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~ *159159* DESCRI PTI ON MOUNTI NG APPARATUS *(@00002*
Technical Field 5 The present invention relates to a
mounting apparatus for nounting el ectronic conponents
(hereinafter, referred to as conponents) onto a

circuit board (hereinafter, referred to as boarWl wmmmmm
Background Art The nounting apparatus of this Ki
conventionally had a construction that it conprises:*1§5"

feed section for feeding %Pe0|f|ed ype and quantity
-of electronic conponent £ SERIG A ol di ng section

whi ch serves 15 for holdlng a circuit board,
t hose MOMRTISH SPEE IS ents are to be nnunted mmmmmmmmmmw
which is novable longitudinally and laterally; a

nmounting section for nounting those electronic
conponents onto the circuit board; and a plurality of
dfiegdngwials Higrldriving the 20 individual sections.

That is, it has been the case that the conponents _fed E1
fromthe fe%‘%edﬁ@ﬁfﬂlﬁ?e WghePon thpls to @ mounting

*G00002*

appropriately in order. In_the conventional. nnun% ng
arpeatafsls mﬁ@ntlng electronic components (hereinafter,
referred to as components) onto a circuit board

(hereinafter, referred to as board).

Background Art

The mounting. apparatus of this " kind has
conventionally had a construction that it comprises: a-fged
section for feédinq specified type and quantity of
electronic components} a board holding section which serves
for holding a circuit board, on which “those electronic
components are to be mounted, and which 1s movable
longitudinally and laterally; a mounting section for
mounting those electronic componenté onto the «circuit
poard; and a plurality of drive units for driving the
individual sections.

" That is, it has been the case that the components
fed from the feed section are mounted on and on
appropriately in order.

In the conventional mounting apparatus, when the

effective torque of a drive unit has exceeded a specified
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25 effective torque of a drive unit has exceeded a

specified 2 upper-limt value due to the

mount i ng- appar at us operation node or |oad variation,

the drive unit would increase in tenperature due to

t he heat generation of the i nt &7 nal parts, where

continuing the operation as it is could result ‘5 in a
failure of the drive unit. For prevention of this
failure, in the case where the effe%tive toggf% of a £
duppergRilmifollal ek ceBg £° shti PPBETIpFepPPamaltys operation
value, it has been practiced to select

| Boge- patPRY FELRAE LAY i*fP%mfﬂEﬁVFhél%ﬂg"f ePguig increase in
factor, i.e. degree of margin, of the contro&ggblg 0t 1
diier@eratiur ecafiei t§0 i $hset DARGhEICNGFR SIQBuIYF the interna
hitherto cause an excessive capacity, selectjop of tfg 1t
diard sunivher® wenrivetist The ReTRtiRn 3mitt 1s could resu
selection, further .leading to an increase in 15
nechanifedl L uasstof Adedordt Hif y1Rah- obj ect of the present
invention is to provide a nountjng apparatus which is

capabl e of EUppreasiHyt tereridtis ef 3 htiESsel dhiRe gase where
heat generation of conponents inside a drive unit

ceused afif adid W | o nmma '+ 9920 2ef FEdNve Wditqueould exceed a
exceedi ng a specified upper-limt val ue, suppressin%,

t hepexiffetad f anmrs - Jinit detrlee of ifar §ias, PE&ER t Rgacticed to
selection of a drive unit to., a |ower one, and, thusi1

pragdant ng fhargeesaprCiby diFiee untitevdp j¥higR the safety

drive wunit is as snmall in capacity as . a m ni num .
r efpd tenent - eandlegree of margin, of the controllable drive

unit capacity is set higher.
| This would hitherto gaUse an excessive cépacity
selectioﬁ of the drive ﬁnit to be involved in the drive
unit selection, further leading to an increase in
mechanical cost. .
Accordingly, an objéct of the present invention
is to provide a moﬁnting apparatus which is capable of
suppressing temperature increases due to heat generation of
components inside a drive unit caused by the drive unit's
effective torque exceeding a specifiéd upper—limit value,
suppressing the safety factor, i.e. degree of margin, for
the selection of a <irive. unit to. a _lower one, -and. thus
prevenfing failures of the drive unit even if the drive
unit is as small in capacity as a minimum requirement, and

low in price, and therefore which makes it possible to
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25 low in price, and therefore which makes it possible
to 3 5 10 perform high-efficiency production w thout
halting the machine. Disclosure O Invention In order’
to achi eve the above object, t present invention
has the follow ng constitution.” According to a first
aspect of the present- invention, there is provided a
nounting apparatus conprising: an electronic

conponent feeding uni.t for feeding.a_plurality of ;..
eP@EfPBWich&8g58%$ﬁF§?n§ybo§F8 51di%hg ¥&E$Pgﬁ s%ﬁ%ﬁi?g the
for holding a circuit board, onto which the

eWéEPFBﬁPC components are to be mounted, and being
capabl e of nmoving the circuit board 15 in orthogona

- two directions along a nounting surface; a nounting

section for nmounting,.the electronic conponents fed
f PAFCLREVERe Xy dRVEX P Ponent feeding unit onto the

circuit board held by the hoard hol di.ng sect.i on;
plurality off’dOLFTuHY ?q‘kﬂrevcﬁit\ﬂengjbtq%’ee ect, khe present
el ectroni ¢ conmponent_feeding unit, the board hol di ng
s??MQ&?“%Mé“Fh&hﬁnﬁﬂ%%ﬂy%ﬁﬂanﬂﬁt%ﬁﬁﬁk&ﬁ1ver; an
effective torque detecting section for detecting.,an
effective t GRFFeGui ri&dl By LeadSRAe- ot "k’ present

invention, there is provided a mounting apparatus
comprising: | _ .

an electronic component ‘feeding unit for feeding a
plurality of electronic comﬁonents; H

a board holding section serving for holding a
circuit board, onto which the electronic'components are to
be.mountéd, and being capable of moving the circuit board
in orthogonal two directions aldng a mounting surface;

a mounting section for mounting the electronic
components fed from the eléctronic comﬁonent feeding unit
onto the circuit boafd held by the board holding.section;

a plurality of drive wunits for driving the
electronic component feeding unit, the board holding
section, and the mounting'section, respectively;

an effective torque. detecting section for
detecting an effective torque requifed by . at least one
drivé unit among the plurality of drive units at an

effective-torque detection cycle;
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drive unit anong the plurality of drive units at an

25 effective-torque detection cycle; 4 an effective

torque deciding section for deciding whether or not

the detected effective torque Qas exceeded its

upper-limt wvalue, or whether or not the effective

torque has been restored fromthe excess state to its

5 safety value; a detection error elimnating means

for decidin ther or _not the effectiv rqu ey
det ect ed byg?hé@ R GSrHBFqE‘SC&Stl&@t isﬁ%&ttgé’c Lo dgetding
a detection error bef ore .a decisi an nmad h

eVhreEReYe OFortfife EEEi&F%&QE?Qﬁﬁﬁﬁ%ﬁ#lY% §%§¥%% ﬁﬁg exceeded
effective torque, which has been _deci ded a :
déFéct@ﬁ?ﬁ%ﬂﬁ?%tté’%ﬁl%bj 8Lt YRFTPRE Oarecgs%iton&gg G ectve

effective torque deciding section; and a ¢ ol o
SBREFABR fRAS pdIFt mrﬁété’%ﬁtdr oslfr8]iIL e@&% e@ﬁ‘coetr%sg state to its
el ectroni c_conponent feeding unit, the board hol di ng -

1528etti 3AlUfHe mounting section, the plurality of

drive units, the effective torque detecting secti Coas

t he effecti@ed%?ﬂQﬁk?Qkﬁﬁ%ﬁﬁgegé%%Peﬁ}ngn SRS £8k deciding
detection error elimnating nmeans, wherein #he fed b the
chetbELselli o Per s GGive 20-° P atF oG Y
that if the detected effective t0£que has been tion error
deEitesd ipe tFer det e St Te%r S8FF AP Rattthg® mdite Cdd % ’
non detection error and noreovsr deg%ded.b th

e s
ebrdorioves (OGidie Feclaffig Fectfdn a5 Ravth EXEEFe et dng
tg%éﬁﬁﬁgflég]%ssign the effective torque, which has been

decided as a non detection error, to an object for the
decision by the effective torque.deciding section; and
| a control section for perforﬁing control of each
oflfhe electronic component feeding unit, the board ho;ding
seéfion, the mounting section, the plurality of drive units,
the effecfive torque detecting section, the effective
torque deciding section, and the detection error
eliminating means,

| wherein the control section wperforms control
operation so fhat if the detected effective torque has been
decided by the detection errbr.eliminating means as a hon
detection error and moreover decided -by .the éffective
torque deciding section as having exceeded the upper-limit
value, then an original rotational speed of the drive unit

from which the effective torque has been detected 1is
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val ue, then an original rotational speed of the drive
unit 25 fromwhich the effective torque has been
detected is 5 decelerated to a specified decel eration
speed of the relevant drive unit, and if the
effective torque of -the drive unit, detected by the
effective torque detecting section has |owered to not
nor e thgn its safety value, the 5 drive unit is
restored again to the original, rofational . speed. That
i decederRéesr efent & nwBRG I S hn EFEE A O ort ueeecp of
requi red, for exanple, within a ecified . tine b an
oﬁ@l@faél;p@fla‘}’?tym&ftfdr%% g 16 S IEEEELET arohily Of the
specified cycle or period by the effective torque .
derdde ngnisecBP6RCTEAD PY ithﬁec*F@I@%ch%/V?het%g‘ﬁlé%tici{/eeteCt.lng
torque deciding section whether or not .the effectiv
t GeqiFe Madask R @ tQpRetf Pedeubpar- LG tsa\éﬁqwe,"a ue, the
where if the effective torque , has exceeded.the . .
sPEdivia edniibpdrs | FRFEOVaAUATIRIENT] 15§ ofAid4RaL rotational
speed of the drive units is decelerated to a
sp@Esd-ed speed, and if the effective torque has
|l owered to a specified value or |lower, the drive .
units is resteredito lflheﬂ%ﬁi@F?\%\?nFOPQF?BEéP%p@éﬂ.effeCtlve
As a result of this, failures of the drive unit .can
beqrravent eduisnnd, hifgh 2exappiei eWé)FhﬁF‘oo%cFF’Sﬁl%&ﬁ pe-ime by
fulfilled without halting the machine. Accordi to. a
sedghdoRspexdt of AlEPridsenPt (Mt i BRItFher® gredted at a
provi ded the nounting appar atus : , .
specified cycle or period by the effective torque detecting

the

section, and it is decided by the effective torque deciding
section whether or not the effective-torque has exceeded a
specified upper-limit value, where if the efféctive torque
has excééaed the specified upper-limit Value, then a
rotationai.speed of the drive units is decelerated to é
specified speed, and if the effective torque has lowered to
a specified value or lower, the drive units is restored tq
the original rbtational speed. As a result of this,
failufes of the drive units can be prevented, and high-
efficiency production can be fulfilled without halting the
machine.

According to a second aépect of. the present
invention, there 1is provided the mounting apbaratus
according to the first aspect, wherein each of the

electronic components is an electronic component having a
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according to the first aspect, wherein each of the 25
el ectroni c conponents is an electronic conponent
having a 6 lead wire. According to a third aspect of
the present invention, there is provided the nounting

. apparatus according to the fir%t-aspect, wherein the

el ectronic 5 conponent feeding unit conprises: an
el ectroni c conponent feed section for storing therein
a multiplicity of electronic conponents and feeding .
t headl @éfeeni ¢ conponents independently of one
another; a plurality of conveyor nenbers for fakin

out the fedPeicordion ¢ teonponeitid hnd SR Condyi nl ?qheoresent
el ectroni c conponents to the nounting section; and
comvepitignsectflorr ¢ or 1Fovitip el u\g}é?i t oupting

a.
apparatus
conveyi ng nenbers as the conveyi ng nmenbers, are

- amcaegednd nte sthengédrahnup&pPes apewhﬁé%b?diﬁﬁetoe%¢Ctrbnic

fourth aspect of the present 15 invention, there is .
prcovipdee nith ef e@UhR ¢ ngNABDHARRIEL SBTToRBI fg ST HOMG € component
first aspect, wherein the upper-limt_ value of the |
efffeect | veetbioe ATt hesterfiors i vEReBRite 2dedtliiglicity of
section is set to 105% of a rated torque of the  drive

ursi ltec tomnries pondianen s apdritediny ethendbpchronpc components
successi ve' -over| oad operations in continuousl

perrfdapententy ovel | cak  GpetiEton PhaPLoRe LaiHy eofini Fonveyor
Is decelerated, once halted and then inmredi at el -
acweilerat eGor ASGtidingowd &b fEer ASpestTonicneomponents and
mg§§¥g§ing _the glectronic components to the mounting
section; and a conveéying section for moving the plurality
of conveying members as the conveying members are arranged
in a stringed énnular shape. |
Accoraiﬁg to é fourth aspect of the present
invention,. theré is provided the. mounting apparatus
ﬁécording to the first aspect, wherein the upper-limit
value of the effective torque in the effective torque
deciding section is set to 105% of a rated torgue of the
drive unit- corresponding to a permissible' number of
successive -overload operatibns in continuéusiy perforhing
an overload.operation that the drive unit is decelerated,
oncé halted and then immediately_accelerated.'
According to a fifth aspect of the present:

invention, - there 1is provided the mounting apparatus

according to the forth aspect, wherein in the effective
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invention, - there is provided the nounting apparatus
25 according to the forth aspect, wherein in the
effective 7 5 torque deciding section, the safety

val ue of the effective torque_that allows the drive
unit to be restored to the orﬂginal rotati onal speed
Is set to 95% of the rated torque of the drive unit.
According to a sixth aspect of the present invention,

there is provided the nounting a rat us ccarding i i
ah9rene éﬁcﬂﬁénﬂiF§Ft98nﬁoJ#F%5§g%§ éYal%§e§gi%hFh§f%eCtlve
detection period of the effective torque . detec

seerhbR fdratdet koY on toe t%l\é?féletl%vgt? oPSuerﬁ%ﬂg%d to the
required_ in a specified unit ti f drd ve unjit. | :
setigiBpaot ofBEOPRAN SPELC 1SASEST &n rétgéo o.fla tg'leevcrayn the!é torque
aspect of the present invention, there is provided

t & wbentirAayeappatatus according to the sixth aspect,
wherein the control section. 15 perforns CQPtQQ%'S§he
that if theRerPEginge 6rqfe FdeET hofSHSSCone T ovet
than the specified upper-limt, val ue_even if  the :

_ s _ 4 ighﬁep&Q&%ﬁﬁ%ﬁ (jparatus
drive unit is halted. According- tqg.an elghth asggg;easpects,

present

ofceedingsehe 20Yi rkdit i oh, Hfer &1rsits fPovfgs

mounting apparatus accordi-ng to the_ seventh ect '
whiregieri nt he-hr | ViR Rf Q10T R IR Phor Vom0l Tana e torae
di;;g;égygéWJLegEnge £é¥ detection of the effective torque

required in a specified gnit time of the drive unit is seﬁ
to not more than 1 sec.

According to .a seventh aspect of the present
invention, there ié provided the mounting apparétus
according to the sikth.éépect, wherein the control section
performs control so thafzif the effective torgque does not
become léwer than the specified upper-limit value even if
the rotational speed of the drive unit is decelerated, the
drive unit is halted. |

According to an eighth aspect of the present
invention, there - is provided ﬁhe mounting 'apparatus
according to the seventh aspect, wherein the drive unit
comprises a servomotor and a drive control device for
controlling drive of the servomotor.

According to a ninth aspect of the present

invention, there 1is provided the mounting apparatus
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controlling drive of the servonotor. According to a

ninth aspect of the present 25 invention, there . is

provi ded the nmounting apparatus 8 according to the

seventh aspect, wherein the drive unit conprises a

notor controlled by an inverter® and a drive contro

device for controlling dr.ive of the notor. According

to a 10th aspect of the present 5 invention, there is

provi ded the nounting apparatus '%ccordin . to the . b
savenrAingpde , thRerBi Fe e AFPEE tuni YheoHpr ithes drive uni
stepping notor and a drive control device fo dri
C6ATPEILERAG ar MPECET G LRI naﬁfmﬁfbr.lHY\EE%?Hi g o2 drive
an 11th _aspect of the present 10 invention, there is
peovtded CR¥iFSURPINGORSFRLALEY FdNEr Afnd o ML -

seventh aspect, wherein.a tine constant of the

det ecti on ePeePTrEling ndtd n nebPkl| s2agBeCEo 260 Lbe Present

- According to a 12th aspect of the present invention,

t hewenits opr ovi R e hel FoumoVd dgshar BR®s MeBNELREr didRparatus
to the seventh aspect, further conprising an 20 input »
seccioodiby vk clihe seevemfle apPadte dweeFeiatitdie drive unit
speed for the rotational speed of the drive unit in .

t renpddseiserat § bAPBHRE alPSATc AN b | ApHYEedoRtomt device for
external of the nounting apparatus. According to -a

13 tadddmnopfdnie mieddit SHaRRIMYT St there i's
provi ded the nounting appar at us

According to an 1lth aspect of the present.
inventioh,-'there is provideq the mounting apparatus
according to the séventh éspect, wherein a time constant of
the detection error eliminating means is set to 100 sec.

Accordiﬁg to a iZth - aspect of the present
invention, there 1is providéd- the _ﬁouﬁting apparatus
accordiné to the seventh aspéct, further comprising an
input section by’ which a set value of the deceleration
speed for the rotational speed of the drive unit in the
deceleration operation can be inputted from external of_the
mounting apparatus.

According to a 13th aspect of the present
invention, there is provided the mounting apparatus
according to the 12th aspect, wherein the input section is
an operation panel.

According to a 14th aspect of the present

invention, there is provided the mounting apparatus
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according to the 12th aspect, wherein the input
section is an operati-on panel. According to a 14th
aspect of the present 25 invention, there is provided
t he nmounting apparatus 9 according to the 12th aspect,

“wherein the input section is & floppy disk drive.

According to a 15th aspect of the present invention,
there is provided the nounting apparatus 5 according

to the 12th aspect, wherein the input, section is, an . .
i acepFatrIwAPCigl 1R RRREtY b‘éhgﬁiyh?tgéef%ﬁwug section 18

hi gher-order conputer. According to a 16th aspect of
t hefpPERENELISKNGERVEON, there is. provided the

mounti ng apparatus 10 according to the fjrst aSQEFt’ nt
wherein i f PARECEELBELI VO t Gt quEd iRt eBFBACHY Phe R Prese
effective torque detecting section |is decideg.b t he &
efhgentieny or TReci 8F ng PFOMEH asthfaviRyD }E%edéaé)para us
the upper-limt value, then the detection. error e .
ebicrpmdingg teediie detilieasPrat, t WBeERLBetPFe 1B quE SfE-1on 18
detected by the effective torque detecting secti n hs £
aanonidéeséecen ehieh onliowherfidtre §5hehﬁch§PHE e rom &
result has succeeded to a specified nunber of tines,

ahd ghleg -@&cest iCOMPYETor el i m nati ng nmeans deci des

that the effective torque detected by the effect.

torque det e®dasydiad i okPj s2a 26THet éSPEGT eﬂ'for,tl'g%ed present

negl ects the effective torque, when the sane decision '

r éswientdoss nothetecedd tPRdeidefbci Fhed mounting  apparatus
according to the first aspect, wherein if the effective
torque detected by the effective torque detecting section
is decided by the effective torque ‘deciding section as
having exceeded the upper-limit Vaiue, then the detection
error eliminating means decides thatnfhe effeétive torque
detected by the effective torque detecfing sectiqn is a non
detection error only ’when ﬁhe same decision result hés
succeeded to a specified number of times, and the detection
error eliminating means decidés that the effective torque
detected by the effective torque detecting section is a
detection error, and neglects the effective torque, when
the same decisionlresult does ﬁot_succeed to the specified
number of times. |

According to a 17th aspect of the present

invention, there 1is provided - the mounting apparatus

according to the first or 16th aspect, wherein 1if the
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nunber of tinmes. According to a 17th aspect of the

present invention, there is provided- the nounting
apparatus 25 according to the first or 16th aspect,

wherein if the 10 effective torque detected by the

effective torque detecting sedtd on is deci ded by the
effective torque deciding section as being not nore

than the upper-limt value, then the detection error
elimnating means decides that the 5 effectiye torque y
deféecbdvhytohavef fesertedt srghbedetéertaye %86&‘1&%165?6? ing
a non detection error only when the sane decj si.on .

r esgktiohas ssdecédaddbyo thespddpritddentmBaicofecidiny section
and the detection error elinmnating neans,decigﬁf h
t hat henef hedt | Bere ortdu dehect &Py tHeltef Padifye then the
torque 10 detecting section is a detection error, apd:
ndgtectionhe ewfdrct ehdmidediag wiepaRhe S5 dfsei oFBat  the

rTesult does not succeed to the specified nunber of

t efffectBrieetobaser detiesirest b dien G fEs tRvss dopfe detecting
ot her aspects. and features of the present inventio
wiskk tbeconéscl ear nprontie heCESPROWREECT deQRtY ptiRe the same
taken in conjunction with the preferred enbadinents
t decésfioni t heselbr droe Seladee offardi $§e dridfichggumber of
in which: 20 Fig. 1 is a block diagramof a. nountin

. ; ; g .
afipiarat, usandc chedi deteot bom i egrosnbRki Mepat b9t fgans decides
present invention; Fig. 2is a flowhart of an ,
efthedt itre tef fpetive torque detected by the effective torque

detecting section is a detection error, and’neglects the

effeétive torque, when the same decision result does not

succeed to the specified number of times.

