond embodiment, the suction force of the
vacuum suction pump 24 acts on the second suction passage 41
of the nozzle body 40 through the two lateral passages 42,
42. This makes more uniform the suction force acting on the
outer side peripheral wall surface 40a of the nozzle body 40,
and thus more reliably prevents the nozzle body 40 from
being sucked to the outer nozzle member 30 due to the
suction force of the vacuum suction pump 24. As a result,
sliding resistance can be reduced more reliably during the
displacement of the nozzle body 40 with respect to the outer
nozzle member 30.

The other construction and function of the second

embodiment are the same as those of the first embodiment
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is omitted.

Third Embodiment

Figs. 8 to 10 illustrate the third embodiment of the
present invention. In the third embodiment, a first vacuum
breaking passage 36 is formed in the outer nozzle member 30
and a second vacuum breaking passage 46 is fofmed in the
nozzle body 40. The first wvacuum breaking passage 36
communicates with atmosphere at one end thereof and is open
at the side pefiphéral Wall surfade 32a of the nozzle body‘
accoﬁmodation bore 32 at the other end thereof. The second
vacuum breaking passage 46 communicates with the second
suction passage 41 at one end thereof and is open at the
outer side peripheral wall surface 40a of the nozzle body 40
at the other end thereof.

As shown in Figs. 8 and 10A, when the nozzle body 40 is
in the first position, the other ends of- the first and
second vacuum breaking passage 36, 46 are shut off from each
other. In the first position, however, the first suction
passage 31 and the second suction passage 41 communicate
with each other. Therefore, when.the nozzle body 40 is in
the first position, the electronic component B is sucked at

the distal end face 40b of the nozzle body 40 with the
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‘On'the contrary, as shown in Figs. 9 and 10B, when the
nozzle body 40 is in the second posiﬁion, the other ends of
the first and second vacuum breaking passages 36, 46
communicate with each other. In the second position,
however, the position of the annular groove 43 is displaced
from the position of the third portion 31lc of the first
suction passage 31, blocking communication between the first
and second suction passages 31, 41. Therefore, without
blowing action for releasing the electronic component B,

 only displacement of the nozzle body 40 to the second
position aﬁd the halt of the suction of thé vacuum suction
pump 24 attain smooth and reliable release of sucking of the
electronic component B at the distal end face 40b of the
nozzle body 40.

For example, when the suction nozzle 21 sucking and

holding the electronic component B at the nozzle body 40 is
~further lowered from the plaéement height position so that
the nozzle body 40 reaches the second position and the
suction of the wvacuum suction pump 24 1is halted, the
electronic component B is released from being sucked. The
suction force no more acts on the electronic component B
during the further lowering of the suction nozzle 21 from

the placement height position to apply a 1load to the
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elec componen or ‘placin e circuit board A.
The other construction and function of the third
embodiment.aré_the same as those of the firsﬁ-embodiment
described above. Therefore, the same components are denoted
by the same reference numerals, and the description thereof

is omitted.

Fourth Embodiment
Figs. 11 and 12 illustrate the fourth embodiment of the
present invention. In the fourth embodiment, a second

cylindricél portion 47 protrudes in the direction of the

axis L-Coaxially with the first cylindrical portion 44. A

third .suction passage 47a formed through the second
cylindrical portion 47 communicates with the second suction
passage 41 at one end thereof and is open at the distal end
face of the second cylindfical portion 47 at the other end
thereof.

The outer nozzle member 30 has a through bore 37
exténding from the botﬁom wall»surfa§e>32b of the nozzle
body accommodation bore 32 to the first suction passage 31.
The second cylindrical portion 47 extends through the spring
accommodation chamber 60 and then the through hole 37 to the
first suction passage 31.

The spring accommodation chamber 60 is defined by the

side peripheral wall surface 32a and the bottom wall surface

& ()-1's' 109BB& () - 1af pf sf g\Whj 9 } A
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32b of the nozzle body accommodation bore 32, the first
cylindrical portion 44, and an outer sidé peripheral wall
surfacé of the second cylindrical portion 47. As in the
first embodiment, the spring accommodation chamber 60
communicates with atmosphere through the elliptical bore 44a
formed through the first cylindrical portion 44 and the
passage 33 formed through the outer nozzle member 30.

In the fourth embodiment, the first and second suction
passages 31, 41 communicate with each other through the
third suction passage 47a of the second cylindrical portion
47. With this construction, the spring accommodation
chamber 60 1is shut off more reliably from the first and
second suction passages 31, 41. |

The other construction and function of the fourth
embodiment are the same as those of the first embodiment
described above. Therefore, the same components are denoted
by the same reference numerals, and the description thereof
is omitted. The suction nozzle of the fourth embodiment may
be providéd.'with the first and second vacuum breaking
passages of the third embodiment.

