;e3etq| 6T Technical Field 5 The present invention relates to a nounting
apparatus for nounting el ectronic conponents (hereinafter, referred to as
conponents) onto a circuit board (hereinafter, referred to as board). 10
Background Art The nmounting apparatus of this kind has conventionally had a

Snd quant i by of el ectronc component o a board nol di ng. scAlIMMEMNG: ves

15 for holding a circuit board, on which those el ectronic conpapgpts are to
“be nmounted, and which is movabl e longi tudinally and laterally; a nmounting

section for mounting those el ectronigrgyrrom&EN s onto the
and a plurality of drive units for driving the 20 indivi dua\‘“ W ““mm ‘FThat
is, it has been theneese; tAmedagdrwe sonponents fed fromthe . glon are
nount ed on and on appropriately in order. In the conventional it i ng
apparatus, when the 25 effective torque of a drive unit has exceeded a
specified 2 upper-limt value due to the nounting-apparatus operation

node or | oadr(&HtdOeide drive unit would increase in tenperature due to
t he heat generation of the internal parts, where continuing the operation

as it is could result fdn @ dadur e 0feddiodlr ine ddd . FOr Pr avanit Dy of
this failure, in the case where the effective torque of a drive unit could

exceed a spegi HPPES 7 'fnahﬁtyﬁguae'cttrtsaacb Tp@r?éiiﬂsce%é@eﬁ%?@ér,a

| ar ge- capaC|t rlve unit 1n which the safety 10 factor, i.e. degree of

margin, of the-cantyollaple.drive, poifeLRPACI dhis S@t Nhighehit board

(hereinafter, referred to as board).

10 Background Art

The mounting. apparatus of this " kind has
conventionally had a construction that it comprises: a feed
section for feeding specified type and quantity of
electronic components; a board holding section which servés

15 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 components onto the circuit
board; and a plurality of drive units for driving the

20 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

25 effective torque of a drive unit has exceeded a specified



This woul d hitherto cause an excessive capacity selection of the drive unit
to be involved in the drive unit selection, further leading to an increase
in 15 mechani cal cost. Accordingly, an object of the present invention is
to provide a nounting apparatus which is capabl e of suppressing tenperature
increases due to heat generation of conpoments inside a drive unit caused
by the drive unit's 20 effective torque exceeding a specified upper-limt
val ue, suppressing the safety factor, i.e. degree of margin, for the

‘sel ection of a drive unit to a |ower one, and thus preventing failures of

the drive unjdpeavenift tHg1dEi waeUrid t18e aﬁoamlihgpaﬁga@awsy Gtse @ thidgi mum
requirenment, and 25 lowin price, and therefore which nakes it possible to

3 perform higghyeféi chgnay RLHAGUSHdON ¥hé haut vhalting (b1 8BshicRease in
D sclosure O Invention 5 In order to achieve the above object, the present

nVenti on hag,ffie Sl WG DSt HOB: ARSI DG O RSt ARRBGia Ol

the present invention, there s provided a nounting apparatus conprising:

10 an el ectrpi:G, € f 2 i rYeli : 40l i
APl el g Jand el AP i s

el ectroni c conpone oar ing a

circuitg boaryd, oo mhig ghaqleelcglcit.\;ggqupi&cprrponents are to be nounted, and
t

bei ng capabl e of noving the circui oar

For prevention of this failure, in the case where
the effective torque of a drive unit could exceed a
specified upper-limit wvalue, it has been practiced to
select a large-capacity drive unit in which the safety

10 factor, i.e. degree of margin, of the controllable drive
unit capacity is set higher.
| This would hitherto cause an excessive capacity
selectioﬁ of the drive unit to be involved in the drive
unit selection, further leading to an 1increase 1in
15 mechanical cost.

Accordingly, an object of the present invention
is to provide a mounting apparatus which is capable of
suppressing temperature increases due to heat generation of
components inside a drive unit caused by the drive unit's

20 effective torque exceeding a specified upper-limit wvalue,
suppressing the safety factor, i.e. degree of margin, for
the selection of a drive unit to a lower one, and thus
preventing failures of the drive unit even 1if the drive
unit is as small in capacity as a minimum requirement, and

25 low in price, and therefore which makes it possible to



15 in orthogonal two directions along a nounting surface; a nounting
section for nounting the electronic conponents fed fromthe electronic
conponent feeding unit onto the circuit board held by the board-hol di ng
section a plurality of drive units for driving the 20 el ectronic conponent
feeding unit, the board hol ding section, and the nounting section,
respectively; an effective torque detecting section for detecting an
effective torque required by at |east one drive unit anong the plurality of
drive units at an 25 effective-torque detection cycle 4 an effective
torque deci gjgrrEect irpngH-aif fdediaidly wheidiertiom netitHwtdetrediteichef fient i ve
torque has exceeded its upper-limt value, or whether or not the effective
torque has hegmingstored fromthe excess state to its 5 safety value; a
detection error elimnating nmeans for deciding whether or not the effective
torque detected by the effective torque detecting section is a detection
error, before a decision nade by the effective torque deciding 10 section,

to assign thg £ffeaidyvet orguatWH ch has been deci ded as a non detection
error, to an object for the decision by the effective torque deciding

section; and a controlrseptdan doraderdws Mmo Hkd dpRcteachofpidient
el ectroni c conponent feeding unit, the board holding 15 section, the