Brief Description Of Drawings |

These and other aspects. and féafures of the
present in&ention will" becoﬁe clear from the following
description taken in conjunction with  the preferred
embodiments thefeof with referepce to the accdmpanying
drawings, in which: |

Fig. 1 is a block diagram.of a mounting apparatus
according to a first embodiment of the present invention;

Fig. 2 is a flowchart of an effective torque
deciding section of the mounting apparatus of the first

embodiment;

Fig. 3.is a block diagram of a mounting apparatus
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deci di ng section of the nounting apparatus of the

first enbodinent; 25 Fig. 3.is a block diagramof a
nmounti ng apparatus 11 according to a second enbodi nment

of the present invention; Fig. 4 is a block diagram

of a nounting apparatus accordildg to a third

enbodi nent of the present invention; Figs. 5A and 5B

are timng charts, respectively, 5 of the nounting
apparatus of the first enbodinent of the present, .

i aventiong Epga Geicongd gRRPRigRsH R &hfePEESsRShipVention/
between speed and tinme for presenting a speed, .

wavef or m of Fag.r ét asi Bg bdeekddipgram Clor fRddRg. apparatus
.ting apparatus of the 10 first enbodi ment of the. .
paesemtiingy &nt Rofth iwde eabosd memte © fafiitn PGS Rt xpyention;
table is not nore than 30 mm Fig. 7 is a graph )
showi ng a r @ligtsi.orihi pndebheene gadadahantfe fspectively,
presenting a speed waveform of the rotating-camdrive

upift tfe t heunbingi rgrepEdns ust othehef 5t | pgpodiment of the
enbodi nent of the present invention, where the nove

apaestendf invenX-ivriable is over 30 mm Fig. 8 is a

fl omchart showi ng operation of a first-order |lag _ .

filter sectiRiny.of6the mogmePhgshapi@datusofatiopship between
second enbodi nent of the present invention; 20 Fig. 9

| Speeubr SPECt inieevi dwrof presert¥ndabke gBeedn Wa¥FpPem of a
of a board hol ding section of the nounting apparatus

ofrdther ffrig stammbodiveern bt bffie teeseoEntgngpgaratus of the

first embodiment of the.present invention, whgre the move
améunt of an X-Y table is not more than 30 mm;

Fig. 7 is a graph showing a relationship between
speed and time for presenting a speed wéveforﬁ of the
rotating-cam drive unit of the mounting apparatus'éf the
first embodiment of the present invention, where thé move
amount of the X-Y table is over 30 mﬁ;

Fig. 8 1is a flowchart showing operatiqn of a
first-order lag filter section of the mounting apparatus of
the second embodiment of the pfesent invention; -

Fig. 9 is a perspective view of the X-Y table as
an example of a board holding section of the mounting
apparatus of the first embodiment of the-present invention;

Fig. 10 is an explanatory view showing component-
insertion start operation of a mounting section of the

mounting apparatus of the first embodiment of_the present
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Fig. 10 is an explanatory view show ng conponent -

insertion start operation of a nounting section of the

25 nounting apparatus of the first enbodi ment of. the

present 12 invention; Fig. 11 is an explanatory view

showi ng conponent insertion oﬁ@ration of the nmounting
apparatus of the first enbodi nent of the present

invention; 5 Fig. 12 is an explanatory view show ng
conponent- insertion conpleting operation of the
nbavenhiorpparatus of the first enbodi ment of the

present invention; Fig. 13 is an explanatory. view :
showi ng novBidgp lépdsatdtbredttanat cghﬁﬂnéﬁPWlng component
insertion of the nmountin 10 apparatus of the first .
e hEan cperhélsrlesvén?th%mmmg F?@Paliilgilé gf the first
fl owchart of decel eration deciding operation of a
deibedimentop ft KeenbUREERG APYEFALQS of the  first

enbodi nent of the present invention; Fig. 15 is a -
perspectiveFigemﬂafiénaX-VXPi@n@FPﬁdbﬁﬁﬁwt%%ﬂ¥lng componen
mounti ng apparatus according to a fourth enbodi ment of £
t hespresent compéatiion; oPegatien ©fa e FREGIRS FRRFTALS ©
of a rotary type nounting apparatus according to a

f theh fembodiembodioenthef phes@essient Rt ¥ i g. 17

is a perspective view of the nmounting section_ of .the

" nounting apFadat Ub3 ofi St e f el ABRSOENEY W oS AN move-up

present invention; _ , .
operation after the component insertion of the xnountlng

apparatus of the first embodiment of the present invention;

Fig. 14 is a'flowéhart of deceleration deciding
operation of a drive unit of the mounting apparatus of the
first embodiment of the present invention; | |

Fig. 15 1s a perspective view of an X—Y.
orthogonal type mounting apparatus according to a fourth
embodiment of the present invention; ’

Fig. 16 is a perspective view of -a rotary type
moﬁnting.apparatus according to a fifth embodiment of the
present invention; ' -

Fig. 17 is a perspective view of the mounting
section of the mounting apparatus of the first embodiment
of the present invention; _

Fig. 18 is a perspective view of a head body of
the mounting section of the mounfing apparatus of the first

embodiment of the present invention;
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Fig. 18 is a perspective view of a head body of the
nmounti ng section of the nounting apparatus of the

fi-rst 25 enbodi ment of the present invention; 13 Fig.

19 is a perspective view of a rotating nenber of the
nmounting section of the nnuntiﬂ& apparatus of the

first enbodi nent of the present invention; Fi.g. 20 is

a perspective view of an insertion 5 claw of the

mounting section of the nounting apparatus of %he fati
first enmbodFigat B9 the Fr eBEAEPRAVENE ohleWi L 2F j §OLatRY
an expl oded gerspect{ve view of the _insertign clavv'oft 'f
t hemhennefngheenprohing ERELABINPINGRCAPPIRALDS PPERE VS ©
first enbodi ment of the present invention; 10 Fig. 22

i sha fhiaatvewhodimens pAsERe BESSLRN VeRird Rbunt i ng
section of the nounting apparatus of the first

enbodi ment BLathe2Qr éSerd  POFSRECHAVer Jiews ofs anpigpertion
view of the insertion claw of the nounting section of

t héampwrft itie apparhing eRctherf iqfsttha sneppbingeaPrgratus of
the present invention; Fig. 24 is-an operation

expkafiatrety evioogisenthef rfenFineg e it A e

nounting apparatus of the first enbodi ment of the

present inv@hgi.or2l Fii§. @5 e¥phadefePausHRdaeanateyyof the
view of the 20 nounting section of the mounting, .
appaseationof clhe fof sttheenBounkehe ofe¢HeoRr &fenthe mounting

invention; Fig. 26 is a partial sectional view show n L
aapparatus of the first embodiment of the present invention;

Fig. 22 is a plan view of the insertion claw of
ﬁhe mounting section of the'mounting apparatus of the first
embodiment of the present in&ention;

Fig..23 is a plan view of the insertion claw of
the mounting'seétion_pf the mounting apparatus of the first
embodiment of the.present invention;

Fig. 24 is-an operation gxplénatory vieQ of the
mounting section of the mounting apparatus of the first
embodiment of the present invention;

Fig. 25 is an operation explanatory view of the
mounting section of the mounting apparatus of the first
embodiment of the present invention;

Fig. 26 is a partial sectional view showing a
component insertion state by the mounting section of the
mounting apparatus of the first embodiment of the present

invention;
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conmponent insertion state by the nounting section of
the nounting apparatus of the first enbodi nent of the

"present 25 invention; 14 5 Fig. .27 is a partia
- sectional view showing a conponent insertion state by

the mounting section of the ndénting apparatus of the

first enbodi nent of the present invention; and Fig.

28 is a partial sectional view show ng a conponent

insertion state hy the nounting section of the, .
mount i ng apBagat %/ oiSt e PRESEa&nDIRG MSRabf VilRy showing a
present invention. 10 Best Mde for Carrying Qut the _

| pumpeient Béfses tilps dekaie pbivonthy PREDSFBgefection of the

i nvention proceeds, it is to be noted that Iikg Egét%resent
g t _

~ areudtshgnapedraiys ikk Feeeddnsd MIRAHTE hro

t he acconpanying drawi ngs. 15 Hereinbelow, a first
ehbvdntreéan; oknthe present invention is described in

detail with reference to the acconpanying draw ngs. ‘
(First Enbo@igentd8 The ﬁbu@ﬁﬁﬁéaéppﬁ?ﬁgbgnéi HeW | pRPWINg 2
enbodi nent of 20 the present invention is explained
beboponetl rigfswricen t stathe kit chhpampuag iddavi egslonsof the
shown in Fig. 1, under control by a control

mounting apparatus of the first embodiment of the present

invention.

Best Mode for Carrying Out the Invention

Before the description of the present invention
proceeds, it is to be noted that like parts are designated
by ~like reference numerals throughout the accompanying
drawings.

Hereinbelow, a first embodiment of the present
invention is described in detail with reference to thé
accompanying drawings.

(First Embodiment)

The mounting apparatus of the first embodiment of
the present invention is explained below with reference to
the accompanying drawings.

As shown in Fig. i, under control by a control
‘section 2, electronic compoﬁents 3 are fed in a direction

of arrow A by an electronic component feed section 1, in

which a multiplicity of electronic components are stored in
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i her wdiest Pl SaRASis et RETomt o

section 2, electronic conponents 3 are fed in a
direction of arrow A by an el ectronic conponent feed
section 1, in 25"which a multiplicity of electronic
conponents are stored in 15 a IEﬁear array and whi ch
I's capabl e of feeding the el ect oni ¢ conponent s

i ndependently of one another, and then a plurality of
conveyor nenbers 5 arranged in a stringed annul ar

shape on a belt 4. as ,an exanppl e of the el ect r gnicy; .
cBNpoRBRETT eBU &¥ct PBA alF8lfride fo ﬁ&P&bﬁﬁe 8¢ "#eling the

conponents 3. The conponents 3 are fed in a at .
t_ﬁéeCEBHﬁéﬁen‘f%m%o%?lgg?i t%@&eﬁlcgerb r o%ap%g%A %g{%r' and
I'i ke, and the e]ectronic conponent feed segti :
aFB86lhad P¥umtibh &{t iSRG RE paf&rofafe ?o %’@eﬁ%fr1 g =~ @

the el ectronic 10. conponents 3.into jndividu
pPEE&BIeHhanTB & r BRFES &ﬁmﬁn@ﬁﬁkhecﬁgeggi%¥%?%%%-0f the

DS comiorol Terbers P AN NS AN AT %o e
AREEPBSaTS qﬁngggtC@?f{m%g{qﬂﬁ%f & 1a|5ree§3t“ S RaE S dnat the
e s o ek e o AR ootk B2 e Prike, and
conveyor nenbers 5 are fitted to this beit%ﬂ%?ﬁgﬁg%?a%ﬁnction

20 the belt 4 is turned normally _in a direction of :

acfowcBURinga bBPt BRPEE uﬁPPelotEOnﬁﬁgéaag? ag%%to?leCtronlc

and a notor driver , . .
components 3 1into individual pieces. - This electronic

component feed section 1 and - the ‘conveyor members 5
constituté an example'of the electronic component feeding
.unit.

A conveyor member 5 is so designed that a.pair of
chucks are opened and closed to hold a plurality of lead
wires 6 of the component 3. A belt 4 is stretched via-
pulleys 7, 8, 9 so as to form a generally triangular shape,
and the conveyor members 5 are fitted to this belt 4 at
equal intervals. By instructions of the pontrol section 2,
the belt 4 is turned normally in a direction of arrow B by
a belt drive unit 10 éomposed of a motor and a motor driver
or the iike‘that is a drive control device for the motor,
énd rotating cams 11, 12, 13 are intermittently rotated via
pulleys 15, 16 and power transmission units 17/ 18 such as

gear mechanisms by a rotating-cam drive unit 14 composed of
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or the like that is a drive control device for the
nmotor, and rotating cans 11, 12, 13 are
intermttently rotated via pulleys 15, 16 and power

.transm ssion units 17, 18 such _as 25 gear nechani sns

by a rotating-camdrive unit 14%onposed of 16 a motor

and a notor driver or the like that.is a drive

control device for the notor,.where each one rotation

of the rotating cans causes the conveyor, neppbers .5 to . .
mevEdipr opedcEnVRYEPT nEFEELTSIR T t ERRhen KE cgﬁ‘ﬁgné‘rﬁ g drive
hel d by each 5 conveyor menber 5 has come to a tati £
poshtiroh westiee hEor cERgoAHOL s Yoehe & @G egotaton ©
fromthe conveyor nmenber 5 to a transfer upnit &B, t he b
t thestretating TRug aéa\olssqueth%l%?%‘i’fPif?/roPeﬁ“ﬁ%HS Pr&8 gove by

of the conponent 3. held by the conveyor ne r.5,

wheee cohyeyonvapsbere s t5 i@_%&&O%ﬁ&@eld by each
transfer unit 19 transfers the plurality of |ead h th
wepeyegost mesbesnpdneMas3 GO nditht ithg RGP 207 here ©
This sequence of operations are perforned by maki ng b 5
usengbrentdrisi by ber daamefed red tHe ot g GRAVEYCT member
operation of the rotating cam 12. The nountin h
se&ct | on t2ensdicfrorweithd A5 shepsms il dPﬁétt%eg grasps the

plurality of lead wires 6 of the conponent 3; Vi
dedmsralidar tohglehd ploes i€ yodf theadomRaaits Snbgif by the
plurality of insertion holes 22 of a board 21, _ . d,
r espeyore| yenbet eSsi wieitive Hiar @PRYSYSF MERACH rest B; opPened,
and noving up, thus the conponent 3 being nnunteg,%n lead
t kv Ot heatd a2t Lethiwniseqldnde 2o foger atpenelyrality of lea

performed by making use of a driving force based on

t helmest o i ohathe component 3 to a mounting section 20. This

sequence of operations are p'erformed by.making use of a
dfiving force based on the rotational operation of the
rotating caﬁ 12. The mounting section 20 performs the
steps of: holding the plurality of lead wires 6 of the
component 3; moving down; inserting the plurality of lead
wires 6 into .a plurality of insertion holes 22 of a board
21, respectively; releasing the plurality of lead wires 6;
and moving up, thus the component 3 Dbeing mounted on the
boérd 21. This sequence of operations are performed by
naking use -of a driving force ba.sed _o'n the rotational
operation of the rotating cam 11. This board le. is held by
an X-Y table 55 as shown in Fig. 9, which is an example of
the board holdiﬁg section and which is capable of moving

the circuit board 21 in X-Y directions that are ¢two
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operation of the rotating cam 11. This board 21 is

held by an X-Y table 25 as shown in Fig. 9, which is

an exanple of the board hol difg section and which is .
capabl e of nmoving 25 the circuit board 21 in X-Y

directions that are two 17 diréctions orthogonal to

each other and extending along the nounting surface

of the-circuit board 21. Further, the <circuit board

21 i.s positioned by an X-direction drive unit 23
whithcE006npE5BETIBRAA ABt BACENGTRSF RS GLPEALNG, along the
the 5 like that 'is a drive control devic Egr th? n the
moountand viixtacalr PledindCEBRIESI LA x2dir ect FERRET”
nove of the board, as well as by a Y-djrectign dr%ye. t
unitcatwhoekdi @1lcdapposdtdrnes wt G0 éﬁ@%ﬁ?&l&rﬂ rive unt
driver or the like that is a drive .control device for th
tB8 mbtioh drnl ewieeSeR | 98s2am@tedntal s 1tPRedriver or the
Y-direction nove of the board, by neans of the X-Y  ch
tabke zhatltisi o notive ceatrell aiiGe QPR MHebeand Whic
(anvil mechanisnm) 26, which is |ocated bel ow the

plurr areist yandf comEeel $ ohhRoKes IR GFrin daVe nofh&hsodprds 2s
21, is nmoved up and down so as to receive the .

phwerldl iatsy bof d &adiviacdsi o SHrimse tHel e oth IHRHED 3t s argrposed of
then perforns the cutting of the plurality of | ead .
wiar eso o mn@nichea c ool riF ofe¥ her pfhp alike dihateads a drive
wires 6 wwth the board 21, thus the nounting of th 1
campdnert oo foe bbar@OEQrb@qi;Wﬂﬁﬁﬁﬂ%ﬁ%ﬁﬁsmﬁESecontro S
t he up-and-down nove of the | ead-wire 20 support

menitEer Y2681 rscéfbacteavey ofhethot #OaTE capy 10eanfhegE the X-¥

~rotating cans 11, "12, 13 are rotated by the rotatin

table 25. It is noted that a lead—wire'suppé¥t memnber:
(anvil mechanism).26, which is located.below the plurality
of insertion holes 22 provided in the board 21, is moved up
and down so as to receive the.plurality of lead wires 6 of
the component 3, and ‘then performs the cutting of the
plurality of leéd wires 6 and the <clinching of the
plurality of lead wires 6 with the board 21, thus the
mounting of the component 3 onto the _bqard 21 being
completed, where the qp—and—down move of the lead-wire
support member 26 is effected by the rotating cam 13.
These rotating cams 11, 12, 13 are rotated by the rotating¥
cam drive .unit 14. That is, the motive power of this
rotating-cam drive unit 14 is transmitted to the.pulleys 15,
16, and thereafter the respective rotating cams 11, 12, 13

are rotationally driven via the power transmission units 17,
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camdrive unit 14. That is, the notive power of this
rotating-camdrive unit 14 is transmtted to the

pul l eys 15, 16, and thereafter the respective

rotating cans 11, 12, 13 25 are rotationally driven

via the power transmssion unit§ 17, 18 18. In

addition, the drive units 10, 23, 24 are so designed

as to intermttently operate when |ocated at certain
predeterm ned rotational positions, i.e. rotational 5

ahgl es, of the rotating canms 11, 12, 13 connected to

the drive unit 14 via nechanical nechanism This is

an exanpl e bh eddigdosesstier drbuat agtst il cofpondtt are SO
3 onto the board 21. Now described in detail is the
coepbgead 49 imseriitrrobeientlon, erenadla adiqme located at
mechani smtherefor, which is perfornmed by making use .
ofetheidr pvedgtevméaedasetiatéaneherpsifirsfal +-¢- rotational

operation of the rotating cam 1l that is_ rotated by

t hegletat iofg-tdeen dotetingi cans, Fig. 127 dRovEeRpREted to the

mounti ng section (nounting 15 head) 20. This nounting

sdeiivenuB@ti hél udesmeghhpadabougchedifivi ng an

L- shaped-in-cross-section side wall 80a and a taop _

face 80b; afhup- dawnanpexegple toB1ther RIRECHEadipsdyrounting

80; an insertion claw 68 provided in a | ower portion

oththeombeadntiody c8@0 diheoperindg/2d!.osi ng unit 82 for

the insertion 20 claw 68; and a pivoting unit 83 _

t owar d backNamwd faéesbrildédectironsdetaihe ilfser then component

claw 68, where a camplate 84 o :
insertion operation, as well as the mechanism therefor,

which is perfbrmed by making use of the_driving force based
on the iotétional operation of the rotating'cam 11 that 1is
rotated by the rétating—cam drive unit 14.

Fig. 17 shows the mountihg section (mounting
head) 20. This mounting éection 20 includés: a head body
80 having an L—shaped—in—cross—sedtibn side wall 80a and a
top face 80b; an up-down moving unit 81 for the heéd.body
80; an insertion claw 68 provided in a ldwer portion of the
head body 80; an opening/closing unit 82 for the insertion
claw 68; and a pivoting unit 83 toward back and forth
directions of the insertion claw 68, where a cam plate 84
forming the pivoting unit 83 is removably fitted to the
head body 80. The up-down mbving unit 81 is consfituted of
an outer shaft 8la fitted to the top face 80b of the head -

body 80, and the cam plate 84 is removably fitted by means
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formng the pivoting unit 83 is renovably fitted to

the head body 80. The up-down noving unit 81 is

constituted of an outer shaft 8la fitted to the top

face 80b of the head 25 body 80, and the cam plate 84

is removably fitted by neans 19% of .a screw 81d to a
fitting portion 81c fitted to a lower portion of a

core shaft 81b which is provided within the outer

shaft 8la to transmt the rotational paower of th

rof abi §§r&#msie *Néx%,f%HElBHVQPirﬁgloa‘niéﬁecsafo%_tsteg to a lower
constructed as follows. This pivoting unit 83 gs-.th. th
showhipn Fifgwr coranghafs Hdy WhprhofSshfavidpd within the
pivotally held at two through holes A providfd in the h
sbdtenaldhagla 8lat He hERaANEBEy goie | Rohakighelsippyer of the
portion of this pivot shaft 83a 10 in Fig. 17, an
opehahgngl esngll.-ever 85, which is an ‘exanple of the
drive, lever showmn. also in Fig. 20, is_ fixedl '
i nt egrat ed, N@hithe BheprR P FER@r B fof 88 glsicgystructed as
fixedly integrated on the |eft-end side. Further,
r 6albawe .of This ppepthaychBdtngIevdt shegsipgFigs. 17 and
provi ded a U shaped pivot nenber 87. A right side ,
waBl 8% oa tHerati ghhastdé3sf phvetalist hedithedt gFwo through
passes through an opening 8le of the side wall 80a of
t holkead DPomidetl sa dde ¢islud i ke P HEhdwrPHRRAY 80-
80 side as 'shown in Fig. 17, while a |eft side wal
87b protrudda 20 foghardidet Hodd iore AeabBhbsaplser jshaft 832
whi ch state the right- _ : , ,

in Fig. 17, an opening/closing lever B85, which 1s an

example of the drive lever shown also in Fig. 20, is
fixedly integrated, while a spring lever 86 of Fig. 17 is
fixedly integrated on the left-end side.