In the first through fourth embodiments, the spring
accommodation chamber 60 communicates with atmosphere as
described above. However, the spring accommodation chamber
60 may be airtightly enclosed chamber shut off from not only

the first and second suction passages 31, 41 but also
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atmosphere. This construction also achieves reduction of the
suction force by the vacuum suction pump 24 acting to the
nozzle body 40. | |
Although the present invention has been fully
described by way of the examples with reference to the
accompanying drawings, it is to be noted here that various
changes and modifications will be apparent to those who
skilled in the art. Therefore, unless such changes and
modifications otherwise depart from the spirit and scope of
the present invention, they should be construed as being

therein.
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1. A suction nozzle (21) for holding a component (B) by
suction, comprising:

an outer nozzle member (30) defining a first suction
passage (31) for communicating with a suction source (24) at
one end thereof and a nozzle body accommodation bore (32);

a nozzle body (40) for holding the component (B) at a
distal end face (40b) thereof by suction, having a proximal
side accommodated in the nozzle body accommodation bore so
as to be slidable in a direction of an axis (L) thereof, a
distal side protruding from the outer nozzle member, and a
first cylindrical portion (44) protruding from a proximal
end face thereof, the nozzle body defining a second suction
passage (41) extending in the axis direction thereof for
communicating with the first suction passage, and the second
suction passage having an open at the distal end face of the
nozzle body; and

an urging member (50) for urging the nozzle body in a
direction away from the outer nozzle member, the urging
member being accommodated in an urging member accommodation
chamber (60) defined by at least a wall surface of the
nozzle body accommodation bore and a proximal end face (40c)
of the nozzle body, the urging member accommodation chamber
being shut from the first and second passages and

communicated with atmosphere,
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force of the urging member from a first position where a
distal end face of the first cylindrical portion is apart
from a bottom wall surface (32b) of the nozzle body
accommodation bore, to a second position where the distal
end face of the first cylindrical portion contacts against
the bottom wall surface of the nozzle body accommodation
bore.
2. A suction nozzle according to claim 1, wherein a first
annular groove (34) for enlarging a diameter of the nozzle
body accommodation bore is formed on a portion of a side
peripheral wall surface (32a) of the nozzle  body
accommodation bore adjacent to the bottom wall surface.
3. A suction nozzle according to claim 1, wherein the
nozzle body defines at least one lateral passage (42)
extending in a direction crossing the axis thereof, and
wherein the lateral passage communicates with the
second suction passage at one end thereof and communicates
with the other end of the first suction passage of the outer
nozzle member at the other end thereof.
4. A suction nozzle according to claim 3, wherein the
nozzle body defines a single lateral passage.

5. A suction nozzle according to claim 3,

nozzle body defines two lateral passages, and
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6. A suction nozzle according to c¢laim 3, wherein a second
annular groove (43) is formed on an outer side peripheral
wall surface (40a) of the nozzle body, and
wherein the lateral passage communicates with the other
end of the first suction passage through the second annular
groove.
7. A suction nozzle according to c¢laim 1, wherein the
nozzle body is provided with a second cylindrical portion
(47) protruding from the proximal end face thereof in the
axis direction thereof,
wherein the second cylindrical portion extends through
the urging member accommodation chamber into the first
suction passage of the outer nozzle member, and i
wherein the second suction passage communicates with
the first suction passage through a third suction passage
(47a) formed through the second cylindrical portion.
8. A suction nozzle according to claim 1, wherein the
outer nozzle member defines a first vacuum breaking passage
(36) communicating with atmosphere at one end thereof,
wherein the nozzle body defines a second vacuum

breaking passage (46) communicating with the second suction

passage at one end thereof,
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breaking passages are shut off from each other when the
suction nozzle holds the component by suction, and

wherein thé other ends of the first and second vacuum
breaking passages communicate with each other when the
suction nozzle places the component onto a circuit formation
object (A).
9. A suction nozzle according to claim 1, wherein the
outer nozzle member defines a first vacuum breaking passage
(36) communicating with atmosphere at one end thereof,

wherein the nozzle body defines a second vacuum
breaking passage (46) communicating with the second suction
passage at one end thereof,

wherein the other ends of the first and second vacuum
breaking passages are shut off from each other when the
nozzle body is in the first position, and

wherein the other ends of the first and second vacuum
breaking passages communicate with each other when the
nozzle body is in the second position, allowing the second
suction passage to be open to atmosphere.
10. A component mounting apparatus (100) for placing a
component (B) on a circuit formation object (A), comprising:

a component feeder section (102) for feeding the

component (B) ;
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transferring the circuit formation object to a component
placement location; and

a mounting head section (103) provided with the suction
nozzle (21) according to any one of claims 1 to 9, the
mounting head section being moved from the component feeder
section to the component placement location,

wherein when the mounting head section is situated at a
position corresponding to the component feeder section, the
suction nozzle holds the component fed from the component
feeder section by sucking the component at the distal end of
the nozzle body (40), and

wherein when the mounting head section is situated at
the component placement location, the suction nozzle moves
toward the circuit formation object and places the component
sucked at the distal end of the nozzle body (40) onto the
circuit formation object (A).
11. A method for mounting a component (B) on a circuit
formation object (A) using a suction nozzle (21) comprising
an outer nozzle member (30), a nozzle body (40) slidable in
a direction of an axis (L) thereof with respect to the outer
nozzle member, and an urging member (50) for wurging the

nozzle body in a direction away from the outer nozzle member

comprising:
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37
holding the component by suction at a distal end of the

nozzle body;

moving the suction nozzle to a position above the
circuit formation object;

moving the suction nozzle in the direction of the axis
of the nozzle body toward the circuit formation object to
reach a first height position where the component sucked at
the distal end of the nozzle body comes into contact with
the circuit formation object while the urging member absorbs
an impact on the component caused by the contact with the
circuit formation object;

moving the suction nozzle in the direction of the axis
of the nozzle body toward the circuit formation object, from
the first height position to a second position where a
proximal slide of the nozzle body is engaged with the outer
nozzle member, with moving the nozzle body with respect to
the outer nozzle member against an elastic urging force of
the urging member; and

further moving the suction nozzle in the direction of
the axis of the nozzle body, from the second height position
toward the circuit formation object, so that the nozzle body
moves integrally with the outer nozzle member and a load is
applied to the component from the nozzle body, the component

being placed onto the circuit formation object by the load.
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with the suction nozzle reaches the second height position.