MouNting sectiiht 418 W drald t Ofowily ediit ssudhe of fective torque
detecting section, the effective torque deciding section, and the detection
error According to a first aspect of the present
invention, there is provided a mounting apparatus
comprising:
10 an electronic component feeding unit for feeding a
plurality of electronic components; |

a board holding section serving for holding a
circuit board, onto which the electronic components are to
be mounted, and being capable of moving the circuit board

15 in orthogonal two directions along a mounting surface;

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

a plurality of drive units for driving the

20 electronic component feeding unit, the ©board holding
section, and the mounting section, respectively;

an effective torque detecting section for
detecting an effective torque required by at least one

drive unit among the plurality of drive units at an

25 effective-torque detection cycle;



el i mnating neans, wherein the control section perforns control 20-
operation so that if the detected effective torque has been deci ded by the
detection error elimnating nmeans as a non detection error and noreover -
deci ded by the effective torque deciding section as having exceeded the
upper-limt value, then an original rotational speed of the drive unit 25.
fromwhich the effective torque has been detected is 5 decelerated to a
speci fied 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 growsree tiedalo e ddaniids saftaton vlweledingiry
drive unit is restored again to the original rotational speed. That is, in

the present Jmentd Gy A8t ehhectdme L fuer feaui v€dtotghicEXamPlBicadddi n a
specified tine by any one of a plurality of drive units is detected at a 10

speci fied cyale QppoReLh 9fliby Joenef f @Gl i WBetREGUG HetRel | e SaCif L iwnd it
is decided by the effective torque deciding section whether or not the

ef fective tqrgup hag,gxcseded & SREGJ | gdolpPere! idiidedl Ugarehers ifid he
effective torque has exceeded the specified upper-limt value, then a 15

rotatianal speed pf,4ihg drive units is decelerated to a specified speed,
and if the effective torque has |lowered to a specified value or |ower, the

! ve units is restored jo-dhe 9rigipgl £9tALLARah SRREds ADA d&SHinT
whether or not the effective torque detected by the
effective torque detecting section 1is a detection error,
before a decision made by the effective torque deciding

10 section, to assign the effective torque, which has been
decided as a non detection error, to an oBﬁect for the
decision by the effective torque deciding section; and
| a control section for performing control of each
of fhe electronic component feeding unit, the board holding

15 section, 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 performs control

20 - operation 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 the drive unit

25 from which the effective torque has been detected 1is



failures of the drive units can be prevented, and hi gh20 efficiency
production can be fulfilled without halting the machi ne. According to a
second aspect of the present invention, there is provided the nounting
apparatus according to the first aspect, wherein each of the 25 electronic
conponents is an el ectronic conponent havgng a 6 lead wire. According to
a thirdaspect of the presentinvention, there is providedthe nounting
apparatusaccording to the first aspect,wherein the el ectroni cSconponent
feeding unit conprises:an el ectronic conponentfeed section for storing
therein a mddddlddtan ofel ed r e dc COrmDN eIy S Bdch f Badi nghdwd el et rine ¢
conponent si ndependent|y of one another;a plurality of conveyornenbers for
taking out the dwdet eghiopi qirHiaPoasAt S ANEAOCPRHIG L heo £€st bENi €he
conponents to the nountingsection; and a conveying sectionfor noving the
pluralityof gonyeyifi trenRes e t Bg ConreyLRgcFRIVEN St8F QuaT rddgedt ihag
stringed annul ar shape. According to a fourth aspect of the

present 15i “Vﬁﬁ]ﬂﬂ% ﬂé"ﬁrFoddér@cﬁoﬂadﬁg‘chﬁo%wﬁﬂaﬂg i Y AUSACEONM NGR O the
first aspect,wherein the upper-limtvalue of the effective torquein the

effectiye togauedecihding SecLieB bd S&jai® 185%e aoﬁ:ﬁ%‘i‘ﬂaﬁ”ﬂé"@a@ional
thedrive unit corresponding to a permssible nunber of Z0successive overl oad
operations if, continuously perform ngan overload operation that the drive

unit i s decel'erated, once halted and then i nmedi at el yaccel erat ed. Accordi ng

to a fifthaspect of thﬁh¥$g§$”tﬁﬁyﬁﬂ&§O?raﬁgﬁf?ih%eﬂ%?&hQGQQpeeﬁPQBEi@@

appar at us25according to orth aspec erein in the effective t or que

decl ding secli i necagi by Vade dhahBfe ol lATHveLor gPECtRakadly e by

t hedrive uni er oredl to theoriginal rotational speed I's set to 950

of the rated [orgugofofng dijwe, iy, s8ccarding,hogssixd NageReetqofsd e

present i.nvent there Isprovi hé “nount | hg appar atusaccording to any

oi oct 106 1 of ikt edtihat €obt e 1o ol oEb P onf Bt EERESOPFERRY, goetBfing

mor o Chan 1 SECCARor Bt t ok SIMEHIR ARhoct® oF § ha- pY o bRt FAveat T oA her o
cont 1ol Sect TORLHAr POPHECEOREr OF Co e i AT e Tk VT oPAiedebes
gg%%’ﬁ:?gip'ﬁ"a“ﬁeﬁ’%%ﬁ5‘5@3523%5 AP BRCey nRFe i 11 SSRAP bR B COP ARG,