Further, rearward of thié opening/closing lever
85 1is provided a U-shaped pivot member 87. A right side
wall 87a on the right side of this pivot member 87 passes
through an opening 8le of the side wall 80a of the head
body 80 so as to plunge toward the head body 80 side as
shown in Fig. 17, while a left side wall 87b protrudes
forward outside the head body 80, in which state the right-
and-left side walls 80b, 80a are pivotably held; to the
pivot shaft 83a by throu@h holes B.

Also, the pivot member 87 has a lever 87¢c that
protrudes forward .from. outside of the side wall 87b as

shown in Fig. 19, and a tip end of the lever 87¢c makes
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and-left side walls 80b, 80a are pivotably held to the

pi vot shaft 83a by through holes B. Al so, the pivot

menber 87 has a | ever 87c that protrudes forward from
outsi de of the side wall 87b as 25 shown in Fig. 19,

and.a tip end of the |ever 87c %fakes 20 contact with a

| ower -end contact portion 80c of the head body 80, by

whi ch the pivot nenber 87 is prevented from pivoting
forward further (nore than the state of Fig. ,17).

FapT R FoMe Eharh UBPEPEERAG0COR G POHELTT 8he oL, G head
68ais fixed to a bottomwall 87d qf th§7vaot negggﬁ 4 from
ggody BdansPBi Wha ChinsHFWNPEVREurEBREShdwn i Frges 17

and 20. Also, the first inserti cl 68 nd .
setvafingnservpsa épéﬁhégb(EPéeoggFPa%gédsggiﬁ S?hgﬁg' 17) -
while a 10 mddl e portion of the secopd inser%ion cl.aw rtion
68b is pi vBuALheTHEFE t A1 hBPRPAIS DoPEi éh bFFthe 115°
first insertion claw 68a by a pin 88, _By qverl appin

t héawi 688, iseddmed itr%eﬁ*tb%%t‘éma‘oﬂél%SQ:]gGQ% Shin PLUOt member
other, the structure can be nmade nore conpact,, %nd 17 4
b8di bas mepinghert posiLRPRWD abtuFdES 28 BBPWRer ™t He9S- an
first, second insertion claws 68a, 68b can be

oBfai ned nore easily, thereby allow ng higher

reliability of operation to be obtained. Furgher, d
each three, Moeal I5hai £1pFhcAPSGTEIARs Ly t §9@1angp 2 secon

to 94 are formed on the tip end side of-th?1 23 firStWh‘l
seosrd tiiever cilen cFBAs 2ES sRNAL PR, SBLh | prbgTyf wnile 2

middle portion of the seéond ~insertion claw 68b 1is
pivotally held to the middle portion ;f the first insertion
claw 68a by a pin 88, By Qverlapping the first, sécond‘
insertion claws 68a, 68b each.other,.the structure can be
made more compact, and besides, higher positional accuracy
between the first, second insertion ciaws 68a, 68b can be
obtained more easily, thereby allowing higher reliability
of operation to be obtained.

Further, each three, totally six pinching claws
89 to 91, 92 to 94 are formed oﬁ the tip end side of the
first, second insertion claws as shown in Fig. 21. Even if
the component 3 is one having th;ee lead terminals 6 as
shoWn in Eigs. 22 and 23, those'terminals 6 can be pinched
securely.by the pinching claws 89 td 94 as shown in Figs.
22 and 23. Still more, since the lead terminals 6 are

pinched by the pinching claws 89 to 91, 92 to 94 of the
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the conponent 3 is one having three lead termnals 6
as shown in Figs. 22 and 23, those termnals 6 can be
pi nched securely by the pinching claws 89 to 94 as
shown in Figs. 22 and 23. Still nore, since the | ead
termnals 6 are 25 pinched by t4le pi nching claws 89 to
91, 92 to 94 of the 21 first, second insertion claws
68a, 68b, respectively, there occurs no variations in

pitch between the |lead termnals 6, . that _the.
EHREENGSBEERAK FBRSEhAOBe CAGHCeEa” siTOBY hity SPRG Vg 1Ys there

eRECHESt RO YEEGATIPRSerY &if 55T o

20. This camfollower 95 is . in contag%amﬁgr a fotb thl
eh@ Eaats thRaBOUE 159 PRELGIEN™MEER &§ AFNIEVES e Y-
addition, as shown in Fig. _ 20, a camfoll r..97 at _a

ri ght end ofNoihe dpedfngPLile¥ieRg ﬁiv:b? §9g\£§a¥)}1y pgovided at
contact with a cam surface 98 of a can1plﬁte géb ThenshOwn in
wiath Udier coRdt P ficthén, SesoTshollt Tt HTYy. C13% spi iy

101 is stretched between a pin 99 of the sg%in L%xgra left-
8&'ignd 20 pi nThdd 6aMt Foldomedct®DhotTi ot §6ET8F Tt K

head body 80, and a spring 104 is stretched betmeqy a

piendl BaTDFUSFEaqfe 3 VOt TR EAHI S Hh WDFE DT he
contact 20 portion 80c, where tensile force s aqglieg 1lower
to each of the adgrtirp. #8rRerD &0spridng 4bs § £am Lo

provi ded between the |ever 87c and an upper portion85 ‘s in
0f9t het seconihisenti of cFa% ObsH1NH&O I N%eptfsTie®> 5

force is applied to the spring, '
contact ﬁ?%h a cam surfgge 88 of a cam plate 84.

camfollower 95 is rotatably provided at . 5.an .
% iﬂggg%inals 6,

Then,'with_this construction, as shown in Fig. 17,
a spring 101 1is stretched béfween a pin 99 of the spring
.leVer 86 and a pin 100 of the contact portion 80c of the
ﬁééd body 80, and a spring 104 1is stretched between a pin
ldé of the pivot member 87 and a pin 103 of the contact
portion 80c; where tensile force is applied to each of the
springs. Further, a spring 105 1is provided between the
lever 87c and an upper portion of the secpnd insertion claw
68b, where a repuisive force is applied to the spring.
Nekt, operation is explained. First, as shown in
Fig. 24, at an upward p;ace, a compoﬁent 3 is transferred
to the insertion claw 68 by a transf.er chuck 69 of the
component transfer unit 19.
In this ﬁperation, the first, second insertion

claws 68a, .68b have to be opened as shown in Fig. 22. For
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Next, operation is explained. First, as showmn in Fig.

24, at an upward place, a conponent 3 is transferred

to the insertion claw 68 by a transfer chuck 69 of the
conponent transfer unit 19. In this operation, the

first, second insertion 25 claws 68a,.68b have to be

opened as shown in-Fig. 22. For 22 this purpose, 'the

core shaft 8l b is pushed down by the rotational power

of the rotating cam 11, by which e .openi.ng/cl aosing

| Ehér GBUIRDSRIShEACASRF Dy SPRE Codii bl dfo BAsTed GOW by the
result of this, the camsurface 96 of the g_ which the
opehrhgPBRdsi PRVEEVET 85hRs BPLRELAIhAAhard, bYwhith

the frontage of the cam surface 96 cones to. confront

t hpevang/tdbséner 185e3| 8ed SaPUshe dusies &Yd t%’re (Gf plate 84.
second insertion claw 68b. Thus, the upper portion_of £ th
the second Pesertiepulel &k 68b 55 Eﬂ%h@én‘ri%ﬁ{ % %g © ©

Figs. 17 and 20 by the 10 repulsive force of th .
SPPRNGnYOS1oThen, keyer (Bault| PLHeLF BRCKigEgn DY Which the
insertion claws 68a, 68b are opened as shown iE Fig.th cam
2Zronfaslei cif that €arhesHHERRS eP CoCOMS ConpoRBATCE e
fromthe transfer chuck 69 is carried out. 15 hbxé,. tion
t o ldome rs 194 o 18ted ¢ thdbed WRPSoretheP t choi fFUIS tHesSer
first, second insertion claws 68a, 68b, by which éhe tion
| eddiwt &8 nal Brys eathei FEBPr6PRFE ipPnGed Yy 3¢ nSer
pinching claws 89 to 94 as shown in Fig. 23, wher he
halldivng6®p tire posbedertiahtvwardrpfed dlit- a%%t‘?d’%ﬂi %H by the
Fig. . '

repulsive force of the spring 105.

Then, as a result, the first, second insertion
claws 68a, 68b are opened as shown in Fig. 22, in which
state the transfer of the component 3 from the transfer
chuck 6§'is carried out.

‘ Next, the core shaft 81lb is moved up for the
closing of the first, second insertion claws 68a, 68b, by
which the lead terminals (lead wires) 6 are pinched by the
pinching claws 89 to 94 as shown in Fig. 23, where the
holding of the component 3 is carried out as shown in Fig.
10.

Next, the outer shaft 8la and the core shaft 81lb
are synchronously moved down, by which the head body 80 is
lowered to the board 21 as shown in Fig. 25, where the

plurality of lead terminals 6 are inserted into the

plurality of insertion holes 22 of the board 21 of Fig. 26.
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20 10: Next, the outer shaft 8la and the core .shaft

-81b are synchronously noved down, by which the head

body 80 is lowered to the board 21 as shown in Fig.

25, where the plurality of lead termnals 6 are

inserted into the 25 plurality insertion holes 22

of the board 21 of Fig. 26. 23 At this point, under

the board 21, a receiving pin 108 that has been noved

up is awaiting the nove-down of the lead termnals. o
In the statéﬁﬂﬁﬁlﬁhEOF%gd PR mat e BoREGe bben Feceividg

inserted into the pluralit f _insertiaon.ho S

| PRE ﬂﬂﬁsﬁh&tpbéﬁegef@9nﬁwy d%ﬂlﬁbfﬂéﬂﬁﬁPijﬁhﬁrﬁgﬁﬁadown of
core shaft 81b has been pushed d sq.as t.q be j - :
c@ﬁ@aéteadwitteﬁmtlﬁ’ésl&pﬁer ﬁﬁ’d t%}ceo%ﬂb%entt%%?l%%/a terminals
whi ch the conponent '3 has its upper. .and | ower_ ends :
piendRIE HEYhel NS Hiicier 1169 Sha Pﬁrglrra&&%iyvio g ]rﬂshe%éj.n holes
10 Fig. 11 shows a state that the core shaft .8 E hasth. the
beén brkheBhdswn s PEFRET t AQ%F IQVidRL o2k ABEFY) ST
claws 68a, 68bh are opened as SQO i n Fi%j 2.]%n . fact
t o estsAtalt &ihcka s heeeBnPBABAE SOHRs St Sug)t_poer Qnd* <"

| ower ends pinched by the pusher 109 anq:tﬁp b hich th
r &ddityi f§epi HPROB a%néhcﬂ\f‘] i FORRPTHRI t e PY WS ©
conmponent 3 is never tilted down eyen if th first 4 bv th
sECHRPIIaer 8i ¥ scl bk GQE’,er68§:P%ri°8’§§ne‘?f § nPLRFRed by the

state, first, the insertion claw 68 ;scapes out ward
ofPushe e dfiforiel e et ?h B11y.19%:  Upon

conpl etion of this escape, the pusher, 109 and the

Fig. 11 shows a state that the core shaft 8lb has
been pushéd down so that the first, second insertion Clawg
68a, 68b are opened as shown in Fig. 22. "~ In this state,
since the combonent 3 has its upper and lower ends pinched
by the pusher 16§-and the receiving pin 108 as shown in Fig.
26, the componené 3 is never tilted down even if the first,
éecond insertion claws 68a, 68b are opened.

In this state, 'first, the insertion claw 68
escapes outward of the cémponent 3 as shown in Fig. 27.
Upon completion .of this eécape, thel pusher 109 and the
receiving pin 108 start to-move down, so that the component
3 has its.lower end eventually brought into contact with
the top face of the board 21 as shown in Figs. 12 and 28.
Next, withlthe top face of the component 3 pressed by the
pusher 109; the receiving pin 108 is moved down as shown in

Fig. 28, and thereafter the lower ends of the plurality of
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20 receiving pin 108 start to nove down, so that the
conponent 3 has its. |ower end eventual ly brought
into contact with the top face of the board 21 as
shown in Figs. 12 and 28. Next,, with the top face of
the conponent 3 pressed by the” ‘pusher 109; the
receiving pin 108 is noved down as shown in 25 Fig.
28, and thereafter the | ower ends of the plurality of

'fﬂﬁ%gaﬁ¥%§{n1 agfé6ﬁ§%%e%%% agg?Ck%_9ﬂ§9xpyb%2?ﬂ¥%u%éad—wire

: anvi I mechani sm

the moupting of the.conpopent _3,i$.CO ed.El ; £
HUBAR BEREHESF | APRG-EnAPPRahHEL bRt vary > 5 CgF dounting o
nmounti ng operation of th nting apparatus of the
fF?@tC@ﬁBSg? nb of FH@PE?EE At invention. In Figs. 5A

and 5B, theg,term_"cam r' refers._to Vi ‘
force of th&l9Fot 28 ﬁéldggéfﬁdﬂ%e bﬂ%?glf.%#ﬁg’tg%r%pecuvely'
"insertion head %$ and-do rotating.cam the

R TR LS GRS 105 A oo v ngPearerLS of
f i d th ti, i T
19,2010 0, 00 o e U39 SErLLen Y . 5

pusher_ up-and-down rotati pg_c nqQt  shown) . faor -

P i T (oG R e e LRSS Uhet G pYidd! gorce of the

table" refers to the X—dirggtro drive uni,t_23 gngﬂjﬁ%ad
*of :

Y5 aingc el Hrikre Wit e SE¥t abPESE5? up-
{ RECSEAHE. droCRioHBbHENt | REQFEROr St Bkt BBGPECFan T bion. ue~

o Seatn kR " 17 9DeCORORER, LESCLh o e
C%E%%Q?%% g@%%ﬁéé”%é¥nn¥ﬁgiég}ﬁv gﬂéker up-and-down rotating
cam, refers to a pusher up—and—down rotating cam (not
- shown) for moving up'and down the pusher 109. The term "X—.
Y table" refers to thenk—direction drive unit 23 and the Y-
direction drive.unit 24 of the X-Y table 25. Further, in
the fiéure, reference character (a) shows the state of
component insertion start operation of Fig. 10, (b) shows_
the state of component insertion operation of Fig. 11, (c)
showslthe state of component insertion completion of Fig.
12, and (d) shows the state of-nmve—up operation after
component insertion of Fig. 13.
In the following description_of operation, first,
since the driving-state of the rotating-cam drive unit 14

needs to be changed in response to the distance between

mounting positions for successive component mounting
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20 12, and (d) shows the state of nobve-up operation
after conponent insertion of Fig. 13. In the
follow ng description of operation, first, since the
driving state of the rotating-camdrive unit 14 needs
to be changed in response to t ke di stance between 25
nounting positions for successive conmponent nounting
25 operations on the board 21 of the X-Y table 25, the

operation description is parted by a criterio :
wieeretions mit thhe dibsedice’is ﬂ%t H%?eigﬁénQ§§%ﬁn 25, ‘the
as an exanple. First described is a case;,ﬁs shown in.. .. or
RperspionsdgRerértAendist T SSeteeh nbuhEfhghr W0
positions for successive conponent nountin '
opet athendishahfie bsaRratomose tHAB >’<9menab|ag 38 &Rt
nore than 30 mm i.e., where the tinme for noving, the. 5
board 21 byFihetxdescaibe®s § s shdffer 2% Wheln *19- !
nove-down and -up tine of the insertion head and 10,
t Weepeshethd 09 diRdfaaad ngPesWERg. SPOURRIDE ¢ HPsitions  for
rotation angle of each rotating cam changes fromO to
180cdegréws, cohpanenst NENS tagdl RPES 26 108gr O&s thgnfoard 21 of
further via .180 degrees, returns to O degrees, the
r bhat Xng- ceab ki i ¢8 asi tha4 BGraoi kAP P cditi nbeg s where the
rotating at, for exang%gg 3000 rpm  conti nuaqusl

X

Ot pet EPIGTENG nEa SO RSAT TR b Vdvel driR 2] e Shortes
rotating-camdrive unit 14 in this case is shown.in
Ftan6.thei meavediemgantle -por il PnFRA dRE PGSR fpad and
_the pusher 109. '

Referring to Fig. 5A, while the rotation angle of
each rotating cam changes from 0 to 180 degrees, thén
returns again to O degrees; and further via 180 degrees,
returns to 0 degrees, the ufotatingécam drive unit 14
normally continues rotating ét, for example, 3000 rpm,
continuously oﬁtputting the cam power. The speed waveform
of the rotating-cam drive unit 14 in this case is shown in
Fig. 6. |

First, during the period in which the rotation
angle of each rotating cam is in the'raﬂge of 0 to around
90 degrees, the insertion head is pgsitionally held at the
upper-end position Dby the insertion headl up-and-down
rotating cam as shown by (a) of Fig. 5A and Fig. 10, and

moreover the pusher 109 -is also positionally_held gt the

- upper—end bosition by the pusher-109-up-and-down rotating
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'20 angl e of each rotating camis in the-ran ge of 0 to

around 90 degrees, the insertion head is positionally

hel d at the upper-end position by the insertion head
up-and-down rotating camas shown by (a) of Fig. 5A

and Fig. 10, and noreover the%ﬁhsher 109-is also
positionally held at the 25 upper-end position by the

pusher - 109- up- and-down rotating 26 cam In this case,

the X-direction drive unit 23 and the y-direction,. _ . .,
deame udint hiiofcepes xtier Xpod restdog dot ighht| ¢ 20
driven at 3000 rpm which, is a nmaxi num speed, bg 5
nikdirhetdpnve drdimter olusid t et tk stiRBeelihg HB Fin& are
5 position of the board 21 held on the X-Y table 25 d
cortstionadadeduiven mderiGh FeRd. WRER  tRe dr BEETOR SPeec
angl e of each rotating can_ .becones around 90 de rees, tin
the maker ttlm Headescartsodo L LhdbelPBoRHC ARG T HOURtIng

upper-end position toward the | ower-end 10 po iti%% QY o
t posiittident iodh tHeadearandl deekdr eRathfgXcdmtalafd omes Lo
nor eover the pusher 109 also starts to be noved down

f nocletrhéhepdeysesrtd quodigddon toward the | ower-end
position by the pusher 109 up-and-down rotating c

At this poifithen t tbeX- dptatipon areve At e28hand® gting - cam
Y-direction drive 15 unit 24 of the X-Y table 25 enteg fo b
a beeralesr @tipmbp2? adegheeRhehend negrdiron hedgt ST ts to ©e
each rotating cam becones around 180 degrees, the 1 —end
s meoeet idugroUT righe pEE el RAPQHEE bfar Boarg sthe lower—en
positioned under the insertion head by the drive oﬂf
t poSitdiarecbiort iy | ¥eseRfiop3 hersl { Hp-and-down rotating cam
and moreover the pusher 109 also starts to be moved down
from the upper-end position toward the lower-end position
by the pusher 109 up-and-down rotating cam. At this point,
the X-direction drive unit 23 and the Y-direction drive
unit 24 of the X-Y table 25 enter a déceleration operation.
When the rotation angle of each rotating cam
becomes around 180 -degrees, the succeeding mounting
position of the board 21 is positioned under the insertion
head by the drive of the X-direction drive unit 23 and the
Y-direction drive unit 24 of the X-Y table 25, where the
drive of the X-direction drive unit 23 and the Y-direction
drive unit 24 is halted. At this point, the insertion head
continues to be moved down from the upper-end position

tbward the lower-end position by the insertion head up-and-

down rotating cam, and moreover the pusher 109 also
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20 Y-direction drive unit 24 of the X-Y table 25,

where the drive of the X-direction drive unit 23 and

the Y-direction drive unit 24 is halted. At this

point, the insertion head continues to be noved down
fromthe upper-end position tdwWard the |ower-end

position by the insertion head up-and 25 down.

rotating cam and noreover the pusher 109 al so 27

continues to be noved down fromthe upper-end position ...

t onakdntire | owebeendopesi 3N by T¥e EE@he‘fPIi rend  position
up-and-down rotating cam Wen the rotation angle of

e@iolardt &hieng ovam-eBdh 8EGAES Be P FPEBEUdtiedd? (g and-down
i nsertion head reaches the |ower-end position and is

omo¢ astiogpedrf.r om novi ng down by the rotation of the
insertion head up-and-down rotating cam_12, and a{ter

mai nt ai ni ngWhies h&he sratetdori mP&Eerdl ©8&5r eERTRFINT can
rotation angle of each rotating cam starts to 10 an%l h
Upecameshdmydnd (190 ofleGrges ATRAC 1FiSgrtipn heachjxgeaches the
operation, as shown by (c) of Fig. 5A and Fig. 12, the
pushenr-H@ giewi rieachesdt he Poaer SEARPEEsifH®h HR%inG down by
slight delay behind the insertion head by the pusher |

1@%e uptatd-cowt rdtatinge ckimn birad mpd Rt efowrt5e tating cam
to nmove up. 15 In this case, ‘the drive of the o

X-1di r eahiiora fird wenanht a28 ingndt ke heldi reb2ben dyphipg several
unit 24 is kept halted. During the period in which the

r atessiies anfl eovhtieacknwtatehgeedm rotatednd b starts to
degrees and up to 270 degrees after the passage of .
t heownghe, thespbunabiyt y(of of. Fig. 5A and Fig, 11. In this

operation, as shown by (c) of Fig. 5A and Fig. 12, the
pusher 109 also reaches the lower-end position with a
slight delay behind the insertion head Ey the pusher 1098
up-and-down rotating cam, but immediately sﬁérts to ﬁove up .
In this case, the drive of the X—directionZdrive unit 23
and the Y-direction drive unit 24 is kept halted.

| During the period in which the rptation angle of
each rotating cam 1is arouﬁd 180 degrees and up-'to 270
degrees after the passage of the angle, the plurality of
lead terminals 6 of the component 3 held by the insertion
head staft to be inserted and completely inserted by_p;gss
of the pusher 109 into the plurality of'insertion holes 22
of specified mounting positions of the board 21 held on the
drive-halted X-Y table 25, and then the lead terminals 6

are further cut and clinched by the_gnvil mechanism 26.
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20 lead termnals 6 of the conponent 3 held by the

insertion head start to be inserted and conpletely

inserted by press of the pusher 109 into the

plurality of insertion holes 22 of specified nounting
positions of the board 21 hel d“fn the drive-halted

X-Y table 25, and then the lead termnals 6 25 are

further cut and clinched by the. anvil nechani sm 26.

28 Thus, the nounting of the conponent_3 onto, fhe .
bBanrd 2 thes TouRELege @ Whkh QAT | DO ﬂ%l 5hgfogaER 21 is
rotati ng cam becones around 270 degrees, the

i agepifebAdhead is 5 positionally held at the upper-end:
position again by the insertion head u%-and-gomm s am
rotating calfhas shbdn ML FEHODS aﬁéif afitCRi £ OuZEIng ©
When the rotation angle of each rotgéing,oan1 beconeg d  is
oberores deafi@Exd and /4r o HROTRRS degFB8s (FRRELTIPD 1phe?
degrees), the pusher 109 is also positionally held at n
t hesippenadny gusidi ok 44 nuBpeFReRgudrer tigy again by the
up-and-down rotating cam In this case, the

Xidseatiioon heEds ammAnd-ZPWanEP E 1Y dFFBcBFoS GV EY () of
unit 24 of the X-Y table 25 are rotationally driven
afi80062r pimd Hidoh k3s t he maxi num speed, 15 to nake

the drive control so that the succeeding nounéjn .

posi ti on of Wiea bshed PAtABLAN0PRHES X-OF t £51C zgotatlng cam
conmes to under the insertion head. The drive start, . 0
dibiegiomgs aeider dPilPe dratessy eRE RIGUWKLiFoNh GRPVESHNni -
23 and the Y- direction drive unit 24 of the X-Y ta &f
zaamngqﬁﬁﬁcﬁm%dpusher 109 is alsQ positionally he _at the

upper-end position agéin by the pusher 109 up-and-down
rotating cam. In this case, the X-direction drive unit 23
and the Y-direction drive unit 24 of the X-Y table 25 are
rotationally driven at 3000 rpm, which is the maximﬁﬁ'speed,
to make the drive control so that the succeeding méunting
position of the board 21 held on fhé X-Y table 25 comes to
under the insertion head. The drive start, driving, and
drive halt of the X-direction drive unit 23 and the Y-
direction drive unit 24 of the X-Y table 25 are.performed
when the insertion head is positioned "at the upper-end’
position or its proximity and moreover fhe pusher 109 is
also positioned at the upper-end position or its ﬁroximity.
Wheﬁ the distance betweeﬁ mounting positions for
successive component mounting operétions on the board 21 of

the X-Y table 25 is not more than 30 mm, the above-
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20 when the insertion head is positioned at the

upper-end position or its proximty and noreover the

pusher 109 is also positioned at the upper-end _

position or its proximty. Wen the distance between
nmounting positions for successfve conponent nounting
operations on the board 21 of 25 the X-Y table 25 is

not nore than 30 mm the above 29 descri bed steps are
iterated in principle, However, when the distance

it sweib e Ft Py 2Posi EPBABEH ok SRELRSEPYE - conponent

mounti ng operations on the board 21 of the XEY t abl e 1
25 is over Bowevieand, Whep 5 teeamshiestare myeEYeps tgountind
be performed are as shown in Fig. 5B (see step S20 of
Fhositidonst fog JurGeRIP Wiet AEFPOREASt AW S CBRbTNtORS o
of the board 21 by the drive of the X- directiqn drive

ubhe RBawsd t2e yEdithectivh BRPYR @RI t224°V8r Siéerm’soand' for
mm Only when the nove anmount is over 30 mm steps 10, .
Seganpl §231 8P emper F5EREd LOWRBNPERECKBGE AFSuRt iSLoNd: 1n Fig-
over . 30 nm the steps S21 to S23 are not,perfogngg). ‘
MbBe (specistiepald30 ¢ heFipae lftor ifpvihglehbdpdargetssr or no
by the X-Y table 25 becones | onger than the nove-do

ahde- upys nemotinthef nkeet bornseadl aky t Hee pEHae 199, the X~
so 15 that operation allocation tine and halt_ o ,
ablieeation tirnwe umditeddeorThae s dikgaiam@niyeiypit 24 1s
5A, assuming that the period in which the rotation

angee 30 mach Ootlat iWhgrcdme ERAfyERTHYm I (yerger Y mm, steps
degrees and then returns again to 0 degrees is set as :
oB@loper &2braxe |praiopreder vogn the move amount 1s not over

30 mm, the steps S21 to S23 aré not performed) .

More specifically, the time for moving the board
21 by the X-Y table 25 becomes longer than the move-down
and -up time.of the insertion head and the pusher 109, sai'
that operation allocation time and halt allocation time'
increase. That is, referring to-Fig.'SA, a;suming that the
period in which the rotation angle of each rotating cém
changes from 0 to 180 degrees and theﬁ returns again to O
degrees 1is set as one operation allocation period,.
positions of 180 degrees and 0 degrees in. the second
operation allocation period correspond to positions of 180
degrees and O degrees of the first operation allocgtion
period of Fig. 5B. This means that the operation
allocation period in Fig. ' 5B becomes a double of the

operation allocation period in Fig. b5A.
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20 positions of 180 degrees and O degrees in the
second operation allocation period correspond to:
positions of. 180 degrees and O degrees of the first
operation allocation period of Fig. 5B. This neans
that the operation allocation plriod in Fig.' 5B
becomes a doubl e of the 25 operation al | ocation
Pg{lﬁd in Fig. 5A. 30 Wiile the rotation angle of each

ating cam progresses fromO to 180 degre [ |
first operd@hbﬁk heocEPEBRLIBRr iFRF 15 ?&gge%éﬁ {4§£J¥%ng cam
rotati ng-camdrive unit 14 is decelerated, for .
epaampt @5 S€ 8 orir30000 r 59 tb8O FSHIERSS an§?’@er§ﬁ%% gperation
the drive tine of the X-Y table 25 for the, ‘board gl. o
asl Hesatibedpeatiod (ieeFsgep5B21 the FiqLatipdtgap drive unit
rotating-.camdrive unit 14 is decelerated. This o
de¢eler atdae eopdreat,i ofPT seperPbe med Rt 30 Whe RIF i b Bf rPM IR
the X-direction drive unit 23 or the Y-directiqn
deoneidenatign o6 Ebecdmpyet amgt oft dpesdz Yoftagly 25 for the
14). Then, the rotating- camdrive unit 14, after . onc
habaed @it fest héesorHeednlahngl 6 S6F E&EH r3ht FhgFédm T1a; the
in proximty to 90 degrees, is immediately
acotkelatedato 3®O0ve pmurd-tout pdt the cARSsIRERtesy This
that 3000 rpmis naintained during the period from, 15
atieund e 180 idegopes atd B60L Hepe 6B ed dupFéas Fhevriniye of the
the rotation angle of each rotating camis wthin a
r argé rettA oo A8 edegrices?3t Az ERselridi k&4 grive unit 24
positionally held at the upper-e iti ‘

y pp nd position by Hggae;otating-

iﬁsebbmmidﬁﬁﬁjaﬁr%ﬂﬁpdﬁaﬁ p6t Ei0ng 1dam A hor
e

cam drive unit 14, after once halted with the rotation
angle of each rotating cam in proximity to 90 degrees, is
immediately accelérated to 3000 rpm to output the cam power
so that 3000 rpm is maintained during the period from
around 180 degrees to 360 degrees (0 degrees) .

While the rotation angle of each rotatiﬁg cam is
within a range of 0 to 180 degrees, the insertion head is
positionally held at the upper-end position by the
insertion head up-and-down rotating cam, and moreover the
pusher 109 1is also positionally held at the upper-end -
position by the pusher 109 up-and-down rotating cam, as
shown in Fig. 10. In the period-in which the rotation
angle of each rotating cam is within the range_of 0 to 90
degrees, the X-direction drive unit 23 and the Y—direction

drive unit 24 of the X-Y table 25 are rotationally driven
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20 pusher 109 is also positionally held at the
upper-end position by the pusher 109 up-and-down.
rotating cam as shown in Fig. 10. In the period in
which the rotation angle of each rotating camis
within the range of 0 to 90 dé&rees, the X-direction
drive unit 23 and the Y-direction 25 drive unit 24 of
the X-Y table 25 are rotationally driven 31 at 3000
rpm which is the maxi num speed, to make, thge dri :
cahtB@poséthaMhﬂﬁél§dtd€€ﬂﬂﬁﬁxﬁﬁﬂﬁt?%@e%bsg?i%ﬁﬁgfthe drive
the board 21 held on the X-Y table 25 js positi, qgg% of the
uadetrohe sd n§BALI dhheHCCRREATOh YL B FHn PRAGI e <6

each rotating 5 cam becones at aro%gd 90 de?gees

. th
Xoderdc@ilomahd van BT K73 4P Y- b r BEEFGROBFRyAnaeT Fhe

€
unit 24 of the X-Y table 25 are decelerated so as.to

béenseapper Memd bei Woear then FANRIH- AheA 1ot at Pon SATH otatind
of each rotating cam becones around 180 degrees he .

i nsar therniead adt anteurd BO deIRBTE ot&& grg;nr{eg(%lon drive
upper-end position toward the | ower-end pgsition. by

t heiitneér tarsh tHeady upl BeEt HOwNAF V4t Pﬁ@tcgréh Ofah® X-Y table
nor eover the pusher 109 also starts to be noved down

f p6matriee dempdrerarith @S AorT P HEIRRET - SRl JoRttd chriven:

by the pusher 109 up-and-down rotating cam 15 Wen, .
the rotati ofrergl &hef é@@ﬁtﬁeﬂat?%@l%aﬁ?fbé%ﬁ%bsr8§8Flng cam

180 degrees, the insertion head reaches the |o r-engS to be

pasiddnms anbuns grite dRBPRY ot RIFRY downe §Es¥ﬁ3é '

rotation of the insertion head up-andeOM£ r ot t%ﬁ% lower—end

camvel doard fafarer i WRREFT #RA t PRS hat PR stAVRT duFifthig©

sever al .
position by the insertion head up-and-down rotating cam,

and moreover the pusher 108 also starts to be moved down
from the upper-end position to the lower—-end position by
the pusher 109 up-and-down rotating cam.

When the rotation angle of each rotating cam
becomes over 180 degrees, the insertion head reaches tﬁe
lower-end position and is once stopped from moving down by
the rotation of the insertion head up-and-down rotating cam
12, and after maintaining the halt state during several
degrees of rotation angle of each rota#ing cam, starts to
move up, as shown in Fig. 1ll. .In this operation, as shown
in Fig. 12, thel pushér 109 also reaches the lower-—end
position with a slight delay behind the insertion head by
the busher 109 up-and-down rotating cam, but immediately

starts to move up. In this case, the drive of the X-
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20 degrees of rotation angle of each rotating cam

starts to nove up, as shown in Fig. 11. In this

operation, as shown in Fig. 12, the pusher 109 al so

reaches the lower-end position with a slight delay

behi nd the insertion head by t3fe pusher 109 _

up- and-down rotating cam but imediately 25 starts to

nove up. In this case, the drive of the X 32 direction

drive unit 23 and the Y-direction driye unit 24 i .
kdprersioad AmpyE nyithe? perPdd 1‘1'?%‘? v%‘%ﬁ%l%t %‘fil‘zﬁ unit 24
angle of each rotating camis around 180 degrees and

upst gerohadtg@egrees after the passage of the angle,

the plurality of lead terminals 6 of the conp%ggnt 3 1 £
hel d by theDusdadt ithe BesakPdt iR t WREChe tPRséPEd 18R 2P9~C ©
compl etely inserted by press- of the pusher 109 into to 270
t kechl uratatynef dawersi onrpienes 189 BPILEESI 7Ry WP tO
nmounti ng posi-tions of the board 21 held on the 10 " £
diegeclesl taEt ot Yebablr@sERgandt t fBF T vadtPer MimdAd 1ty ©
6 are further cut and clinched by the anvyi/l necQﬁgisn1 t;
2@.cadTHiesmirtel sroanefnghef I @iTfonenPe3dofYo tife treertion
board 21 is conpleted. Wien the rotation angle of
edclad citmithgtecane 1BspsE6fedngr Wlﬁ@dfeg&&%{t%eby press
insertion head is positionally held at the upper-en

d
. padi tilon mgslier by0P hentpnsbet P RedE YuRandismpion holes 22

rotating camas shown in Fig. 13. Wen the rotation

angt$pﬁckﬁmﬂﬂrmn&nﬁi@gcﬁ@ﬁiﬁ%@@%so%v€¥eZW@aBQg?iegeld on the

and around 360 degrees (i.e., O .
drive-halted X-Y table 25, and then the lead terminals 6
-;re further cut and clinched by the anvil mechanism 26.
Thus, the mounting of the cbmponent 3 onto the board 21 is
completed.

When the rotation angle of each rotating cam
becomes around 270 degrees, the insertion - head 1is
positionally held at the upper-end position again by the
insertion head up-and-down rotating cam as shown in Fig. 13.

When the rotation angle of each rotating cam
becomes over 270 degrees and around 360 degrees (i.e., O
degrees), the'pusher 109 is also positionally held at the
upper-end position again by the pusher 109 up-and-down
rotating cam. In tﬁis case, the X-direction drive unit 23
.and the Y-direction drive unit 24 of the X-Y table 25 are

accelerated from the halt state so as to be rotationally

driven at 3000 rpm, which is the maximum speed, (see step
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20 degrees), the pusher 109 is also positionally held
at the upper-end position again by the pusher 109
up-and-down rotating ¢am In this case, the
X-direction drive unit 23 and ghe Y-direction drive
unit 24 of the X-Y table 25 ar&> accel erated from the
halt state so as to be rotationally 25 driven at 3000
rpm which is the naXinun1speed (see step 33 S23 of

Fig%lé%athgﬁ)rf aﬁ%ﬂg g%%fivec%%%:ro véguggat ?% {97 driven
S oo g Tdd oS hhRn O the %g;g?%&g;ngggnthat the
e SrLge S SLaL Sl andcorl e el o 148G on che -
s srbiien HoatPnes pbai Pcida e LREABpEr- dnge- | The drive
To9ar s, aidsal Pt | Bned L Ehe dpperoend Posi (T bregrion drive
10 its proximity. As descrjbed. apove

opei-ht Rén agd é&ﬁwY(ﬂ%ﬁﬁ?ﬁﬁﬁﬂxﬁr}%ﬁg%?ﬁgd??f8¥§the X-Y table

bet ween the case where the dlsta ce bet ween. no
p8si BItEn L FHFO R ¥R e th 3?1 <§ is E)% 1'%g.oned at

operations on the board 21 of t he X- abI 2
nshenP atranBoPaART Lafl - (e %5§e9ﬂ%§%?%qﬁaa%F g%%gver the

is over 30 nm e.g. 100 nm Th ason of this
ei@p‘lséﬁﬁed-o&asleﬁj Q)]nscpq%os:;tlorg?g g %g auévlpggh egnhdsvﬁom_tlon or

a relationship between speed and tinme for presenting
aliﬁe@@QMHEW%ﬁn1of the rotating-cam

As described above, the drlve operation - of each
drive member largely differs betwegn the case where the
distance between mounting positions for successive
component mounting operations on the board 21 of the X-Y
table 25 is not more than 30 mm, and the case where the
'distance is over 30 mm, e.g. 100 mm.

The reason of this is explained based on Fig. 7.
Fig. 7 is a graph showing a relationship between speed and
time for presenting a speed waveform of the rotating-can
drive unit 14, where the move amount of the X-Y table 25 is
over 36 mm.

A graph in which a down is depicted by solid line
aﬁd an-up is depicted by dotted line shows a state that
given a move amount of 95 mm of the X-Y table 25, the speed

is reduced from 3000 rpm and, without a halt once at around
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20 drive unit 14, where the nove anount of the X-Y

table 25 is over 30 nm A graph in which a down is
depicted by solid Iine and ah up is depicted by

dotted Iine shows a state that given. a nove anount

of 95 mmof the X-Y table 25, BAe speed 25 is reduced
from 3.000 rpm and, without a halt once at around 34 0

rpm. changed from decel eration to acceleration. In

this state, the rotating-camdrive unit 14 is not so
nuchphpadednaadgtaph idecgHied® td Aoviid |%C%%]p"i’%‘i”—eborby In this
solid line and an up is depicted by solid |ine sho

assabep thatroBagivgncamngvevansoht &f 160PRM &P FLH\@?% loaded.
X-Y table 25, the speed.is reduced from 3000 rpm and

after a halh gnaph andwhﬂﬁhedldPEnylécééPéF§FédbylﬁOlld line
this state, the rotating-cam drive unit 14 is muc

| gadedin Augr dph depnhied dwowmlid ddpiect 8BOW§ §bI?Hate that
line 10 and an up is depicted. by one-dot chain _|ine
shovena stabee taturgi vefi 4 Ofpvem agburfihef X185 ki 25, the
the X-Y table 25, the speed is reduced from 3000 rpm
aBPecti i aeshioght fhait 3000 arpunand, r phteang halt once, and
t hereafter changed to acceleration. In this state,

t hemedt atieny- Gamedre net ahi t 12 ithifot SEateuclhergotating-can

| oaded. Accordingly, it is when the nmove anmount of the
Xderbahh&t254lisl@@qhnhd&ﬁedtmarotating camdrive

unit 14 is nost |oaded. That is, the rotating-cam

drive unit 4 graphmist whiaded wienn tie deR i ieRy-Ransolid line
drive unit 14 is driven

and an up is ericted_by one-dot chain line shows a state
that given a move amount of 105 mm of the X-Y table 25, the
.speed is reduced from 3000 rpm and, with a slight halt at
around 0 rpm, and thereafter changed to acceleratlon In
this state, the rotating—éam drive unit 14 is not so much
loaded. |
| Accordingly, it is when the move amount of the X-
Y table 25 is 100 mm that the :otating—cam drive unit 14 is
most loaded. That is, the rotating-cam dri&e unit 14 1is
most loaded when the rotating-cam drive unit 14 is driven
for deceieration and, with a halt once,.immediately driven
for acceleration. Iterating such an operation would
involve a continued state in which effective torgque over
110% of the .rated torque 1s necessary, wheré abrupt
temperature increases would occur in the drive units 10, 14,

23, 24, which would cause failures. The present embodiment
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20 for deceleration and, with a halt once, imediately
driven for acceleration. Iterating such an operation

woul d involve a continued state in vihich effective

torque over 110% of the rated torque is necessary,

where abrupt tenperature incréases would occur in the

drive units 10, 14, 25 23, 24, which would cause

failures. The present enbodinent 35 is intended to

prevent the failures of the rotating-cam drive unit .

1#s wiiHewdethl tPn@reedpethei ot ireheOfasd e whgfrgting-can
such an overload state of the rotating-camdrive uni% :
ldrivet umidusly Wesbouthyhalddied nEhehePREAG18Gai ndt the case
such an 5 overl oad-state operation, for exanple, as, i.n .
t hRestasechshowaveyldett edaltienef bérore tEdmIr&ade Iyt ve unit
any failure of the rotating-camdrive unit 14.