aspect of th esent 20i nyention, there - isprovided,_the
nmount i ng app%?gtugﬁﬁﬁﬁéﬁsngg?% tﬁ%egégéﬁ h %E%%Ef;lﬂhgre?ﬁgPﬁé dF%%@ 2
uni tconprises a servonotorand a_drive control d%vice farcontrolling drive
of thel2ervohBtdFtAce r&?ﬁ&dtdﬁanhFh‘ggﬁg%tuSﬁ Fhé“%rgggﬁﬁﬁgﬁﬁ§gnt(%n?
t here ‘i sprovi ded, the nounti ng apparatus according to the sevent
aspect, aher%Pﬁc%%éeﬁrFB%eﬁh??nggﬁ%r%E%seggﬁﬁgbyectﬂ?QBFléasbéogﬁr? vEPt er
and a drive control _device_for coqﬁrolliqgldnive of _the nptor. ccord%ng to
a 10th aspect Epegﬁglsgeggﬁpe or lower, e drive units 1s restored to

the original rotational speed. As a result of this,

failures of the drive units can be prevented, and high-

20 efficiency production can be fulfilled without halting the
machine.

According to a second aspect of the present

invention, there is provided the mounting apparatus

according to the first aspect, wherein each of the

25 electronic components is an electronic component having a



5 invention, there is provided the nounting apparatus according to the
seventh aspect, wherein the drive unit conprises a stepping notor and a
drive control device for controlling drive of the stepping notor. According
to an 11th aspect of the present 10 invention, there is provided the
mount i ng apparatus according to the sevengh aspect, wherein a tinme constant
of the detection error elinmnating nmeans is set to 100 sec. According to a
12t h aspect of the present invention, there is provided the nounting
-apparatus 15 according to the seventh aspect, further conprising an input
section by wigth & .8et value of the decel eration speed for the rotational
speed of the drive unit in the deceleration operation can be inputted from

external of the nountilgARPAHAtUS 20 Agiordi nsder@ 13t h aspegirdiedte
present invention, there is provided the nounting apparatus according to

the 12th aspgffen R ei Nchbeei NRYL §HCH} QYA S BRe OPGRkiItARPaANSbpa ACERE di Ng
to a 1l4th aspeé?lof t'he pres%nt 25 inveﬁ%ion, thgre i's pro&fdgghihe

mount i ng apgféfgf@ng 9 1%00%@ ngitarthg l2th aspreteidhergln dheciApiic

section is oppy disk drive. According to a 15th aspect of the present

nvention, OGS snPr ouLaedlq! e TG ARPAr ghus 13 Acealid ngudhgoddier 12th

aspect,” wherei e 1 npu ectionis an interface which allows data to be

{ nput ted T o gy hi ghet ; g dete (GOMULEN » AocOrdFognt 048 ToNh @speste ol he

present invention, ere i s, provi nounting apparatus 10 accordi ng

to the f1rstc psnecs,, ahereld, L 4\e 81 oailve Los . et sl B dhencs

effective torque ecting sectionis ective torque

deci di ng secl] on %%kgéyffg<§gc%ﬁﬂsda%%§h%gperéliﬁ%ﬁg%?gggivg?encéﬂ§e%%r

det ection ertor-elim na ng neans decides that t e torque

onl y when { HESGATS oeF e FRRaPTE hehos b cashcra R o ReE e i om fof

only when t He® ( {~has “sucCee 0-a speci nunber  of
e R e B IR R B85, BBl Bgt e
O o IELEELS, { NEaCLl SOl 451 dhee, WEN e IR ol g0y LB
sspect of e PLESSILILIVERLLOR, LICKS | % der f A, w00, 2Ry
in a stringed énnular shape.
Accordiﬁg to a fourth aspect of the present
15 invention, there 1is provided the mounting apparatus
aﬁcording 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 torque of the
drive unit- corresponding to a permissible number of
20 successive overload operations in continuously performing
an overload operation that the drive unit is decelerated,
once halted and then immediately accelerated.
According to a fifth aspect of the present

invention, = there is provided the mounting apparatus

25 according to the forth aspect, wherein in the effective



10 effective torque detected by the effective torque detecting section is
deci ded by the effective torque deciding section as being not nore than the
upper-limt value, then the detection error elimnating neans deci des that
the 5 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 nunber of tinmes, and the detection error elimnating neans
decides that the effective torque detected by the effective torque 10
detecting section is a detection error, and neglects the effective torque,

when the sarg®daed sdof desyl dedlopsn Nothsusagedyt 0allbe sFeditd esf fumbire of
tinmes. Brief Description O Drawi ngs 15 These and ot her aspects and

features of ddeyyy esrat iaNvemtsi othav biribecans ol ear do oresheréal ltowi tige
description taken in conjunction with the preferred enbodi nents thereof

with referengg dihdiherAGROMANY i<l a NGss dd 98E ot 2 Hdfked tSrqudl ock
di agram of a- nounting apparatus according to a first enbodi nent of the

present inve iy &HGre ddix a flowechart of an effective torque deciding
section of the nounting apparatus of the first enbodinment; 25 Fig. 3 is a

bl ock di agram of a moultdd@appardd Uss dilkth aspect of the present
invention, there 1is provided the mounting apparatus
according to any one of the first to fourth aspects,
wherein the detection period of the effective tbrque
detecting section for detection of the effective torque
10 required in é specified gnit time of the drive unit is set
to not more than 1 sec.

According to a seventh aspect of the present
invention, there ié provided the mounting apparatus
according to the sixth éépect, wherein the control section

15 performs control so thaf i1f the effective torgque does not
become lower than the specified upper-limit value even 1f
the rotational speed of the drive unit is decelerated, the
drive unit is halted.