Howevent inhenedy kieepsovby aesUeingl theo Ledct A thesuch an
nost overl oad-acting state in the above exanple, the
dbstanoedvatioés | ppREAYieays BUE teXAWIAri 6Fs fRctbpg state
such as the- characteristics of the rotating-cam ,
dshwenumiyt ddttedelineucbeforameraiencgheett RByndatlure of
resi stance of other devices and nmechani sns, the

cabki g thamstg-omm ahdi vheunikel4A dHOWENEE  oWIRF §FT the move
can be the distance at which overload acts nost for .
ongonaitatd Mgl 46 camainises uphe mastweveslaadisciied sitate 1n

.110 mm can be the distance at which overl oad acts

masle falfovencdsempIof athagdiehandei verdsist ipg4 many ways due to
Therefore, in summary, in this enbodinent, since the

owerdieats acfschoss wsecht hedr i vee "usheregtgstisdicsy of the
detection of effective torque is operated )
rotating-cam drive unit 14, the structure, material, and
thermal resistance o_f other devices and mechanisms, the
cooling function, and the like. A distance of 90 mm can be
the distance at which overload acts most for one rotating-
cam drive unit 14, while a disfance of 110 mm can be the
distance at which overload acts most for another rotating-
cam drive unit 14. Therefore, in summary, in this
embodiment, since the overload acts most when the drive
unit targeted for detection of effective torque is operated
so as to be decelerated, halted once, and then immediately
acceleréted, and since failures more likely take place when
such an overload state occurs in succession to a certain
number of times (i.e., which could be called number of

successive overload operations that induce failures; the

number differs depending on the characteristics of the
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20 so as to be decelerated, halted once, and then

i medi ately accelerated, and since failures nore

| i kely take place when such an overload state occurs

in succession to a certain nunber of tines (i.e.,

whi ch coul d be call ed nunber of36 successive overl oad
operations that induce failures; the 25 nunber differs
depending on the characteristics of the 36 drive unit

or its use environnent), the drive unit is so, R
desigreditiftatomhéb sowsd ool 5¥arreRbbr atPgng b unit 1s so
performed to a specified nunber of tinmes (i.e.,

pdesiigsebl &bhaintyérenfoventeadss vateyePrEalBpsr Afcomyr formed
smal |l er than the above 5 certain nunber of tineg
sitoi basperéfiesd nsimer cfertamesns(L -&r-e rﬁiﬁrnﬁeﬁﬁlg?lr?edmmber of
any nore and, instead, the operation is_ ‘continued

wistlcca sslifviei coeetlpald ghperesdossat esatheat &RgD hEte above
of operation, by which considerable reduction of ,
preditetinomweffd i @hcyipese. simddast iorerdoascdipdiq gperations
10 efficiency due to a halt of the drive unit) is ) ,
praeeenied. pet fiothed mewit inmy aappad at Ussbeagduclhg operation is
constitution, an effective torque detecting section
2Zciietierudchesi tlef 4 esuEfaciengly féghspdead difaffe eakhout any
of the drive units 10, 14, 23, 24 (at |east )

r ottt ng-fcampeiriate omni t by4) wbach 160pasfleraplgn reduction of
effective torque detection period (a specified eri od ,
unitodiutcion s efiipéenoy fofi detect FAgUEELEBL | \Pe’fp production
torque periodically), and inforns an effective torque

dext fli i resctduwm 28 ofhalbt ecf i Ohe résiive subhtt hés prevented.
detection- period basis. That is, the effective torque o
detecting In the mounting apparatus of such a constitution,

an effectivé torque detecting section 27 determines
effective torque for éperation of each of the drive units
10, 14, 23, 24 (at least rotating-cam drive unit 14) on a
basis of an effective torque detection period (a specified
period uni£ which is the period for detecting effective
torque periodically), and informs ‘an effective torqué
deciding section 28 of detection results on the detection—
period basis. That is, the effective torque: dgtecting
section 27 determines -an effective value of a specified
period that is the detection period from a torque of which
is informed by a torque-detector contained in.or fitted to
each of the drive.units 10, 14, 23,-24 and which is needed
(e.g., within a specified time) by each of the drive units

10, 14, 23, 24, and then informs the effective tordque
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20 section 27 determ nes an effective value of a
specified .period that is the detection period froma
torgque of which is informed by a torque detector
contained in or fitted to each_of the drive units 10,
14, 23,.24 and which is needed37(e.g., within a
specified tinme) by each of the drive units 25 10, 14,
23, 24, and then inforns the effective torque 37

deci ing, St on 28 o 1! STLNS Al (ot GETLPRtea. for
Specl 1.9, BETLo% 2 he Cesetigh perl 00,1 YUl dpeci rieo
R CERLE LA R 4 LR AP
Lorue 1 sel 2500 not mre han 1SS T, ccrective

of not nore than 1 sec. makes it possible to det.egct :

t herahkeenidy 6N U g e¢h%bﬁ§f@9éﬁvw £RTAYS Oﬁ%‘ﬁéﬁé&g section
due to 10 any abnornalities. Al though it %s _ h n'l
c@Bveri diite téBfechiveeteralon LspeatoP+E0 chbAsPaht Bgre the

all times, yet without being limted to this, the h hort
dekect | Gysor idrtenlyine tee AbEECESUEH LPEAUSHEY G-R 2 shor

i mredi ately after the start-up of drive units %ﬁ? 15 detect
39erd®d 4F rote.moperibas inSERi-cAANES temRASRIRFE of° detec

the drive units 38, 39, 40, 41 has not incrggsed

sQ
midte efdiaisive Honarn el xanparateh esh 1 Fagd appandes due to

abrupt tenperature increase inmediately causing a

f ainlyuredrdoas Indtiessccur even with the effective torque

over the upper-limt R g .
p%ithough it is convenient that the detection

period is constant at all times, vyet without being limited
to this, the detection peridd may be set more rough for
periods immediately after the start-up of drive units 38,
39, 40, 41, i.e., periods in which the temperature of the
drive units 38, 39, 40, 41 has not increased éo much
against the ambient temperature so that an abrupt
temperature increase immediately causing a failure does not
occur even.with the effective torque over the upper-limit
value.

Also, setting all or some oﬁ detection periods of
thé drive units 10, 14, 23, 24.coincident with one another
makes it possible to provide a simpler} more convenient
structure. However, without being limited to this, the

detection period may differ among the drive units 10, 14,
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-_of the drive 5 units 10, 14, 23, 24 has exceeded a

20 value. Also, setting all or some of detection
periods of the drive units 10, 14, 23, 24 coincident
with one another rmakes it possible to provide a
sinmpler, nore convenient structure. However, w thout
being limted to this, the 25 ¢t ect i on peri od may
differ anong the drive units 10, 14, 38 23, 24 in
consi deration of the notor type and the | evel of |oad

application. The effective torque deciding secti 2
degi d@4 imhermed deratdrrar fef FRetPORCT ohiﬂ% SPdaﬁgleoﬁiee"el

of
spesilf prElippELonim t val ue, based on results fromthe

ef fective torque detecting section 27, and then 8 decid

i nforms t heThenefdlecdddta ot SReLAGRE| SPEH PR @ deciaes
For exanple, when the effective torque _of an%.on% qﬁl d -
t Waetihieve ouninod: 1o eikkeelbe t herdpecpfi egyigne © e darive
upper-limt value, the control section 2 controls the C1imit
donvés df0,t hed ond3ef 2éhdval i $¥CeRfed 8o Shvst: lt?éis L
unit is decelerated to a specified rotatjonal speed . :
| maithies based onf neseddsarfromn W@%tﬁeﬂv%%q&ﬁﬁf e figtecting
al so be drive- controlled appropriately in_accordanc th
wisele ttloe @5oveaniti ¥hen15ndormeol tht ERRLAAY Sﬁét&PPvg of the
unit. The specified upper-limt value for each drive £
umdlietc iiss oor diesarlitly ST teXaRAS uevR AL The %6%%6%"‘? hgorque o
rated torque of each drive unit 10, 14, 23, 24. This  fied
valnye bse- ohe tdwr r deparRdi HBIES (RS p&ifia’dHl e thenpapecitie

of successive

upper-limit value, the control section 2 controls the drive
of the one of the drive units so that the drive unit is
décelérated to a specified fotational speed. In this case,
if necessary, the other drive units may also be drive-
'éontrolled appropriately in accordance with the above drive
éontrol of the any one drive unit.

The specified upper-limit value for each drive
unit is ordinarily set to a value that is 105% of the rated
torque of each drive unit 10, 14, 23, 24. This wvalue 1is
.oneICOrresponding to the permissible number of successive
overload operatidns in continuously performing the overload
operation that the drive units 10, 14, 23, 24 are
deceleratéd, once halted and then immediately accelerated.
The drive units 10, 14, 23, 24 are'ordinérily p;esumed to
be used at 100% or lower of the rated torque. In

particular, in a continued state that an effective toxque



10

15

20

25

20 overl oad operations in continuously performng the

overl oad operation that the drive units-10, 14, 23,

24 are decelerated, once halted and then i mredi ately

accel erated. The drive units 10, 14, 23, 24 are

ordinarily presuned to be used®at 100% or |ower of

the rated torque. In 25 particular, in a continued

state that an effective torque 39 over 110% of the

rated torque is needed, there would occur = an abrupt
t@%@E[th%eOfnéhéa§@ﬁQ¢th¥QHﬁ\k§u%??§e40,tgﬂFe YgPld occur
24, causing failures. The setting of the upper-limt 0. 14
vamuebtuptoﬁ%mﬁenﬂﬁym%tb@c¥%?ﬁ%etﬁaﬁ€§iqr%ﬁ%s?%gtst& ! !
5 prevent'the.abrugt,tenperature I ncrease. {h% —limit
upper 28 nidalsdingestA bk UERS - dr iIThE (Rt AD, Of 4 Thep PRy~ 1imd
have been set to 105% of the their rated torques for -, ¢
cvaleni encel 064kt HoWeyeFaten t FOFIUSei RYKEP mittedPPgsible to

this, the upper-limt values of effective torques may

dptéeentOthroahrupé deiperatiure LGCrEASER3 24 in

consi deration of the type and thermal characteristics '

of the notBhe Apper-thaidnyadmesdriors the g gagrs 10, 14,

decelerated to the specified rotational speed, the

ang,ond Heiveebeent sets tac ddIS afedho Rl briafi¢fh torques for

rotational speed at a tinme 15 point when the effective .

t apguenfiencele sake .onélaavar uniithains deket ek Wy tedato this,

specified lower-limt value, i.e., a  safety value. . .

Thihe sappey-tahat | gabuebnaef| ekkactiye Fonges nggy - differ

is 950 of the rated torque. In this connection, | .
among the drive units 10, 14, 23, 24 in consideration of

the type and thermal characteristics of the motor;

' After the any one drive dnit has been decelerated
to tﬁe specified rotational speed, the any.one drive unit
is accéierated to the original rotational.speed at a time
point wﬁen'the effective torque for the any one drive unit
has recovered to a specified lower-limit wvalue, i.e., a
safety valqe;

This safety value is ordinarily set to a wvalue
that is 95% of the rated torque. In this connection,
although the safety value may bé set to 100% of the rated
torque, yet there is no margiﬁ to thé 105% of the rated
tofque, which is the upper—limit value, .so that the
effective torque may go beyond the upper—limit vé;ge
immediately when the original rotational speed has been

restored. Ssuch a state, if continued, would <cause
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20 although the safety value nmay be set to 100% of the

rated torque, yet there is no margin to the 105% of

the rated torque, which is the upper-limt value, so

that the effective torque naylaﬁ beyond t he

upper-limt value imediately en the origina

rotati onal speed has been 25 restored. Such a state,

if continued, would cause 40 occurrence of a case

where the tenmperature would not | pwer ai the drive
UPFESYIONCE40I23 CAFe MRtHRer Hot e! e?‘ﬂ%ra%%au%’ﬁ%}&ofl"t lowexr
decel erati on and accel eration of the _rotatignal. speed

wahil dhdicidste uhdls | 80a kb thit ffe 5 i etiote,  the
productivity would | ower, conversely. Thus thg. " of the
appeaperate vaf ue dasie ke Sttt y ue2F5°88855f °Phe ©

rated torque. In addition, the respective safe

VEDGAS 1PBALL MPCast WRELA LRCTBaSEs TH8TA G b REET that the
limted to .95%of their 10 respective rated torque U th
angchhaes e dUe S Bt YordtuesoWelay GPPVEF S&méng tﬁé‘ S, the
drive units 10, 14, 23, 24 in _consideration of the . fod
t pperoprhépiel velareadicr i e cgatahy VReUS| tRe 9%# e the rate
notor. This operation is explained with reference to -
Ftgrqu®.2. Based on results of which the effective

~torque detecting section 27 has inforned the effective

torque decildi Bedidciaron T RASRASH ST ately Sytuey for the
is decided by the effective torque deciding sect§§glof fheir

28 njivet heyits ot bﬁy 23, 24 are not limilited to

respective-ratgd torques, and the specified safety values
may différ among the drive units 10, 14, 23, 24 in
consideration of the type, thermal éharactéristics, and the
like of the ﬁotor. | |

This 6beration.is explained with reference to Fig.

Based on results of which the effective torque
‘detecting section 27 has informed the effective torque
deciding section 28, at decision step $29, it is decided by
the effective torque deciding séction 28 whether or not any
one of the effective tofques has exceeded its specified
upper-limit value. These specified upper-limit values are
érdinarily set to values.that are 105% of the rated torques
of the drive units 10, 14, 23, 24, as described above.

- For instance, if the effective torque of any one

of the drive units 10, 14, 23, 24 has exceeded 1its
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20 one of the effective torques has exceeded its

specified wupper-limt value. These specified

upper-limt values are ordinarily set to val ues that

are 105% of the rated torques of the drive units 10,

14, 23, 24, as described above.4l For instance, if the
effective torque of any one 25 of the drive units 10,

14, 23, 24 has exceeded its 41 specified upper-limt

val ue, then, at processing step S30, the effective .

t spgas fdedi dbRgrsddfiidn Va8 Uanf iRt hat BBAEFBFLNT step S30,
section 2 of a. deceleration to a specified speed

thie | effleohdiet hanrake r OEsLddng S$6¢doR Wi cHnfpFms the
any 5 one drive unit is currently running and, then, :
undetrofe sadritarol 2 0bft e demeteratéeni &y 2 fReciiled speed
rotational speed of the any one drive unit is ,

debelteriat esllewet hehanwshel ineite tippade, speqd ahfwhjch the any
value. This safety value is ordinarily set to-a value

t bae idr 968 vhithdsr arwrrent hyerusndagcdsed then, under the
above. The drive units 10, 23, 24 are respectively_so
desingmed asf t thé ntentirplemeorioperdt ethe sefphignal speed of
predeterm ned rotational positions, i.e. rotation .
angleesany obnehelnioteat umit cans decellexatiesl ehep the lower-limit
connected to the 15 rotating-camdrive unit 14 via a _, _
meeare, cal . arechafe syn vaTher ef hés dedelter atalvg the ordinarily
rotating-camdrive unit 14 causes the operation _
aldedcatd- an walve drthit Hes A% ofalthratatord thomdws #hedescribed
drive unit's 10, 23, 24 to increase. Thus, it becones-
pessivd.e to nake the effective torque to

The drive units 10, 23, 24 are respectively so
designed as to .intermittently operate atl certain
predetermined rotafional positions, i.e. rotétion angles,
of the rotating camé' 11, 12; 13 each connected to the
rotating-cam drive uﬁit 14 via a mechanical mechanism.
'Theref&re, decelerating the rotating-cam drive unit 14
causes ' the operation allocation time' and the halt
allocation time of the drive units 10, 23, 24 to increase.
Thus, it becomes possible to make the effective torque to
lower.

At decision step S31, it is decided whether or
not the any one drive unit whose rotational speed had beenl
decelerated has reéovgred to the safety value.

At decision step 532, if the effective torque

deciding section 28 decides that the effective torque of
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20 lower. At decision step S31, it is decided whether
or not the any one drive unit whose rotational speed
had been decel erated has recovered to the safety

val ue. At decision step S32, if the effective torque

25 deciding section 28 decides %hat the effective

torque of 42 the any one drive unit has recovered to

the safety value, the effective torque deciding

section 28 informs the control section 2 to ‘ 1
athel enat enet ML iy WLt dRAFe T8GV ST (1R BRe gFAGELY value.
rotational speed, and the any one drive,u%aLt 5,i

' it th
_atkel eefifedtbyet hEosaner ofesegingn Seckidamnile, 1REOT™S e

decision step S33, it is decided whether or noa a it ot
specttoédseicdonr Zoke haseberpsed toiencdY tHRe afy i Bre Ut O
drive unit was decelerated in rotational speed. If . .
t heespedigiingd triakaoronik eshagdel #psedna P ANGRENETIFE untt
drive unit as well as the other drive units are halted

ats proedssihgdsbep th34 cobfhroke S@&hiONort t hat some

ot her abnormality has occurred at the any one drive .
unit. In addeanwhilelscawhdscirdonr | veeRINPES 10t 145 decided
23, 24 are each conposed of a servonmotor and a drive

' cehttber HF devi ce, sphodéiddi Vdmmies Bareppas elapsed since

controlled by the control. section 2 with the sane
ctihst ahyt ooe. dRiMehami talwes Weste keiaterd Vi iR atignal speed.
14, 23, 24 are each conposed of a notor _controlled by
anfi nuee t epeaidied dEime cuntmeredévitesleRsse drike any one
units can be controll ed . . _ .

drive unit as well as the other drive units are halted at

processing step S34, on the ‘decision that some other
abnormality has occurred at the any one drive unit.

| In aédition, also'when the drive units 10,”14; 23,
24 are each composed of aléérvomotoi and a_drive control
device, those drive units caﬁ'be controlled by the control
section 2 wit£ the same constitution.

Further, also when the drive units 10, 14, 23, 24
are each composed of a motor controlled by an inverter and
a drive control device, "those drive'units'can be controlled
by the control section 2 with the same constitution.

Furthermore, also when tﬁe drive_units 10, 14, 23,
24 are each composed Qf a stepping motor and a drive
control device, those drive uﬁits can be-contfolled'by the
control section 2 with the same constitution.

(Second Embodiment)
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20 by the control section 2 with the sane
constitution. Furthernore, also when the drive units
10, 14, 23, 24 are each conposed of a stepping notor
and a drive control device, thgse drive units can be
controlled by the control secffon 2 with the same
constitution. 25 (Second Enbodi nent) 43 Next, the _
nount i ng apparatus according to the second enbodi nment

of the present invention is ,described  wth r e
to Fig. 3. ¥eXShoPq nmRHyLisy aaIf"P%??BFdearc‘?%]géﬁq& to the
filter 5 section 35 as an exanpl e of ,detection errat :

e ¢pomAt igrpodiEans | efadd PEetsﬁéltabe‘é@]agéePi jiy described
mounting apparatus of the first enbodi nent. The
fwith-veferenag tofFider3section 35, with the tine

constant set to T, receives a value of effective 10 .

t or que frowﬁﬁWSQQWQmPJNeF%ﬁrqd%'d@teEfFﬁg QEQFFonﬁ§% filter
15 (equivalent to the effective torque. detecting .,.i,.; :
seectapn2BS 2BnEHUERARBRLEhL T e8I Ct%droéln effety iqgminating

torque deciding section 37 (equiva%g;t to the :
cheanti 8 Pdﬁaaet9e§béiﬁ§0V§§éF§6ﬁl q mﬂHgtlng apparatus of

tenperatures of the drive units 38, 39, 40, 41
i hbeedsesitnepppdimghder -1 ag fashions with respect to
the effective torques. |If the effective torque h

exceeded tﬁ@emﬁﬁﬁsﬂﬁQﬁQGWalﬁé'gﬁ&qﬂﬂa??ﬁﬁkﬁ%tasé with the
i ncrease | asts, ' : _
time constant set to T, receives a value of effective

torque from an effective torque ‘detecting sectiqn 36
(equivalént to the effective torque detecting section 27),
and outputs the result to an effective torque deciding
section 37 (equivalent to the éffective torque deciding
secfion 28) . ‘

The temperatures of the dfive units 38, 39, 40,
41 increase in'first;order-lag fashions with respect to the
effective torques. ‘If the effective torque has exceeded
the upper-limit value and the temperature increase lasts,
the drive units 38, 39, 40, 41 would lead to a failure.
However, immediately after the start-up of the”drive units
38, 39, 40, 41, i.e., in periods in which the temperature
of the drive uﬁits has not increased so muéh against the
ambient teﬁperature, an abrupt temperature increase
immediately causing a failure does not occur even with the

effective torque over the uppgr—limit value.: Meanwhile,
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the drive units 38, 39, 40, 41 would lead to a

failure. 20 However, immediately after the start-up of

the drive units 38, 39, 40, 41, i.e., in periods in

which the tenperature of the drive units has not

i ncreased so nuch agai nst the 44nbi ent tenperature, an
abrupt tenperature increase immediately causing a

failure does not occur even with the 25 effective

torque over the upper-limt value,- NbanmhL%gi 44  Fied
¥ heee t hbeef BEEEFVEVE oI Skhi WRIFE i hYATRID @ SPeciltie
specified period, may. exceed the upper-1linit V?Lue ffectiv
fReripe, eRp¥cERFEed SIRRAIT i BREES SPfertfh&tiective
start-up, the drive units 38, 39, 40, 41, in gucha "
chebque gienbiraedérEraledtligs £hes st takPessnGr AFfye UnitS
effective-torque upper-limt value even MﬁthOﬁt

t 88peBat uhB, i Adr eaBesuhi ehCas8l dMdglite bengecelerated due to
productivity to deteriorate. Therefore, the effective

t bhquexice sgassedthar @fdie Aty 1R derPeEg- ¥Rt ey2-ue even
section 35, and the effective torque deciding section
37ithotd | rfemmrxhiofre heiresapee, t hydimkki rigpytd cause  the
possible to elimnate the deceleration of the

rptatichavigpeetioof deherigrpye - uni tSheBSTRER, 4(khy effective

i nredi ately after the start-up, . and to. prevent_the Ei
ptodquei st pagsesr itdirariobn theofd e gdedaljag G ter section
shown in Fig. 8 at step S1, 15 it is decided by the .
f BBst - ender thay ffifiesitiect itor BB wiaHH g micEon 37 18
m n. has el apsed after the start-up of the drive ,
unhiforsed 3®f 40thetl, resubt ni nthias AekidPapddd, possible to
ef fective torques obtained by the effective torque
eliminate the deceleration” of. the rotational speed of the
drive units 38, 39, 40, 41 immediately after the start-up,
and to prevent the productivity deterioration.
More specifically, as shown in Fig. 8, at step S1,
it is decided by the first-order lag filter section 35
whether or not 5 min. has elapsed after the start—up.of the
drive units 38, 39, 40, 41. If 5 min._has not elapsed,
effective torques obtained by the effective torque
detecting section 27 are neglected until 5 nin. elapses.
After the elapse of 5 min., an effective torque obtained by
the effective torque detecting section 27 is treated as an
effective one by the first-order lag filter section 35.
Furthermore, it may be. considered additionally

whether or not 30 min. or more has elapsed since the last

halt until the current start-up. . That is, with _the
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~first-order lag filter section 35 15 whether_or not 30

detecting section 27 are neglected until 5 mn.

el apses. 20 After the elapse of 5 min., an effective
torque obtained by the effective torque detecting
section 27 is treated as an effective one by the
first-order lag filter section®5. Furthernore, it may
be, considered additionally whether or not 30 mn. or
nore has el apsed since the last 25 halt until the

current start-up. . That is, with the 45 mounting . . .
ApPErBing PRPGFSAS o GRETAFLAR héTGr | rﬁhnﬂf“% dggve units:
39, 40, 41 kept continuously driven, ghen t he riveth dri

udBts 338, 49; A7, HertafanTighad af ¢ 891468 t & ¢ drive

trouble, are started up again after a tj el apse of

| 6BAEENAR, 3055 APn. A1y h LaRR &G felded Sine 4G sppe trouble,
may hold the tenperature-increased state in sgn? 30
cates stertegeiim egaén afttefnya bEiBPerd@Rsi®%e Mot 1R than
effective torques obtained by the effective torque

deiveti n§h§ecgﬂféﬁ‘927ué1rlésne§|8ect P by 44ne 4 ré?aibr qupld the
lag filter section.-35 until 5 mn. elapses, 10 but

t hampahasREeCcLigs ePGequs e o Ndnt M CEIE%f f dt JAFh 2 case,
one by the first-order lag filter section 35 even if .

5iki mavhks paefeglaigsedoty Gl g npotained by
flow may also be done in the follow ng manner.. That

i thepeiffieatd wst dipSiue detegtiagi gegtpynt k¢ are neglected by
nthe Sirssrerses dlaghddd mEeTHON o, Wkatt wrfiR- elapses,
the current start-up. Then, if 30 mn. or nore _ha% .
ebapssbatt ke sifdectives tORUR f WFREed 2802 fiigrtive one

nor.e has not el apsed, the processing flow nma AunP Eo ,
t by the first-order lag filter section 35 even 1 . min. has

not elapsed.. Therefore, the processing flow may also be

done in the following manner. That is, prior to step S1,
it . is decided by the first-order lag filter séétion 35
whether or not 30 min. or more has elapsed since fhe last
halt until the current start-up. &hen, if 30 min. or more
.haS-elapsed, the sfep S1 is executed, while if 30 min. or
more has not elapsed, the proceSsing flow may jump to the
step S2 in Fig. 8 (step S29 in Fig. 2) withoﬁt executing
the step S1.

Further, a detection error eliminating opefation
as shown in the steps S2 and folloWing in Eig. 8 may be
executed by the first-order lag filter section'35. In the
following example, it 1is assumed that counters Cl and C2

are provided for each of the drive units 10,_14, 23, 24.
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step S2 in Fig. 8 (step S29 in Fig. 2) wthout
executing 20 the step S1. Further, a detection error
elimnating operation as shown in the steps S2 and
followng in Fig. 8 may be executed by the
first-order lag filter section®®. In the follow ng
exanple, it is assuned that counters Cl1L and C2 25 are

provi ded for each of the drive units 10,.14, 23, 24.

46 That is, at step S2', it is decided the firsts . _
order |ag thﬁ§r1§ecﬁ¢oﬁ?§?(ﬁﬁ'eﬁ?ek?igécf%?auéy the first
deci ding  section 28) whether or not_an effective s
tordes dldarfibirr seetipe & v@mnﬁge%%"%, ozque, feciding
has exceeded its 5 specified upper-linmt val ue &e.gf, one
aseakieno28103%eifhatheor r BPEd aloraffCt e tHrrave any g
effective torque of any one of the drive units has d r
exceetlbd i tdsivpecihibd ubPer-14m t23al 1ed athad efx@rLded 1ts
then the counter C corresponding to the rel evant c2 of th
dsbee 10 egniuprrer i ieridmens bde by cofies af StEFSeoLani>?® © ©
thereafter it is decided at step S7 whether or not

t hetedumoequ@d .counts |arger than 3. This neans that

when the excess of the effective torque over its

“speci fied ugdertie néffeatigei FogAuey U%TYePPSrOf_the drive

tenporarily caused from some reason, this 15,errorl|s. £ ste
elumiitmattes Fhateded Wbe esppedfireaMPPeIsHNFIthefftthe?t StEP
excess of the effective torque over its specified £ dri
upsier -Hhemi tthenl amirieeyr Siic eEeRFRRREIRRAFC t i@ el §1 FERNT drive
the effective torque is treated as an effective on§ Ce
Thirst is incremented by one at step S6, and therea tgr it is
decided at step S7 whether or not the counter Cl counts
larger than 3. This means that when the excess of the
effective torque over. its specified upper-limit value is an
unusual error temporarily caused from some reason, this'
error is eliminated. That is, more specifically, only when
the excess of the effective torque over 1its specified
upper—iimit value has succeeded more than three times, the
effective torque 1is treated as an effective one. This
number of times, three times, 1s given above only as an
example, and it may be given by an arbitrary number .smaller
than the number of times that causes the relevant drive
unit to lead to a failure. .
If the counter Cl counts not more than 3 at step

s7, the timer is set to the period of detection period, for

example, 1 sec. at step S10, and then it i; decided_at step
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nunber of tinmes, three tines, is given above only és
an 20 . exanple, and it may be given by an arbitrary

‘nunber-snmaller than the nunber of tines that causes

the relevant drive wunit to lead to a failure. If the

counter G counts not nore tharf’3 at step S7, the

timer is set to the period of detection period, for

25 exanple, 1 sec. at step S10, and then it is

deci ded. at step 47 S11 whether or not 1 sec. has :

b hpsebethpEr @ToRPY iLf SECsehas RagPseipsdfpese Srgy T 1 sec.
511, the processing flowreturns to steg S2._1f the

coant erlagsads Rhr goreR hahla dthest BpOS?SSiBd H ¥huheEprns o
C2 corresponding to the drive unit that has exceeded
theeppper-limt value is cleared at step S8, and then

it is decided at step S9 whether or not the counter G
correspondi A§ tidra heodrtes GAi tig hhereas &hé@edbd@tnhster S7
upper-limt value counts larger than 30. If '
t hbecoumirdrerd C20 COFREPORAHRY tRant3® sfrideepigt that has
t he processing flow goes to processing step S30. |If
t heceedatlethd wwmmerslipitnBpréuet Hen Sbea¥edtap sgep S8, and
the processing flow goes to step S10. Meanwhile, if an.
etheot iite isodggd deid @ty sdme &1° YHRERRYT v it sthey counter Cl
23, 24 is not nore than its 15 specified upper-limt .
vabmeeapogﬁépgSZFOthéheth@r%%@nﬂ€$it21%B¥?e§ﬁ@ndﬁﬁ§e?ged the:
the drive unit is incremented by one at step S3, and
t hppeaftlemiitt vied e ciadutt satl ategy hatmed her g? thgteounter Cl
the counter C2 counts larger than 3. This neans t hat

counts larger than 30 at step S9, the processing flow goes

to processing step S30. If the counter Cl counts not more
than 30 at step S9, the processing flow goes to step S10.
Méanwhile, if an effective tofque of any one of
ﬁhe drive units 10, . 14, 23, 24 _is not mére than its
specified upper-limit value at step S2, then the counter C2
corresponding to the drive unit is incremented gy one at
step S3, and thereafter it is decided at step S4 whether or
not the counter C2 counts larger than 3. This means that
when the non-excess of the effective torque over its-
specified upper-limit value is an unusual error temporarily
caused from some reason, this error is eliminated. That is, .
more specifically, only 'when the non-excess ‘of the_
effective torque over its specified upper-limit value has

succeeded more than three times, the effective torque is’

treated as an effective one. This number of times, three
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when the non-excess of the effective torque over its

20 specified upper-limt value is an unusual error
tenpordrily- caused from some reason, this error is
elimnated. That is, nore specifically, only when the
non-excess of the effective t&%ue over its specified
upper-limt value has succeeded nore than three

times, the effective torque is 25 treated as an

effective one. This nunber of tines, three, 48 tkpest b
i tigeven ighovkvem| pbagearreanpfe atand P Hhay FES Lt may Dbe
given by an arbitrary nunber smaller than the nuynber
obivennmsy t At acdide@mhenpBPeYarimallise GREP t'0'F eQYRler ©Ff
toa failure. 5 I1f the counter C2 i s |arger, thgn é_at
stépess, thathecevgnserticy €6RrPFEHGNITRGVE0 UK diFPvetead to 2
unit that has counted not nore than the upper-limt
véhbéure.cleared at step S5, and then the processing

flow goes to step 510. If the counter C2 counts no%

more than 3I4t tdhepcountsa, CRhel Hrbesgsrnghapw? at step S4,
returns to step S2. Through these steps, in deciding

asheo awetter 6 cotreswordingtitPe Ehe qdeisre apyibndhat has
of the drive units 10, 14, 23, 24 exceeds its

speantiedd ngipenct ¢ nthanalte, UrRerthielt headee disorieared at
made for every one tinme of conparison 15 results of

efsttept iS%e teordqUderaddien frades Ligpgerflowi gosal ke, Shep S10-

that the decision can be made as an effective one only

when the sarff rdsulcautizane GUccennsd netamens dihay dfat step

times or a specified nunber of tines, so that
détdectthen processing flow returns to step S2.

Through these steps, in déciding as to whether or
not the effective torque of any one of the drive units 10,
14, 23, 24 exceeds its specified ﬁpper—limit value, not
that the decision is made for every one time of comparison
results of effective torques against the upper-limit value,
put that the decision can be made as an effective one only
when the same resulfs have succeeded to a plurality of
times or a specified number of times, so that detection
errors can be elimiﬁated and more accurate decision can be
achieved. Accordingly, it never occurs that unnecessary
deceleration operations. are performed due to detection
errors, and any unintentional deterioration of production
efficiency can Dbe ﬁrevented, SO that unnecessary

deterioration of productivity can bg prevented reliably.

on the other hand, the deceleration operation can be
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errors can be elimnated and nore accurate decision

can be 20 achieved. Accordingly, it never occurs that
unnecessary decel eration operations are performed due

to detection  errors, and any unintentiona

deterioration of production eﬁ*QCiency can be

prevented, so that unnecessary deterioration of

productivity can be prevented reliably. 25 On the

ot her hand, the decel erati on operation can be 49 .
peef&erBadonPY L fheWher opeF PREREL e SR3F§S SRBY t hall driRAF drive
control of the drive units can be achieved .
appREPPLapEl Fhel ATAYei URdhs CRNs DE GChs evRc RERTOR& g ely -
limted to applications to, the upper-linjt value, may . .

al so be 5 AppladstiiehhetrbieFini nid: v‘&ﬂ:}é‘?u%g@ﬁnfys limited
the safety value, in the same manner, thereby .

ekpni appl hgat henposte bithe y URRRR- 1t tr Vpd Ugni { B2y also Dbe.
m ght be m s-driven due to detection_errors even
wepbddedetoughet dmperatidid tddeleiese Whiieh Hat thesafety value,
uni ntentional deterioration of the production 10 e
efifi cteicpamen Banpesverikerehy ¢ddddesddng the possibility
deterioration of productivity can be prevented o

r éhiagblthe Ghtive bRhEF THaME Rhenhscerérgpi gye to detection
operation can be performed only when properly

necEsTar yeven WAAhodt veNReHR r GeTPRIAHAIS | JeCre@Fes SO that
can be achieved appropriately. 15 Further, in the )
cases wheriatemd igmiale uleteBi@razipn 40,041 ke egghroduction
conposed of a servonotor and a drive control device,, , _
ared filsdieayhosan abe  day uifsbseRdofunpeqritssiry deterioration

tontrolled by an inverter and a drive control device,
of productivity can be prevented reliably. On the other

hand, the acceleration operation can be performed only when -
properly necessary, so that drive control of the drive
units can be achieved appropriately.

Further, in the cases where the drive units 38,
39, 40, 41 are each composed of a servomotor and a drive
control device, and where those are each composed of a
motor controlled by an inverter and a drive control device,
since the temperature increase characteristics are
empirically approximated to a case where the time constant
T of the first-order lag filter section 35 is set to 100
sec., setting the time constant to 100 sec. allows further
working effects to be produced.
(Third Embodiment)

Next, the mounting apparatus according to the
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since the tenperature increase characteristics are 20
enpirically approxinmated to a case where the tine
constant 25 T of the first-order lag filter section 35
is set to 100 sec., setting th; time constant to 100
sec. allows further working ef Qcts to be produced.
(Third Enbodi nent) Next, the nounting apparatus
according to the 50 third enbodi nent of the present
invention is described with reference to Fig. 4. As, .
sk di foprgingnt ok fihe W%&eve&}ﬁ%uﬁs LG Hped with
42 is added to_the nounting apparatus of the 5

f srdgseRG e itOst t{¥mbddi nent so that data input is

~enabled. In_this enbodi nent, when a ecelera%yoqgg; an input
r

the rotati@falSiGyBedH s perfdrmel 618 SHRGYH
rotational speed when an effective tor,que of dri¥§
usecsion 42, 35 ad@efastex e oA CFer APPRTE US
val ue, this enbodinment is 10 enabledééo I nput the

specieticdad lastorrabosHiaant rin thak [poutpts enabled.

i nput section 42. This specified rotational speed is

determ ned IdepEhif n@mhPdiferdnyi YBARerft , ARGERPRETLIOD of the
structure (type of nmachine), the way of use of the ,
drioke tiwinad, ~ aRaefot bt | BsAIT oI ds pERIS r SGGGidd Cor rotational

the drive units. 20 Accordingly, there is a need ffg
S@pﬁqﬁ;when an effective tordue of drive units ’ 44, 45,

of the

46 hés exceeded an upper-limit value, this embodiment is
‘enabled to input the specified rotational speed from
extern;l via the input section 42,

This specified rotational speed 1is determined
.depending on use environment, machine structure (type of
machine), the way of use of the drive units, and rotational
speeds required for the drive units.

Accordingly, there is a need for settiﬁg
specified rotational speeds for the drive units 43, 44, 45,
46, respectively, according to the place of use and the
purpose of application.

The setting can be easily achievéd-by virtue of
the provision of the input section 42 even with the
ﬁrésence of a plurality of dfive units 43, 44} 45, 46,

| In addition, when the input section 42 is’
implemented by an operation panel, it becomes possible to

directly input specified rotational speeds, i.e., to do the
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specified rotational speeds for the drive units 43,

44, 45, 46, respectively, according to the place of

use and the purpose of application. The setting can

be easily achieved by virtue of _the provision of the

i nput section 42 even with the >lpresence of a

plurality of drive units 43, 44, 45, 46. addition,

when the input section 42 is inplenented by an

operation panel, it beconmes possible to 25 directl .

i ApRutspeciEs d® rdiardonale speeakeraton £Be88 VA uél that 1s
input so as to chan%e t he decel erati on speed val ue

t hhe Bpecilféespeaitrted vadtery thel doWerhe e aiuR o upper-
val ue or upper- limt value of the counter Cl or g%_of

t Admiiitr scabielept fihe ecovaderorCB50Tandet I | FRe {frst-order

consi deration of use 5 environnent, nachine_%xge or
claddetrers et} £on 0By heand kEhe1ol We colir ongifleration of use

consi deration of use environnent, nachine tng or 'k
cleavigramestti c naghinte FVRe, ort fRatRgbistio 9gr the like,
i nput so as to change the upper-limt value of the:

ebifecedurseor due. crosileratihen ehe UsFuEREELEPPPRNEp machine
is inmplemented by a floppy disk, it is possible tog
i e rot athonattepbetsc, and the 15k, FuFt her PoRsdirle to do
the i nput section 42 is inplenmented by an jnterface
whinghital Isows afat £a o dendgputthel furpRE-hguit value of  the

hi gher-order conputer, it beconmes possible simlarly
t@ffective torque.

Further, when the input section 42 is implemented
by a floppy disk, it is possible to input rotational speeds
and the like.

| Further, when the input Section 42 is implemented
by an interface which allows data to be.inputted from a
.higher—order compﬁter, it becomes possible similarly to
input rotational speeds and thé like from the high-order
computer.

In addition, the case is the same also when the
input section 42 is provided in the second enmbodiment of
the present invention. |

According to this embodiment, - the mounting
apparatﬁs comprises: an effective torque detecting section
27, 36 for detecting an effective torque' requirgd by at
least one rotating-cam drive unit 14 among the plurality of

drive units 10, 14, 23, 24 at an effective-torque detection
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I nput rotational speeds and the |like fromthe

hi gh-order conputer. In addition, the case is the
sanme al so when the input section 42 is provided in

t he second enbodi nent of 20 the present invention.
According to this enbodi nent, tIfe nmounting apparatus
conprises: an effective torque detecting section 27,
36 for detecting an effective torque required by at

-l east one rotating-camdrive unit 14, anong the

pFUEART t \BIbf 35 eqbivie uhPESUuo, daotdbng Spchial, 28, 37 for
ef fective-torque detection 52 cycle; an effective
tdpguelBecideid e e T oROD8 Ehg7 JeFeCtRti At hgChhbE népraue has
or not the detected effective torque has _exceeded its
upperefedi t1val tRPF—hHet herVaiigrot OfheWhEfPEEt i 9 Dot the
torgue has been restored fromthe excess state to 5

i e5fegEevy Gardee hageseh &/sérred dNom (1RS MFGRsshState to

35 for deciding whet her or not the effectjve torqu
1

e
détactsadfety vakueff actdeectbiQecderacts higrertinm means 35
27, 36 is a detection error, before a decision nade
b§orhdesfiffd@g vehethpfuerddditdi e seEfrehiys, teFauey detected
assign the effective .10 torque, which has been .
deti deee as I afdn et EOae efrbPCtiBy apeobjeet 40or 36 1s a
the decision by the effective torque deciding section _
28etgrtiand eriwi r BRIE6t ilondec vioPpefesiarilny the effective
control of each of the electronic conponent feeding

uhPEquet e Pekkrd heleditignsed®i od 7t nBOnAARIFY §betidhfective

20, the 15 plurality of drive units, the effective
t bpgaeederbéthngas been decided as a non detection error, to

an object for the decision by the effective torque deciding
section 28, 37; and a control section 2 for performing
control of each of the electronic component feeding unit,
the board holding section, the mounting section 20, the
plurality of drive units, the effective torque detecting
section 27, 36, the effective torque deciding section 28,
37, and the detection error eliminafing means 35,'wherein
the control section 2 performs control operation so that if
the detected effective torque has been decided by the
detection error eliminating means 35 as a non detection
error and moreover decided by the effective torque deciding
section 28, 37 as ‘having exceeded.the upper-limit wvalue,
then an original rotétionél speed of the rotating-cam drive
unit 14 from which the effective torque has been detected

is decelerated to a specified deceleration speed of the
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section 27, 36, the effective torque deciding section

28, 37, and the detection error elimnating neans 35,
wherein the control section 2 perforns control

operation so that if the detected effective torque

has been deci ded by the 20 detettion error el imnating

means 35 as a non detection error and noreover '

deci ded by the effective torque deciding section 28,

37 as having exceeded the upper-ljmt value, then an |,

oF RYRHAREY d%%ﬁqw-%aﬁ%eeréget H Yot dfr n@RAmIpLReT if the
unit 14 fromwhich the effective torque has bee
d%?é@FEaVEStP§qk}éc@FfeFB?eHOFéténgﬁéég‘f Sd Vaedid: did giptected
sgeed-of the 53 rel evant rotatrn&-can1erve ug%t %%’h b
ahd fthet mhfqativRe toFueet AeEeroigde SR <7/ as been
rotating-canmdrive unit, 14 detected by, the effecti & 37

{ BPELECHePEC Ty TG G 2 750 HE hale BEAI daEFdeGTpy S/ 37 2
the effective torque deciding section 28, 37 as 5

hBaVABYl okeedefot NRdr e Reh | ER2Raf eE§ vERFETY ( A@lue, the
rotating-camdrive unit 14 is restored again to the
ofPEREARIrERa: | GFaNespEBdt Adda AdsumestqrashediRln to  the
possi bl e to suppress tenperature increases of_the

reragingl camtatieeadni sPEed-hat Wsul @ od @i khre tht becomes

the deceleration 10 of the rotational speed of the ,
r BPASARGECAM GUPPEegSi elPenad Wife Wde@asey of the rotating-

decel eration speed when the effective torque, which ,
| §2B AoH VgetWelth o efhdk, WhniderEeldeduendo the deceleration

upper-limt value. Thus, failures of the rotating-cam 4
dPfvéhmi¥ohatterat oSPeRperdt urke | ReFebirg—egan pEive unit 1

prevented, 15 al|owi ng the operation to go_on without ,
hapt i Bget hepeathie@. eceleration speed "when _the effective

torque, which is a non detection error, has exceeded ‘the
upper-limit wvalue. | Thus, failures of the rotating-cam
drive unit 14 due to temperature increases can be prevented,
allowing the operation to go on without halting the machine.
Further, when the effective torque has lowered to not more
than a specified safety value, the rotational speed is
restored again to the original rotational speed, thus
making it poésible to high-efficiency production to be
carried out without incurring failures of the rotating-cam
drive unit 14 and without unnecessarily halting the machine.
Furthermore, by making-a decision as to the upper limit of
an effective torque that héé been decided by the detection
error eliminating means 35 as a non detection error, it

becomes possible to eiiminate any detection error and make
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Further, when the effective torque has |owered to not

nore than a specified safety value, the rotationa

speed is restored again to the original rotational

speed, thus making it possible to high-efficiency
production to be 20 carried out®®ithout incurring

failures of the rotating-cam drive unit 14 and

wi t hout unnecessarily halting the machine.