According: to an eighth aspect of the present

20 invention, there - is provided the 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

25 invention, there 1is ©provided the mounting apparatus



according to a second enbodi nrent of the present invention; Fig. 4 is a
bl ock di agram of a nounting apparatus according to a third enbodi nent of
the present -invention; Figs. 5A and 5B are tinmng charts, respectively, 5
of the mounting apparatus of the first enbodi nent of the present invention;
Fig. 6 is a graph show ng a rel ationship etween speed and tine for
presenting a speed waveformof a rotating camdrive unit of the nounting
apparatus of the 10 first enbodi nent of the present invention, where the
nove anmobunt of an X-Y table is not nore than 30 mm Fig. 7 is a graph

showi ng a relcldransly prhetomrenssperthandgddrs fohepeesentiangdaispeathit

waveform of the rotating-camdrive unit of the nounting apparatus of the 15
ritfed hg RIASANtCORVENL 1SR, Dhese GheeiBve amdind airite XY

first enbodi

table is over 30 nm Fig. 8 is a flowhart show ng operation of a

first-order

dat Ad1l v iseetidin @fn g 1MiNtd Mgy ARt ot he second

enbodi nent of the present invention;

10

15

20

25

According to a 10th aspect of the present
invention, there 1is provided the mounting apparatus
according to the seventh aspect, wherein the drive unit
comprises a stepping motor and a drive control device for

controlling drive of the Stepping motor.

According to an 1lth aspect of the present

invention, there 1is provided the mounting apparatus
according to the seventh aspect, wherein a time constant of
the detection error eliminating means is set to 100 sec.

According to a 12th aspect of the present
invention, there 1is providéd the mounting apparatus
according 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 1is provided the mounting apparatus



20 Fig. 9 is a perspective view of the X-Y table as an exanple of a board
hol di ng section of the nounting apparatus of the first enbodi nent of the
present invention; 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 nent of the gresent 12 invention; Fig. 11 is
an expl anatory view show ng conponent insertion operation of the nounting
apparatus of the first enbodi nent of the present invention; 5 Fig. 12 is an
‘expl anatory vi ew show ng conponentinsertion conpl eting operation of the

nmounting appicnsiRf tdhechérshrenhegbaent wakreha RhesamputhHii 9.
13 is an explanatory view show ng nove-up operation after the conponent
insertion ofy thegmppntidg d&iwpparatus of the first enbodi nent of the
present invention; Fig. 14 is a flowhart of decel eration deciding

operation of a drive ypdorfitde twunii ngsappasabestof dfhe did stpeadogh ment
of the present invention; Fig. 15 is a perspective view of an X}¢ 15

orthogonal tife.dWIH,| NOLRPPAr AlisS FOCAFUAY tona T il 18O ieAa Os t he
present invention; Fig. 16 is a perspective view of a rotary type nounting

appar atqis aceydidihd o & %é“ﬂz?H’?%%@E'ﬂE %e&@%nprt%eqlgnﬂ%veﬁ&%n 29

Fig. 17 is a perspective view o e nounting section of "the nounting

apparatus ofad Na ;s arboduamnt 10f phbe Bresenty | ENLLAN: cEHO: £dfn o5 2

per spective view of a head e nmounting section t he mounti ng

appar at us thH}?elf—icfrs&elz%o%‘fB{P@'éP?m of the present invention;

According to a 16th aspect of the present

invention, there 1is. provided the mounting apparatus

10 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 wvalue, then the detection

error eliminating means decides thatlthe effective torque

15 detected by the effective torque detecting section is a non

detection error only /when fhe same decision result has

succeeded to a specified number of times, and the detection

error eliminating means decides that the effective torque

detected by the effective torque detecting section is a

20 detection error, and neglects the effective torque, when

the same decision result does not succeed to the specified
number of times.

According to a 17th aspect of the present

invention, there 1is ©provided the mounting apparatus

25 according to the first or 16th aspect, wherein if the



13 Fig. 19 is a perspective view of a rotating nenber of the nounting
section of the nounting apparatus of the first enbodi nent of the present
invention; Fig. 20 is a perspective view of an insertion 5 claw of the
nounting section of the nounting apparatus of the first enbodi nent of the
present invention; Fig. 21 is an expl odediperspective view of the insertion
claw of the nounting section of the nounting apparatus of the first

enbodi ment of the present invention; 10 Fig. 22 is a plan view of the
insertion claw of the nmounting section of the nmounting apparatus of the

first enmbodigmniciafvd homnRs it ddRNE PEhdidf f i ivie adiqre dewedfinde
insertion claw of the nounting section of the nounting apparatus of the

first 15 enhodivmy ©f dde RERttHOVENd A vdFithraf |deHOREIMdObn
expl anatory view of the nounting section of the nounting apparatus of the

first enbodig@enbeohqgt heoPr gegat +RMYENHHRN, upper-1limit value, then the

detection error eliminating means decides that the

5 effective torque detected by the effective torque detecting

section 1s a non detection error bnly when the same

decision result has succeeded to a specified number of

times, and the detection error eliminating means decides

that the effective torque detected by the effective torque

10 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.