Furt hernore, by making a decision as to the upper .

| anideoisiem dff e@opEdgyfueVihit A8 POty By crease
the detection error elimnating neans, 35_as a_non . .
detewei arf efher rdta i deediredrpEssiBHe t dlel iThiar Baking 1t
any detection error and make 54 a decision_in

apoesdbhee wifdrt hexaamiarat uke | nkwake thGrvelbedpRCY of
rotating-camdrive unit 14, thus making it Eossible, .

f optexanpké-speedoveeceherpEdflerQr ofthe rotating-cam drive
rotati onal -speed decel eration for the rotating-.cam

donié 5 4unimetd aitedediadita sy e etatte | 4% WP JF 1R unit-
drive unit. It is noted here that the significance of
appl yi ng t hil& eritodimehedt oheke r &Pati ngheamThdisd icance  of
unit 14 is as follows. Under the condition that, on

t bppligdng Zhis tdmbetl TTent etbetied Of asdndefem idrdve unit 14
mounting position where 10 one conponent has been

i nserdsedanbwount Bddand theneendigdmpodat mstnt gy Poard 21,
position is so large that a | arge nove anount of the

baared Ak tandehdotwednala eciP5r ¢t hie \BeUR RINGrPYF hpton where
the X-Y table 25 until the next conponent nounting

pasid | onmponestt hde pesin i bheartfnderatheRERtEhand & next

section 15 20, it is necessary to teﬁEorariI. halt the
drdorngpfertthenounting position is so large that a large move

amount of the board 21 by the X-Y table 25 is involved in
driving the X-Y table 25 unfil thg next component moupting
positioh comes to be positioned under the mounting section
20, it is necessary to temporarily halt the drive of the
rotating-cam drive unit 14 until the mové of the X-Y table
25 is halted. When the ariﬁe is resumed several seconds
after the half, there does not act so much load on the
rotating-cam drive unit 14. However, wheh the drive is
resumed 1 to 2 seconds after, théré acts a large load on
the rotating-cam drive unit 14 such that a load causing the
effective torque to go over 105% is liable to be applied.
Such a state, if continued more thén the permissible number
of successive overload operations, e.g. about 30 times,

would cause the rotating-cam drive unit 14 to incur
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rotating-camdrive unit 14 until the nove of the X-Y
table 25 is halted. When the drive is resuned severa
seconds after the halt, there does not act so nuch

| oad on the rotating-camdrive unit 14. However, when
the drive is-20 resunmed 1 to ZEggconds after, there
acts a large load on the rotating-camdrive unit 14
such that a |oad causing the effective torque to go
over 10S%is liable to be aﬁ$ ie a state,. i.f

. lied.. ch ,
cEAbFhigE2RbPe NN IHRETRT %Siﬁﬁéuﬁgﬁﬁgrjjbfa failure such
successi ve overl oad operations, .e.qg. ut 3Q ti.nes, .
28sweuldlEafse rirevRst & F§Sc l&Fi&éa%%% ?é%%?%q G drive

55 consi derabl e heat generation, resulting ip a
faniorelduch alPa Eéletll&mﬂmg\%\y %]?e‘f?fé@drEQéSOf ¢fgn  the

rotating-camdrive wunit 14. To prelimnaril revent
t ApsnighéRlenaupee i o4i bPeCABRB Ve oo iaad feerations has

over |l oad operations has 5 been reacheg, furthfr d tion
cbaeprnueteavirfoad BPEFAEFon CAREERWERds P¥erioa operation

prohi bited, and the operation node is_ forcedly . 4 is
swiftelrards a ils gRroRi k2@t e 6B@raFP8n.q§fr%%ﬁ9ﬁ; moce

so, such failures are prevented while a conglete hqli B
oforkeddyer avibahed preveént ed986 1REE t PP heced 1o Y
m ni mum 10 production efficiency is naiq% | ned. It ist halt
nepeadt ey theMriaddmrasaif iRETeRRE Wit hFt2dCPgP-ete ha

t he above enbodinents, and may further be enbodied in . . um
obletheacbera by 1 FHT iRt eSO df thbuyht t RECHF BREH MR

i nvention has 15 been descri bed above about those
dpn@gugﬁﬁgp;gjfipgquy gngalntalned. '

It is noted that the present invention is not

- limited to the above embodiments, and may further be
embodied in other various ways.

For instance, although the present invention has
Ibeen described above about those drive units 10, 14, 23, 24,
yet the present invention may be applied to at least one

drive unit, for example, the rotating-cam drive unit 14 at
the least.

Also, the present invention may be applied not
only to sﬁch a mounting apparatus shown in Fig. 1 but also
to such mounting apparatuses of other types as shown in
Figs. 15 and 16.

For instance, Fig. 15 is a perspective view of

the X-Y orthogonal type mounting apparatus according to the

fourth embodiment of the present invention. This X-Y
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yet the present invention may be applied to at | east

one drive unit, for exanple, the rotating-camdrive

unit 14 at the least. - Also, the present invention

may be applied not .20 only to such a nmounting

apparatus shown in Fig. 1 but a%o to such nounting

appar atuses of other types as shown in Figs. 15 and

16. For instance, Fig. 15 is a perspective view of

the X-Y orthogonal type nounting apparatus according d
t OTtheIoPB1f olivPl eMEYEItI®R GPRAE Pres SHRTNER ot  PO3F

This X-Y 56 orthogonal type nounting apparatus, .
cbpriiogs SegtioRr &2 hSIFIPRF s @l éh BRg npdsdd diom hotding
pair of rails for holding. a board 21; an X-ag?% d of
diar detansh 2dri van vht2XD230EBARBSRE BF1VE NARHE & Shdidrresed o!
for driving a pair of X-axis direction 5 screM/shaftg. .
224 PID SYndMTiEHTUsPEt A4IGHRD PaPRllel 0§ Xmdid Sy direction
Y-axis drive nenber 225 along an X axis; a Y-axis

discae ophaftve 284 t1pba isypichRoRod$ Fytation to parallelly

self-propelled notor or the like for a Y-axis | .
dimoatst i onYsakew sirdfte 2oembey x3d5t ¢ LORE VAlaxK s adifie @ Y-aX1s
menber 225; and a nounting 10 section 220 inpl enment ed
bydizresifcitdrondnéye| ewtdl d2eh timplenenged dpyect | dplf-propelled
drive unit 221, wherein a conponent 3A fed froma
conpmenor f tbe dddeet ferop t¥m@risr gheefribkeni SCreyciRhptt 222
and held by the nounting section 220 and nounted onto _

t Meltrohr ¢21then YhexXsY @riviegomeibeypeduntingg @5 mounting

appar atus as shown above, the present invention nay be
section 220 implemented by a suction nozzle held on the Y-

;%is direction drive unit 221, wherein a component 3A fed
from a 'component feed cassette or tray or the 1like is
sucked and held by the mounting séction.220 and mounted
onto £he board.21. In the X-Y orthogonal type mounting
apparafﬁs as shown above, the present invention may be
applied to any one of the X-axis direction drive unit 223,
the X—axis direction drive unit 221, and an up-down drive
device such .as an up-down drivé :mdtor and the 1like for
moving up and down the nozzle of the mounting section 220.
Fig. 16 is a perspective view of the rotary type
mounting apparatus according to the fifth embodiment of the
present invention. This rotary type mouﬁting apparatus
comprises: an X-Y table 231 having an X—direcfion drive

unit 231x and a Y-direction drive unit 231y; a multiplicity

of component suction nozzles 233 constituting a mounting
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20 applied to any one of the X-axis direction drive
unit 223, the Y-axis direction drive unit 221, and an
up-down drive device such as an up-down drive notor
and the like for noving up and down the nozzle of the
mounting section 220. Fig. 16 i% a perspective view of
the rotary type nounting apparatus according to the
fifth enbodi mrent of the present invention. This

rotary type nounting apparatus conprises: an X-Y. K _. |
ek gt pavPhataRIxmarpest LR @R Wo1ichnitheo gl tid lgity of
Y-direction drive unit 231y; a nultiplicity 25 of
coappoeaRtsuct iSoIFticdy| es 283zéBAsti t ®ihg a AbAnti ngrranged
57 section; a rotating nmenber 232 on which the )
noitephfereptonl lyonponentrofiptinsiriigoates 933vgre unit 235
arranged circunferentially; a rotating-nenber drive
ubinpl@8&ntidpl evemn edhdiiom 95t other thke| jf@r f gntermittently
intermttently 5 driving the rotating nmenber 232 into
roraving; bhe aretahiher mewhani sA$234imp rotation; and a
transferring a rotational force of the .

r bransfgrnaeisdrndsiny @ 3hi fop3brapstheringaki detateifierl force
232 and noreover noving up and down the conponent )
saft i tine nozxyt @singInenbebnpdey® MUt | KFSposPt i BRg, rotating
10 wherein the respective conponent suction nozzles

288mbee /TSI aRANBGrEOVAT |ReBingolporiart doWRi e component
positions and conmponent nounting positions for the

beacti2h byozzdes ntZ¥Hi t bnt cooPeNEdH oM ingt atpegltions,
menber 232, where conponent suction and conponent
nmebereny dilee peebpemtdvel ncomponent suction nozzles 233 are

positioned to at least component sucking positions and
component -mounting_ positions for the -board 21 Dby the
intermittenf rotation of the 'rotating' member 232, where
component sucfion and-component mounting are performed. In
such a rota£y type mounting apparatus, the present
invention may be applied to any one of the X-direction
drive unit 231x, the Y—direcfion drive unit 231y, and the
rotating-member drive unit 235.

Furthermore, combining any arbitrary embodiments
together appropriate;y from among the foregoing various
embodiments allows their respective effects to be produced.

| According to the present invention, the ﬁmuhting
apparatus comprising: an effective torque detecting section
for detecting an efiective torque required by at least one

drive unit among the plurality of drive wunits at an
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15 such a rotary type nounting apparatus, the present

i nvention may be applied to any one of the X-direction

drive unit 231x, the Y-direction drive unit 231y, and

the rotating-nmenber drive unit 235. Furthernore,

conbi ning any arbitrary embodi méhts 20 toget her
appropriately fromanong the foregoing various

enbodi nents allows their respective effects to be.

produced. According to the present_invention,_the. :
nBGAEFRGVEaAPPEARE us FEGRFTLE NG CHM ®F f 21 vsfFSFg&é’ e torque
detecting section for detecting an effective %OE Ue J.trected
r égai fdBI by e&it odasto on@e o5HR v NG E farfing P he t1¢ @€
plurality of drive units at an .58 effective-torque
defectaiecyeaguan haff eeXFoededr gles HBPRI g ddct VBRUS, ©F

for deciding whether or not the detected effectiv

t shgtibeliaoTenededde i ELepplye | FAFEUGaPaS, PsED ifstifRed from

or not the effective torque has been restored from5

t hbeexoewss st atateo §Q sisaf adf ety u¥aliedeteclpdfction error

error elimnating neans for deciding whether or_not .

t ké infihettinge meppsq lf@rdéﬁeéétdédlgoy’hteﬁg"e@f I tie T gekfective

detecting section is a detection error, before a,

déoirsiuen drtthctind the teef efifaet 1% qhergeei fisfgcting section

section, to assign the effective 10 torque, ,which has

béen deciddsdcason neAra&y ecPPERTEr r Br, AEEISARNob]E by the

for the ‘decision by the effective torque deciding - .

s edifienrt i van - ar Snt ¢t 1@ HRY | §ﬁCFéPnpertPorarﬁsrfggrbo‘igllﬂ‘? offfective

of each of the el ectronic conponent feeding unjt, the

bdamdiuchoMdiing $ea ingen GRCIARMIIhg SR | dRtegheon error, to

plurality of i , s
an object for the decision by the effective torque deciding

section; and a control se;tion for performing'control of
each of the electfonic component feeding unit, the board
holding section, tﬁé'-mountiﬁg section, the plurality of
drive units, the efféctive torque detecting section, the
'effecEive torque deciding section, and the detection error
eliminating means, _wherein the control section performs
control operatibn so that if the detected effective torque
has been decided-by the detection error eliminating means
as a non detection error and moreover decided by the
effective torque deciding section as having exceeded the
upper-limit value, then an original rotational speed of thé
drive unit from which the effective torque has Dbeen
detected is decelerated to a specified deceleration speed

of the relevant drive unit, and if the effective torque of



15 drive units, the effective torque detecting

section, the effective torque deciding section, and

the detection error elimnating nmeans, wherein the

control section perfornms control operation so that if

the detected effective torque Hhas been deci ded by the
detection error elimnating neans 20 as a non

detection error and noreover decided by the effective
torque. deciding section as having exceeded %he ,
upper dnime Wt tiedeFReRedn byr ithihaf L Fotat YonkPrgpgedetecting
of the drive unit fromwhich the ef fective t%r ue has
beertiget B@fed TR AR e d e b° atRpRciFFedatety value, the
decel eration speed 25 of the relevant drive,unit an% ,

i iriHe apfilet Lve o7 ERECHS 290 itHeteyr ithe upFigtREdbctefational
by the effective torque detecting section has | owere

t BPA6E - nor A% hah inesWdf edf vaNdE, thE RBEFOReENROFEIPle to
restored again- to the original rotational, speed.. As
aspEBRYES Soft efibes 2 tiiir ep ddsies seds b Ith e dm v ppridsdhat would
tenperature increases of the drive unit that would
00EGHId I otehéhgect er ke TaR @7 Phe T afPbRbICRpegPeed of
of the drive unit to the specified decel eration speed

whbe g veetinddt itee ther gireciihiach dacedl 1GH iRkt eRgsh When the
error, has exceeded the upper-limt value. Thus,

f aiflfecssvef tRsdueo dvhishuni$ duetod t ERpEFELGRe ©TTOr, has
i ncreases can be prevented, allow ng the operation to
gexeeemiechotibehalRpery t Hel actilve .  FuFwer, MHemnsse of the.
ef fective torque has |lowered to not nore than a .

spadive ém’%tafgtl? 8l tennera Fuiat ibeEPagpeedans be prevented,
restored again to the original rotational speed, thus

allowing the operation to go on without halting the machine.
Further, when the effective torque has lowered to not more
thaa a specified safety' value, the rotational speed is
restored again to the ofiginal fotational speed, thus
making it possible to hiéh—efficiency production to be
carried outlwithout incurring failures of the drive unit
and without unnecessarily halting the machine. Furthermore,
by making a decision as to the upper limit of an effective
torque after the processing by the detection error
eliminating means, it becomes possibie to eliminate any
detection error and make a decision in accordance with the
temperature increase curve of the drive unit, thus making
it possible, for _example, to lower the frequency of
rotational-speed deceleration for the drive unit

immediately after the start-up of the drive unit.
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15 making it possible to high-efficiency production to
be carried out without incurring failures of the drive
unit and wi thout unnecessarily halting the machine.
Furthernore, Dby making a decisjon as to the upper
limt of an effective torque é#{er t he processing by
the detection error 20 elimnating nmeans, it becones
possible to elimnate any detection error and nmake a

decision in accaordance with the, t erature_ in a
curve of thePar i egHien t %épﬁﬁﬁ?ﬁggnitﬁﬁ%sﬁ?%ﬁés %%PECt of
exanple, to | ower the freguenc .of _.rotationa

JEBe| ETESHT DAVERELAR| V€ (i OuﬁglP%nﬁﬁ%aEﬁ%ﬁgfggfined in

the start-up of the drive unit, 60 The inventian

deber £beati ASPRELsctBRICASHEACTOPT }ﬁﬁ,éﬂﬁﬁa onic components
invention is a nounting apparatus defineg i t he

fipst anspeteCtipREE n"CeBEANEBR Lt NR2EFREt ¢ ﬁ?a WiLes.
conponents is an el ectronic conponent having | ead _ 1t
wWnpBBLing @PPFAIHS n§oEpPRARIELS of e b ﬁFit%Sntlﬁe components
el ectroni c conponents equipped with |eads,..it becomes
p@ﬁgﬁﬁpédtow§ggpré§§dSVenﬁé+aFﬁ?@WQﬁnwﬁﬁﬁﬁiqﬁetPEP SUPpress
drive unit that would occur due to the exce f the.
etEBPEIrRE VLS GiRETRATES het §H€%i@?éaeuﬁﬁgéilﬁﬁ?? wolild occur
val ue. Thus, failures of the drive 10 unit due to the
t diwger &our &hiencregsss c AT b e SHE VGl | bW AYS L naVer |
operation to go on wthout halting the cTine. gge drive
| SPestifdeddaene ekl HE { Malifir d HRpect LBFIERESpRdseht® 9F
invention is a nounting apparatus as defined inb t he ted
fiungtt ordusecobel aSpeeeraihEPei ANCKEAESSct (Gt ¢ P Prevented

In a

allowing the operation to go on without halting the ﬁachine.

The invention described .in the third aspect of
the present invention is a mounting apparatus as defined in
the first or second aspect, lwherein .the electronic
component feeding unit comprises:-;n electronic component
feed section fofl storing therein a multiplicity of
electronic components and feeding.thé electronic components
independently of one another; a plurality of _cdnveyor
members for taking out the fed electronic components and
then conveying the electronic components to the mounting
section; and a conveying section for moving the plurality
of conveying members as the conveying members are arranged
in a stringed annular shape. By these plurality of
conveying members and the - conveying section, in the

mounting apparatus in which the components are conveyed, it
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15 conponent feeding unit conprises: an electronic
conponent feed section for storing therein a
multiplicity of electronic conponents and.feeding the
el ectroni ¢ conponents independently of one another; a
plurality of .conveyor nenber<¥or taking out. the fed
el ectroni c conponents and 20 then conveying the

el ectroni c conmponents to the nounting section; and a

conveyi ng section for noving the pluralit of '
cBRFEPRAg DRSTIdE ako t ﬁép%ﬁ@éyit@gﬂaﬁrﬁﬁ&% aflcreases of the
arranged in a stringed annul ar shape. By ghese £ th

pPEAEE tYnbE  WoHveyiond heRBEHRE afdet He - EoRve§TRGSS © ©

section, in the 25 nmounting apparatus,in which the .
cEEB6REATE abBrEBAVEGEAT | tRG wqése%oslmﬁ%’%%ﬂlt value.
a&gpress tenperature increases of the drjve unit that

ba s oc @i Lygest o ofhe thece s igie t MBI tef 108& i V@ t Sifterature

over the specified upper-limt value. Thus, failures

_ofincheageisveainbe dreved teshperlditia s e rpgdddicah to go on

be prevented, allow ng the operation to go on without
halitihegtt belidol fee TRehimgenti on described in the
fourth aspect of the present invention is a_nounting £
appar at us a§hgefimeeni¥ont Hesanjbere ot e fPREth @ypect o
third aspects, wherein the 10 upper-limt val ue of éh ned i
efthec Hings endr qi ant: e IeF fe QW 1R B raRRA IR iy @etined 1in
section is set to 105% of.a rated torque of .the in th
dithee amvt OmBy ©fe thpefiFphi ttaethigd1 (HRIFLInewWnerein the
rated torque, it beconmes possible to suppress ,
t eipperratling £ ivrkeises Bhet Ré f@Etdaeutor ®igen i e tHeTective
| oad varied nore '
torque deciding section is set to 105% of a rated torque of
.the drive unit. By the upper limit set to 105% of the
rated torque, it becomes possible to suppress temperature
increases of the drive unit even with the load varied more
or less.

The invention described in the fifth aspect of
the present invention is a mounting apparatds‘as defined in
any one of the first to fourth aspects, wherein in the
effective torque deciding section, the safety value of the
effective torque that allows the drivé unit to be restored
to the original rotational speed is set to 95% of the rated
torque of the drive unit. By the safety value set to 95%
"of the rated torque of thé drive unit, it becomes possible

to suppress the deceleration of the rotational speed of the

drive unit to a minimum.
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15 or less. The invention described in the fifth
aspect of the present-invention is a nounting
apparatus as defined in any one of the first to
fourth aspects, wherein in the effective torque
deci di ng section, the safety vdldie of the 20 effective
torque that allows the drive unit to be restored to
the original rotational speed is set to 95% of the
rated torque of the drive unit. By the safety val ue
set to 95% IBE tipwendiian t degGE1Beat He dEhge iR fepect of
beconmes possible to suppress the deceleration of the ,
rerat PeRaENEpéeYeBE iPRe 1525 BPURE LG APPETE thishidfudefined 1in
62 The invention described in the sixth aspect of the
pRREen®nenveft i 6hei sTATfbuntPng faAfpdr afgoess sdef ieFein the
in any one of the first to fifth aspects, wherein the .
d‘é@%@?géﬁnpé’ﬁiré@dofoft Hehef ¢ EERFTEVROFQUE e CE&EGIgRY section
section 5 for detection of the effective torque _
remi rddteataono specithieed effiectiivice dondve driemiikfd 1n a
is set to not- nore than 1 sec. By the detection
pepeedfised Uaifotties eofhdhel dekte  upitpdomat to not more
possible to detect the effective torque also when an
abrapt 1| 686 - chBgéhkasdesesiioad PeHEd medntiomot more than 1
described in the seventh aspect of the present o '
i Beent i dif i BeeomesnPiosE 1ddsar B usieds cdeftedeffecidye torque
one of the first to sixth aspects, wherein the contro
setsponhpar hor abrupht Aolads ghamate ifag meamEdy ve
t or que

q The invention described in the seventh aspect of

the present invention is a mounting apparatus as defined in
any one of the first to sixth aspects, wherein the control
section performs control so that if the effeétive torque
does not become lower than the specified upper—iimit valﬁe
even 1if the rotational speed of the drive” unit is
decelerated, the drive unit 1is ﬁalted. Thus, 1t becomes
possible to suppress damage of the machine to a minimum
even when the drive unit has incurred a mechanically
unrotatable state. -

The invention.described in the eighth aépect of
the present invention is a mounting apparatus as defined in
any-one of the first to seventh aspects, whgrein the drive
unit comprises a servomotor and a drive control device for
controlling drive of the servomotor. By the drive unit

comprising the servomotor and the drive control device, it
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does not becone | ower than the specified upper-limt
value 15 even if the rotational speed of the drive

unit is 20 decelerated, the drive unit is halted.
Thus, it becones possible to Zﬁppress damage of the

machine, to a mninum even wh the drive unit has

incurred a nmechanically unrotatable state. The

i nvention described in the eighth aspect of the

present invention is a nounting apparatus efined . .
|Hec%ﬁ§s neCdFibhe fFPsthBfgégenBﬁngﬁg@@g w%éﬁ ipreclsion
the drive _unit conprlses a servonotor and a drive
cBﬂ?%BFoﬂé%lﬁ%nFBP ~control ling drive of the
servonotor. By 'the drive unit 25 conprising the
servonotor ARE tHYRGIAR cOREFBILAGYITE, The 8 NfdcoAgRect of
possi bl e to perform hi gh-speed, high-precision.
pB@?tPéﬁéPnthPVépth’ﬁelﬁn@eﬁ?il@ﬁl@és@ﬂp@é@tluﬁ @ge defined in
ninth aspect of the present invention is a nountln% .
apPHr apfsCas thef ifded b Fo 5Savsbhe2 6PEFRE- fWF§Feﬂ6 he drive
sevent h aspects, wherein the drive unit conprises
nBRéE COMFOIIRT By BOLPAvVEAET Adrieh Pdr i e c,l@merr&er and a
device for controlling drive of the notor.
dRFfBe R tEeipri’Y Hec t Kot riRr el tbndr @mlér@ rﬁﬁ the motor.
and the drive control device, it becones possible taq.
1§Ypébﬁordmla@s.Ltmomacwwwwgmmﬁ dnmsmhternFoatd o Llsg motor
cost. The invention described in the tenth aspect. of
tﬁ@dpr‘é%@ntdxh%nt%tx%la FOUHEEng BppareEAReas Possible  to

defined in
perform positional control with Smellc1ty and. low cost

The invention described in the tenth aspect of
the present invention is a mounting apparatus as defined: in
any one of the first to seventh aspects, wherein theldrive
unit comprises the stepping motor and the drive congfol
device for controlling drive of the stepping motor. By fhe
drive unit comprising a stepping motor éﬁd a drive control
devicé; it becomes possible to perform positional control
with low cost and simplicity.

The invention described in the eleventh aspect of
the present invention is a mounting apparatus as defined in
the tenth aspect, wherein a time constant of the detection
error eliminating means is set to 100 sec. By the.setting
to 100 sec., it becomes possible to detect the effective
torque approximate to the actual temperature increase curve

of the drive unit.
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any one of the first to seventh aspects, wherein the

drive unit conprises the stepping notor and the drive
control 15 device for controlling drive of the

stepping notor. By the drive unit conprising a

stepping notor and a drive contd®l device, it becones
possible to perform positional control wth | ow cost

and sinplicity. The invention described in the

el eventh aspect of 20 the present invention is _a

nount i ng ap%ﬁ?aﬂ%e%1@& idesFEibed hin t Bhe htyepbeh aspect of
wherein a tinme constant of the detection error , ,
et @i RAEFAREneANSNLSCBefl St 8 TOUNSdRY BPPRREtyst fisngefined in
to 100 sec., it becomes possible to detect the

eAREct PRE tf quEb@ppLéxiskat £ o eHRVeRtal @aspects,  further
tenperature increase curve 25 of the drive unit. 64
TEROUPRYEARF o esBP bed Gt ithe PeMhifhashesttofvaliyfe of the

present invention is a nounting apgaratus as defi ned

| GeCah9raféonf eed | Far theel et onapesbseds ik hehe drive
conprising an input_ section by which a set value of

thels deretBeatdesne kyerdl dnr opigeratdoat | eal bepebapfted from

the drive wunit in the deceleration operation can be
i epberedlf pnthexmernslingf apparaswst.i nFraspartdieuset value of
Thus, the set value of the deceleration speed can be o
ebBe| geckadnged imhersndesl |@an ¢ seehbhjeghangeghwhen the load
i nvention described in the thirteenth aspect of the
ptesehenpadention is a nounting apparatus as def i ned

in the twelfth aspect, wherein the input section is an
The invention described. in the thirteenth aspect

of the present invention is a mounting apparatus as defined
in thé twelfth aspect, wherein the input section is an
operation panel. Thus, it becomes possible to defefmine
the rotational speed while the ﬁachine is being adjusted.

The invention described in the fourteenth aspect
of the present invention is a mounting apparatug as defined
in the twelfth aspect, wherein the input section is a
floppy disk drive. When a multiplicity of similar mounting
apparatuses are used, it Dbecomes possible to set the
rotational speed without errors even if the opefator has no
knowledge as to the rotational-speed setting.

The invention described in the fifteenth aspect
of the present invention is a mounting apparatﬁs as defined

in the twelfth aspect, wherein the input section is an

interface which allows data to be inputted from a higher-
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operation panel. Thus, it becones possible to

determne the rotational speed while the machine is

bei ng“adj usted. 15 The invention described in the

fourteenth aspect of the present_invention is a

nmounti ng apparatus as defined i%Pthe twel fth aspect,

wherein the input section is a floppy disk drive.

When a multiplicity of simlar nounting apparatuses

are used, it becones possjble to set the 20 rotational .
sPEEREWFORBUE S r orldirent |  PEREMBFePRESHPRES G collectively
know edge as to the rotational-speed setting. The .

i ROBAERoNT BB3EL PBRYFReBHe FREt cEAtHCAsPREt CRE tWeggher-order
present invention is a nounting apparatus as defined

| AOTRELERel ft h aspect, wherein the input section is an

25 interface which allows data to be inputted froma .

hi gher or defREoRPUREL NITRES 2 Hat Use dSiTes iRk} £ie Sixteenth
col | ecti vel manage rotational -speed set val ues by . ,
tﬁ@dhiﬁﬁ%?né?%%Fh TR’ . ohe WHRUNPIR§eRpalalgation is a
described in the sixteenth_ 5 and seventeenth aspects .
oFCHREIpFesdM2iahEnt 29ndrd 1aekbuth | ABYa e Rtisthe first to
defined in any one of the first to fifteenth aspects, '
WheEERPRNLR & PaskhevRerpdnefiffecti F@sq o‘t’]a%’éedét%@ct%@fec‘:lve
by the effective torque detecting section is decided .
b%OFﬁBEefdfGé@tqt\ﬁéi thyY qiBed @l i Hyl s ctpBAuas deF ashiingg section
exceeded the upper-limt value, or as being not nore

t han deeldgpery | fhe vaftectine dereets odlesridgmg section as
elimnating mneans decides that the effective torque
depEcRgdeByeeRed EhrePPed tldidie Vet iy 3T REHRYBOL more

a non detection error , o _
than the upper-limit value, the detection error eliminating

means decides that the effective torque detected by the
effective torque detecting section is a non détection error
only when the same decisioﬁ, result has succeeded to a
specified number of times, and"the detection error
eliminating means decides that the effective térque
‘detected by the effective torque detecting- section is a
detection error, when the same decision result dées not
succeed to the specified number of times. In this case, it
becomes possible to eliminate detection errors - with
reliability, allowing required operations to be carried out
as truly required.

Although the present invention has been fully

described in connection with the preferred embodiments

thereof with reference to the acqompanying drawings, it is



only when the sane decision result has succeeded to a

15 specified nunber of tines, and the detection error

el i m nating neans decides that the effective torque
detected by the effective torque detecting section is

a detection error, when the s&fe decision result does

not succeed to the specified nunber of times. - In this

case, it 20 becones possible to elimnate detection

errors wwth reljability, allow ng required oper.ations

t B b aPrited oE]Patasvac%tﬂ‘i/s r E4GPPES. AREn ]{lri@tlons are
present invention has heen fully _described jn

cBRRREEPBN Uh tFReRR Srdfdrred enbBai etits S5 dheTRopges and
with reference to the acconpanying drawings,_ it is 66 .
tBOBEL hEREHOPAP FPartDURE cHARGES tard ﬁoSdiJf-fe%Ja‘f<5%%swa§Bln the
apparent to those skilled in the art. Such changes and
HBAPPF CAEi de et o be L HHABEAPB0@ a9 A1 afiedl WEBR| APPended
the scope_ of the present invention as defined by the
appehdedunsegrathgsYuAreastt RERTrEEHE8Ft t herefrom 61

CLAIMS 1. A nounting apparatus conprising: an

el ectroni c conmponent feeding unit (1, 4, 5 for

feeding a plurality of electronic conponents (3); 5 a

board hol di ng section (25) serving for holding a

circuit board (21), onto which the electronic

conmponents are to be nounted, and bei ng capabl e of

noving the circuit
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board in orthogonal two directions along a nounting

surface; 10 a nounting section (20) for nounting the

el ectroni c conmponent’s fed fromthe el ectronic

conmponent feeding unit onto the circuit board held by

the board holding section; a ﬁfbrality of drive units

(10, 14, 23, 24) for 15 driving the electronic

conponent feeding unit, the board holding section,

and the nounting section, respectively; an effective

torque detecting section (ZT?EQ%MS for detecting an
effective torque required by at |east, one drive unit.

ahong t he pPuRARREINSfapPRYRCEHI FUREL 2T 20
effective-torque detection cycle; an effective torque :
deci di ng seéli cHectgordy eeproneet difggdifst heribr Hot 4, S)
the detected effective torque has exceeded its

ubpEr feeRiRY val REIr Bk iRl hea l et aritlq omRITaRds V&) /

torque has been restored fromthe excess state to 25 ,
its safety vab@ardedodddeetgTn &Y r #° k| FRFHAREngor holding
means (35) for deciding whether or not the effective

t or ghscyéteboad by(2he ettecrhieht shguelgsitadmiify components
section is a detection error, before a decision nmade .
b§reh&oebieedoupdecor el deelely ngaBabéet pénmovd ngs filygh circult
the effective torque, which has been decided as a non .
deeacdi odner rgithagered objeet divecthensdedilohgn By mounting

the effective torque deciding section; and
surface; .

a mounting section = (20) for mounting the
electronic components fed from the electroﬁic' component
feeding unit onto the circuit board held by the board
holding section;

a plurality of drive units (10, 14, 23, 24) for

. driving the electronic component feeding unit, the board

holding section, and the mounting section, reépectively;

an effective torque detecting section (27, 36)
for detecting an effective torque required by at least one
drive unit aﬁong the plurality of drive wunits at an
effective-torque detection cycle;

an effective torque deciding section (28, 37) for
deciding whether or not the detected effective torque' has
exceeded its upper-limit wvalue, or whether or not the
effective torque has been resfored from the excess state to

its safety wvalue:
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a control section (2) for performng control of each

of the electronic conponent feeding unit, the board

10 hol di ng section, the nounting section, the

plurality of drive units, the effective torque

detecting section, the ef f ect % torque deci di ng

section, and the detection error elimnating neans,

wherein the control section perfornms control 15

operation so that if the detected effectjve torque has -
been deci ded B5-eRel Rt RETUN eerlrﬂdvlréﬁ%%atrﬁler%‘%ea@é) for
as a non detection error and noreover decided by' the
efPEtEing WhGHEE dRki BPhg et BOASES FGYITRF Bk edBkgCcted by
the upper-limt value, then an original rotatjonal .
sEQ@degfeF'ﬁéVErF%qHﬁi gepoctiBth ﬁﬁicgl%otnhésefaf getegd lon error,
torque has been detected is decelerated to a o
s]B@gPF?edi deeefeiani strdspebld dihe heffegtdvantteFaye deciding
unit, and if the effective torque of the drive unit
deeekienr byra heseigBctiffe PEEGGEIHE: cEPFHEE, sédrlihh has been
has | owered to not nore than its safety value, the 25
dREGEABAI B sar &itbr 86tagELANt RAFRY or itGi nal obJect for the
rotati onal 69 speed. 2. The nounting apparatus ,

adeetding Py thai affechhBretAralieh dsCidiade sesitiom c and -
conponents (3) is an electronic conmponent (3) having

a lead wirea(epntmod. sertirunt2hg Eppaparferatedr gopgrol of

to Jaim1, wherein the electronic conponent feeding
URRER( Pf 4th&) electronic component feeding unit, the board

holding section, the mounting section, the plurality of
drive units, the effective torque detecting section, ‘the
effecti&e torque deciding section) and the detection error
elimiﬁating means,

wherein fhe control section performs control
operation so that if fhe detected effective torque has been
decided by the detection error eliminating means as a non
detection error and moreover decided by' the effective
torque deciding section as having exceeded the upper-limit
value, then an original rotational speed of the drive unit
from which the effective torque has been detected 1is
decelerated to a specified ~deceleration speed of the
relevanf drive unit, and if the effective torque of the
drive unit .detected by the effective torque detecting
section has lowered_to not more than its safety wvalue, the

drive unit 1is restored again to the original rotational
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conprises: an el ectronic conponent feed. section (1)
for storing therein a multiplicity of electronic
conponents and feeding the el ectronic conponents

i ndependently of one 10 anotheré a plurality of
conveyor menbers (5) for taking dut  the fed

el ectroni c conponents and conveying the el ectronic
conmponents to the nounting section; and a conveyi ng
sectiagn (4) for noving the plurality of conveying
nERBSQS as the conveying menbers are arranged in a

stringed anpul ar_shape. 15 4. The nounting,apparatus .
28cor ding 1 078 PRI G PEPATERBC Upperor fANE vaP uStaim 1,
of . the.,effective torque in. the effective torque .
dBBPAPRY s&&fTon 9fs g‘te t&lﬁ?*g%oé‘rlca PREF Toruel Y 15 an
thf drive . unit corre pogﬁi%%tto a ﬂ%%gissible unber

of 18GEEEBLIY EFPERESA (el etii% 3 oS nbusl y

: pgrforning an overl oad operation _that the  drive_ unit
|

it
-decel er att®®, BAEBTARGt eBPRAGEFHEN PhhREMARE yto Claim 1,

accel erated. 5. .The noyntin aggaratu -aqcording to 1 5
c'affean ¢ eiSt &G RS Sof FRBPPUE Eo i gpag (o 40 S)
section, the 25 safety value of the effective taorque 1) £
t RAEPILFERS t AR FlisAd TR ini FOPBOREFesto?d SSFiipe (1) . for
original rotational speed.is set to 95%of the rated
t BFRGE DG EDfE S e MUitLP 16-CHFie Hoths Tig AbifareqiRenents and
according to-any_one of L, Clains 1 to 4, wherein th
JEEEELTEN SBFi oBLEFLFABLCS GPFBERPYES: olRUEPHRNBEFIKg O one
section for detection of the effective tor required, .
RRQTESECI Fi 8 HHAY o AF GRRHRYOT members (5) fof taking out
the fed electronic components and conveying the electronic
compbnents to the mounting section; and a conveying section
(4) for moving the plurality of conveying members as the
conveying members are arranded in a stringed annular shape.
4, The mounting apparatus according to Claim 1,
wherein the upper-limit wvalue of the effective torque in
the effective torque deciding section is set to 105% of a
rated torque of the drive unit corresponding to a
permissible number of  successive overload operations in
continuously performing an overload operation that the

drive unit is decelerated, once halted and then immediately

accelerated.
5. The mounting apparatus according to Claim 4,
wherein in the effective torque deciding section, the

safety value of the effective torque that allows the drive
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drive unit is set to not nore than 1 sec. 7. The

mounti ng apparatus according to Claim6, wherein the

control section perfornms control so that ifT the 10

ef fective torque does not becone | ower than the

speci fied upper-limt value evef’if the rotationa

speed of the drive wunit is decelerated, the drive

unit is halted. 8. The nounting apparatus according to

Caim7, .wherein the drive unit conprises a ,

s&P&Bn%PoPeaﬁﬁsé}o&Fugvgo S SStrdrddnt@F¥gral speed is set

contrgLIi?g grive of the servanmptor. 9. The nounti ng
PatuStatesr dthg §oaBienmCr, thgn&reie tHe tdri ve

ugit conprises a notor controlled by an inpverter and

a [

drive contP6l RRWARCEY 0PPREAETYS! | FECRFFvRd &P tHey one of

mptor.. 20_10. The nounting apparatus according to -
cFari?, lwhEPei A/t h&PEEE udite cHRTadeL™m REpificg of the
notor and a  drive control device for controlling .
dRFVECEE VENE- S EPpi (G EaRItIGY 22CtFRB nbeht idfgection of the
apparatus according to Claim?7, 25 wherein a tine,
cBASESREVEF HOFEIUfet BRIV DR @r LBr el SRAGEE 19§ Yalheddge of the
is set to 10Q sec. 12. The nounti ng apparatus

at€dvai RBitolel siem o nol Meae EodY ilsisREan i nput

section (42% by which a set value of the deceleration
speed for tRBeroRainsAar sperarsfus tpecarfyagunte i@laim 6,
t he decel eration operation can be inputted from _
eXPerRar &het RentEedt iSkGtdpararforms control so that if the

effective torque does not become lower than the specified
upper-limit value even if the rotational speed éf the drive

unit is dedelerated, the drive unit is halted.

8. The mounting apparatus according to Claim 7,

wherein the drive unit comprises a sérvomotor and a drive
control device for controlling drive bf the servomotor.

9. The mounting apparatus according to Claim T,
wherein the drive unit comprises a motor controlled by an
inverter and a drive control device for controlling drive
of the motor.

10. The mounting apparatus according to Ciaim 7,

wherein the drive unit comprises a stepping motor and a

~drive control device for controlling drive of the stepping

motor.

11. The mounting apparatus according to Claim 7,

wherein a time constant of the detection error eliminating
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13. The nounting apparatus according to Claim 12,

wherein the input section is an operation panel. 14.

The nounting. apparatus according to aim12, 10

wherein the input section is a floppy disk drive. 15.

The nounti ng appar at us accordiﬁﬁLto Claim12, wherein

the input section is an interface which allows data

to be inputted froma higher-order conputer. 16. The
nmounti ng apparatus according to Claim1, 15 wherein

i PeBRE &Ff 86t V& tldqRedet ected by the effective

torque detecting section is decided by the effective ,

t 8Pque decildiengMe¥eLisy adPRAVARYSexdeedediRfie to Claim 7,
upper-limt value, then the detection error ,

efUFTREE nEPHRBRSIPS5 et iRE Ser&iophe(44 K ebyi viiich a set
torque detected by the effective torque 20 detecting

s&eiliven oifs thenslecpdiea@tiion enend fey tferralisd 1oaae speed of
deci sion result has succeeded to a specified nunber of

tithes, daddet heinddt edm orkhe r sleas lignataliamg apasrt {@5) can  be
decides that the effective torque detected by the

efihPEtitee fremy v thatneet iafg e moam i d et win

error, and neglects 25 the effective torque, when the
safe deci si Gfe eBaPRtdDEs FRPBRLYYCcEEPaIE Iheto Claim 12,
speci fied nunber of tines. .17. The nounting apparatus
abdergilng the dnguh Isesitig is eraerafiaheasidecti ve

torque detected by the effective torque detecting .
sédtion i s dés degubfinge eppecatve taneprdingediadi Rgaim 12,
section as being not nore than the upper-limt val ue,

t Waereia ddredniront aaariast iid matflappieabissk 3ive.

15, The mounting apparatus according to Claim 12,
wherein the input section is an interface which allows data

to be inputted from a higher-order computer.

- 16. The mounting apparatus according to Claim 1,

wherein if the effective torque detected by the effective
torque detecting section is decided by the effective torque
deciding section as having exceeded the upper-limit wvalue,
then the _detecfion error eliminating means (35) decides
that the effective torque detected by the effective torque
detecting éection is a non detection error only when the
éame decision result has succeeded to a speéified number of
times, and the detection érror eliminating means (35)
decides that the effeqtive torque:detected by the effective
torque detecting section is a detection error, and neglects

the effective torque, when the same decision result does
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deci des that the effective torque detected by the
effective torque detecting.section is a non detection
error only when the sane decision result has
succeeded to a specified 10 nunber of tinmes, and the
detection error elininating neand .(35) decides that
the effective torque detected by the effective torque
detecting section is a detection error, and neglects
the effective torque, when the sane decision result

does FHCCSEC & e tIRe Gifded indanbrintefr b¥mes nes. s

7. The méunting apparatus according to Claim 1 or 16,
wherein if the effective torque detected by the effective
torque detecting section is decided by the effectivé torque
deciding section as being not more than the upper-limit
value, then the detection error eliminating means (35)
decides that the effective torque detected by the effective
torque detecting section is a non detection error only when

the same decision result has succeeded to a specified

. humber of times, and the detection error eliminating means

(35) decides that the effective torque detected by the
effective torque detecting section is a detection error,
and neglects the effective torque, when the same decision

result does not succeed to the specified number of times.