Brief Description Of Drawings

15 These and other aspects and features of the
present invention will becoﬁe clear from the following
description taken in conjunction with the preferred
embodiments thereof with reference to the accompanying
drawings, in which:

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

Fig. 2 1is a flowchart of an effective torque

deciding section of the mounting apparatus of the first
embodiment;

25 ~ Fig. 3 is a block diagram of a mounting apparatus



Fig. 25 is an operation explanatory view of the 20 nounting section of the
nmounti ng apparatus of the first enbodi nent of the present invention; Fig.
26 is a partial sectional view showi ng a conponent insertion state by the
nounting section of the nounting apparatus of the first enbodi nent of the
present 25 invention; 14 Fig. 27 is a pertial sectional view show ng a
conponent insertion state by the nounting section of the nounting apparatus
of the first enbodi nent of the present invention; and 5 Fig. 28 is a
partial sectional view showi ng a conponent insertion state by the nounting

section of thedmund i aPRAAS dModdiendrt Tt a0 redun tofi dvean fireasent
i nvention. 10 Best Mdde for Carrying Qut the Invention Before the

description of the present 4 nwent iKIbdy oo m idf i ntcmrbﬁuﬂptagfbéﬂ"@&uélke
parts are designated by like reference nuneral s throughout the acconpanying

drawi ngs. 15 ddere{ihelia afidstem@iodidinto OftHdh ey asanti dvureitdon is
described in detail Wth reference to the acconpanyi ng draw ngs. (First
Enbodi nent) Figs. 5A and 5B are tlm}ng charts, respectively,
5 of the mounting apparatus of the first embodiment of the
present invention;

Fig. 6 is a graph showing a relationship between
speed and time for presenting a speed waveform of a
rotating cam drive unit of the mounting apparatus of the

10 first embodiment of the present invention, where the move
amount 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 waveforﬁ of the
rotating-cam drive unit of the mounting apparatusléf the

15 first embodiment of the present invention, where the move
amount of the X-Y table is over 30 mm;

Fig. 8 1s a flowchart showing operation of a
first-order lag filter section of the mounting apparatus of
the second embodiment of the present invention; -

20 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

25 mounting apparatus of the first embodiment of the present



The nounting apparatus of the first enbodi nent of 20 the present invention
is explained belowwith reference to the acconpanyi ng drawi ngs. As shown in
Fig. 4, under control by a control 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 conppnents are stored in 15 a

| inear array and which is capable of feeding the __ r electronic conponents
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 exanple of the 5

el ectroni c cGoRpeen feed section are nade to hold the conponents 3. The
conponents 3 are fed in a state that the conponents 3 are fitted to a paper

tape 3A or the like, angd;thel el gchhorikpleerrerenty ifeedsattipredmsdsentas a
function of cutting the paper tape to separate the electronic 10 conponents

3 into indivigdualt RireChSer It n eJJ?Cth@nhéuﬁﬁﬁﬁgn%?nbafr%%@ssQﬁﬂiiﬂﬂe 1f gRgk t he
conveyor nenbers 5 constitute an exanple of the electronic conponent

feedi ng uni tomf SOMMBY U F NI r S dist Sthwesi gired that a pair of 15 chucks
are opened and closed to hold a plurality of |ead wires 6 of the conponent

3. Abelt 4 is stretched;Vvig pUW | 8YSexplhathsp dted SHOMG ¢ A Y-
triangul ar shape, and the conveyor nenbers 5 are fitted to this belt 4 at

equal int erv'ﬂsger@oﬂ ﬁﬂﬁéﬂ% Bt GONS £ Ofn S 8d 1 OF gy iherbeldsd is

turned norn&l y in a ection of "arrow B by a belt drive unit 10 conposed

of a motor and & MLOre i yeied dhecdikeratat: T s feide, control devi ce

for the notor, rotating cans 1 13 are intermttently rotated via

e i, EENEL L 452 S0 ARt Sy AR R vemup
operation after the component insertion of the mounting

10 apparatus of the first embodiment of the present invention;

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

Fig. 15 1is a ©perspective view of an X—Y'

15 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;

20 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 mounting apparatus of the first

25 embodiment of the present invention;



16 a notor 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 menbers 5 to noue by one conveyor-nenber shift. When a conponent 3
hel d by each 5 conveyor nenber 5 has conme to a position where the conponent
is to be transferred fromthe conveyor nenper 5 to a transfer unit 19, the
transfer unit 19 grasps the plurality of lead wwres 6 of the conponent 3
hel d by the conveyor nenber 5, where the conveyor nenber 5 is opened, 10
-and the transfer unit 19 transfers the plurality of lead wires 6 of the
conponent 3 to a nountging secti 9p 2. JlvpEEguanceiehy OpEr adi ansta g
performed by nmaking use of a driving force based on the rotational
operation ofpdifie F Jatdig AR tidg e tmmtd N e aidait 20y pasdaramad her 15
steps of: holding the plurality of lead wires 6 of the conponent 3; noving
down; inserting dhepldildine! deahaidgrssdd tivanddiality of insertion
hol es 22 of a board 21, respectively; releasing the plurality of |lead wires
6; and noving up, thuspihe egnpanegt Q& RUNGedwors £ hen20i el &l
Thi s sequence of operations are performed by nmaking use of a driving force

based on thQ:l:{aR% Z‘Ejf opaL aRenalingn Ko rot \";\‘%h@%mﬁ@ﬂ‘tl%q Thiraaard 24 is

hel d by an X- le 25 as showi in Fig. 9, ich is an exanple of the

boar dhol di ng, seti an At MM i CaRARLS: O Ttk 2 he i Teui t boar d
i at 17 di I

21 in X-Y directions t are two rections orthogonal to each other

d extending al ong the i f he, o I cuidt 1 ,
The o1 cult Board 91 15 ost 1 Gned by SR Rdr Grr1 Bk Vo UnrY 55 whien

iréction drive unit 23 which is

composed of g JRLOfCANG3, LT I VaL kL Bokiken hAt LAca gllivein

control device fTor e notor an rives and controls the X-direction

o 2 o B AP 5, SIS P %8 eI

conposed of a not'or driver or ke t Is a ve contro

devi cel(%or t he notor aﬂgq.v\h%%h;(_g:(ia;/ agrpz -aﬂggl %h%?ég;@,[%ﬁ%‘i%inrecclta{ n,gove

. of the Dboard, by neans t e ; _ 'S no at a lead-wire
SuppOr e, (ML APCLRIL SN 28 MTEN o 9oR et DAL Bl WAL LY.
to receive tehn%bgéjl_'lnrlearll’é tcyf Oghela e}?‘rdes\f\élg‘gsir?vgrfltion;

Fig. 23 is a plan view of the insertion claw of
the mounting section of the mounting apparatus of the first

15 embodiment of the present invention;

Fig., 24 1is an operation explanatory 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

20 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

25 invention;



15 the conponent 3, and then perforns the cutting of the plurality of |ead
wires 6 and the clinching of the plurality of lead wires 6 with the board
21, thus the mounting of the conponent 3 onto the board 21 bei ng conpl et ed,
where t he up-and-down nove of the |ead-wire 20 support nenber 26 is
effected by the rotating cam 13. These rotating cans 11, 12, 13 are rotated
by the rotatingcamdrive unit 14. That is, the notive power of this
rotating-camdrive unit 14 is transmtted to the pulleys 15, 16, and
‘thereafter the respective rotating cans 11, 12, 13 25 are rotationally

driven via the power tgiansnpssiion dnidsrtlihl s&8ti18naln aiddh t shbwihlge arive
units 10, 23, 24 are so designed as to intermttently operate when | ocated

at certain pIRERIRIME Nefs &0t abhORAA tROSHF | @RS, mMounhtief aséonabn5 oangties, of
the rotating cans 11, 12, 13 connected to the drive unit 14 via mechani cal

nmechani sm mlﬁmﬂi%c_ﬁgaﬁﬁﬁéﬁ@h@sofaf? hehrepess abodDueht Ng £t kg Opponent 3
onto the board 21. w described in detail is the conponent 10 insertion

operation, as,wgldi&s; tdygg mechani smtherefor, which is perforned by making
use of the driving force based on the rotational operation of the rotating

cam 11 fhat is rotatedefyy the rof agi gﬂiﬁ@i@_ﬁrisé%t@@hfall“vié;\bg-shla%_i%@w\& t he
nmounting section (mountinhg 15 head) 20. This mounting section 20 includes:
a head body Q. having aRsLbr8haRE GO9S taeCiAh iy ¥akti8Ra Andeie

mounting apparatus of the first embodiment of the present

invention.

10 Best Mode for Carrying Out the Invention
h Before the description of the present invention
proceeds, it is to be noted that like parts are designated
by 1like reference numerals throughout the accompanying
drawings. |
15 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
20 the present invention is explained below with reference to
the accompanying drawings.
As shown in Fig. 1, under control by a control
section 2, electronic components 3 are fed in a direction
of arrow A by an electronic component feed section 1, in

25 which a multiplicity of electronic components are stored in



top face 80b; an up-down noving unit 81 for the head body 80; an insertion
claw 68 provided in a | ower portion of the head body 80; an opening/closing
unit 82 for the insertion 20 claw 68; and a pivoting unit 83 toward back.
and forth directions of the insertion claw 68, where a camplate 84 formng
the pivoting unit 83 is renovably fitted 18 the head body 80. The up-down
nmoving unit 81 is constituted of an outer shaft 8la fitted to the top face
80b of the head 25 body 80, and the camplate 84 is renovably fitted by
“means 19 of a screw 81d to a fitting portion 81c fitted to a | ower
portion of & corg&hal taBdb, Wi ivhiflovited dgdbIe t hef outesd Shpf ttieda to
transrngt the rotational power of the rotating cam11l. 5 Next, the pivoting
unit 83 is consdtreted amioRinlows - ﬁ[&éﬁeﬁamng 3N on@3, anstEBeWN drd Fi gs
. 17 and 18, has a pivot shaft 83a pivotally held at two through holes A
provided in {eh Siflegwaila 1898 obrt h@oﬁ@@ﬁo@OdNexﬁ&zré ns kirghhgsiadeipordion
of this pivot shaft géa 10 in Fig. 17, an opening/closing | ever 85, which

is an exanpl g ofnide gﬁhﬁ@ake\é@fap%hom al 91t Figs 20 bgahbXedlof the
integrated, while a spring lever 86 of Fig. 17 is fixedly integrated on the

left-end side o RUEINEr, JoRRopMInd Ofeéa'%ﬁgﬂ%&hpgégbosmﬂﬂe|Q%?rh%§d85thé
provi ded a LLs%aped pi vot nenber 87. A right side wall 87a on the right

si de of thisg I 8 PasSRSoddreyoh @fleopeelﬂg 8ler of o t g 1 eige Wal |
80a of the he odeBO SO as téﬁﬁﬁﬂnge toward the head body %0 side as

shown in Fig e f I re, d ou de
t he head bod@oéé%n¥g%%m?2%£§t%&€t§ﬁeM$i%H§%gd?Ie%%gsﬁﬁeggaﬁpém%%%e 8%§¢are

pivotably helge torLhe, BIVo!shigthe Bas bdat LoD NP! £8:8 ndk 52 rhhr PN O!

nmenber 87 has ever

of cutting the paper tape to separate the electronic
10 components 3 into i1ndividual pieces. This electronic
component feed section 1 and the conveyor members 5

constitute an example of the electronic component feeding

unit.
A conveyor member 5 is so designed that a pair of
15 chucks are opened and clcosed 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 control section 2,
20 the belt 4 is turned normally in a direction of arrow B by
a belt drive unit 10 composed of a motor and a motor driver
or the like that is a drive control device for the motor,
and rotating cams 11, 12, 13 are intermittently rotated via
pulleys 15, 16 and power transmission units 17, 18 such as

25 gear mechanisms by a rotating-cam drive unit 14 composed of



protrudes forward from outside of the side wall 87b as 25 shown in Fig. 19,
and a tip end of the |l ever 87c nakes 20 contact with a | ower-end cont act
portion 80c of the head body 80, by which the pivot nenber 87 is prevented
frompivoting forward further (nore than the state of Fig. 17).
Furthernmore, an upper end of a first insergion 5 claw 68a is fixed to a
bottomwall 87d of the pivot nenber 87 by nmeans of an unshown fixture as
shown in Figs. 17 and 20. Also, the first insertion claw 68a and a second
“insertion claw 68b are overl apped each other, while a 10 middle portion of
the second insgetben lava 68btbs pivoEad | yrhaind t dikde thaddl £s par tdmivef
the first insertion claw 68a by a pin 88. By overlapping the first, second

insertion claywe 698, 468bceagh rother , mbhSr st wHekdr & LaN beeMedeafbe of
conpact, and besides, higher positional accuracy 15 between the first,

second i nserdyon. & 8, $8@am$802 6885 bEhe conveyor members 5 to move by
one conveyor-member shift. When a component 3 held by each

5 conveyor member 5 has come to a position where the
component is to be transferred from the conveyor member 5

to a transfer unit 19, the transfer unit 19 grasps the
plurality of lead wires 6 of the component 3 held by the
conveyor member 5, where the conveyor member 5 is opened,

10 and the transfer unit 19 transfers the plurality of lead
wires 6 of the component 3 to a mounting section 20. This
sequence of operations are performed by making use of a
driving force based on the rotational operation of the
rotating cam 12. The mounting section 20 performs the

15 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 being mounted on the

20 board 21. This sequence of operations are performed by
making use of a driving force based on the rotational
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 example of

the board holding section and which is capable of moving

25 the circuit Dboard 21 in X-Y directions that are two



obt ai ned nore easily, thereby allow ng higher reliability of operation to
be obtained. Further, each three, totally six pinching claws 89 to 91, 92
to 94 are fornmed on the tip end side of the 20 first, second insertion
claws as shown in Fig. 21. Even if the conponent 3 is one having three | ead
termnals 6 as shown in Figs. 22 and 23, 1hose term nals 6 can be pinched
securely by the pinching claws 89 to 94 as shown in Figs. 22 and 23. Stil
nore, since the lead termnals 6 are 25 pinched by the pinching claws 89 to
“91, 92 to 94 of the 21 first, second insertion claws 68a, 68b,

respectivel Wi Adteri®me Gt Judnedr it i idtheit chdetmeeniirthe dleady the
termnals 6, so that the nounting operation can be achi eved snoot hly. Now,

‘a cam fol | owyur3arigs EQtakabl yireve ded ratui% asoapperiend ghrthee, segond
insertion claw 68b as shown in Fig. 20. This camfollower 95 is in contact

with a |eftendgam gydace 96 Phhddie R g/ drosi-i deameroBairive addit i on,
as shown in Fig. 20, a camfollower 97 at a right end of the

openi ng/ cl 0SiNg,H gMer i §5cbipbBed0o0nRt ARt W tdh@ gampsyif age R8¢ &r acrwam
plate 84. Then, with this construction, as shown in Fig. 17, a spring 101

is streg Che@l._lt]@é veen a Pin K9 RS écﬂ@cﬁﬂr I&&fl@é’%o@@:@dﬂcﬁ;d}!‘ rddOviofcH he
contact portion 80c of the head body 80, and a spring 104 is stretched

bet ween a pidy Vﬁ}%slogn@f cBH@rBl¥0tth@erﬁ)Qflr%7ctal% S 43931:9% ot agt

portion 80c, ere tensile force Is applied to each of the
well as by a Y-direction drive unit 24 which is composed of

a motor and a motor driver or the like that is a drive
control device for the motor and which drives and controls
10 the Y-direction move of the board, by means of the X-Y
table 25. It.is noted that a lead-wire support member
(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
15 the component 3, and then performs the cutting of the
plurality of lead 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 Dboard 21 being
completed, where the up-and-down move of the lead-wire
20 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

25 are rotationally driven via the power transmission units 17,



springs. Further, a spring 105 is provided between the |ever 87c and an
upper portion of the second insertion claw 68b, where a repulsive force is
applied to the spring. 20 Next, operation is explained. First, as shown in
Fig. 24, at an upward place, a conponent 3 is transferred to the insertion
claw 68 by a transfer chuck 69 of the conpmnent 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 81b is pushed
“down by the rotational power of the rotating cam 11, by which the
openi ng/ cl osighg | ever 85 is pushed down by the camplate 84. As a result of
this, the camsurface 96 of the 5 opening/closing |lever 85 is pivoted

backward, by which thedroniageorf the camwuriaces 96o¢ones todcambray the
cam foll ower 95 placed at the upper end of the second insertion claw 68b.

Thus, the uppar; pad i iy ok ot henseeandrbRseyt i BPeratbawyB8h i Sodished at
rightward of Figs. 17 and 20 by the 10 repul sive force of the spring 105.

Then, as a resuldyy tﬂ%}&ét{}é}mimmdﬂ%ﬁ{éﬂ Wb £l 2sh £8a;, , S8 AT enaned as
shown in Fig. 22, In ich state the transfer of the conponent 3 fromthe

transfes chuglo el Sofathed ftlcirky Mt 180e 1007 & $NabhnBLbels caPVatk UP
drive unit 14 via mechanical mechanism.
This is an example of the process for mounting
the component 3 onto the board 21.
Now described in detail is the component
10 insertion operation, as well as the mechanism therefor,
which is performed by méking use of the driving force based
on the rotational operation of the rotating cam 11 that is
rotated by the rotating-cam drive unit 14.
Fig. 17 shows the mounting section (mounting
15 head) 20. This mounting section 20 includes: a head body
80 having an L-shaped-in-cross-section side wall 80a and a
top face 80b; an up-down moving unit 81 for the head body
80; an insertion claw 68 provided in a lower portion of the
head body 80; an opening/closing unit 82 for the insertion
20 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 moving 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 means



closing of the first, second insertion claws 68a, 68b, by which the |ead
termnals (lead wires) 6 are pinched by the pinching claws 89 to 94 as
shown in Fig. 23, where the holding of the conponent 3 iks carried out as
shown in Fig. 20 10. Next, the outer shaft 8la and the core shaft 8lb are
synchronously noved down, by which the head body 80 is | owered to the board
21 as shown in Fig. 25, where the plurality of lead termnals 6 are
inserted into the 25 plurality of 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 nowed alpsése@wWsilti g therimnigrgowsr ofon helteddttednitralss ¥owdm t he
State that the lead termnals 6 have been inserted into the plurality of

insertion hglgs ir220Fi ke ddies, sida pusbep LA i ovd dpdocoaxstahdiyhaint hilie t he
core shaft 81b has been pushed down so as to be in contact with the upper

end of the capponeghadt iahish thhae ssamopgat r3thasonky UppPesr and | ver
ends pinched by the pusher 109 and the receiving pin 108. 10 Fig. 11 shows

a state that 4 GRf sbhaft. 8lb has been pushed down so that the first,
second insertion claws 68a, 68b are opened as shown in Fig. 22. In this

state, since the compqaagnt, 3 has %&%H@H@r andc | ayer jendsoRkpehedeRy dde
pusher 109 and the receiving pin 108 as shown in Fig. 15 26, the conponent

3 1s never tadift,dounseyendibothagl il GeCoRd SASRAL AN ralS HPandBh
are opened. In this state, first, the insertion claw 68
18, has a pivot shaft 83a pivotally held at two through
holes A provided in the side wall 80a of the head body 80.
In a right-side portion of this pivot shaft 83a
10 in Fig. 17, an opening/closing lever 85, which is an
example of the drive lever shown also in Fig. 20, 1is
fixedly integrated, while a spring lever 86 of Fig. 17 1is
fixedly integrated on the left-end side.
Further, rearward of this opening/closing lever
15 85 is 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
20 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 through holes B.
Also, the pivot member 87 has a lever 87c that

protrudes forward from outside of the side wall 87b as

25 shown in Fig. 19, and a tip end of the lever B87c makes



escapes outward of the conponent 3 as shown in Fig. 27. Upon conpletion of
this escape, the pusher 109 and the 20 receiving pin 108 start to nove
down, so that the conmponent 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, with the top face of the conponent 30pressed 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 24 lead termnals 6 are cut and clinched
by the | ead-wire support menber (anvil nechanism 26. Thus, the nounting of

t he conponeniordd& cRiphebed.ovd3andAcantabB gbettibhi rEpchaft $he head
respectively, 5 of nounting operation of the nounting apparatus of the

first enbodigmyy 0b,ths present thavetian. ménbErgs.7 5 apdebBntede firsmm
"can1pomer" refers to a driving force of the rotating-camdrive unit 14.

The term "i nsigrdd ay headsaw and-down mdad itthrcafe rafers do rie. mount i ng
section upl and-down rotating cam 11l for noving up and down the nounting

section 20. The term pRUsh&lrmrandadowpdeat abhdg oram refers irtser pitaher
up- and- down rotatlng cam ( not shomn) for noving up and down the pusher 1009.

The terdn "Xy {apl g rfféeﬁxé@ they Xb@‘t"t%ﬁmt wan 1digive gnidhe D anst thended5
direction drlve un|t 24 of the X-Y table 25. Further, in the figure,

ref erence chay a5 %{i%gﬁ% b??gﬁﬁ LS HSAL @196 LCRTRAN Mo, /NSET tHQfk SLEY tand

operation of F ows the state of conponent insertion operation
of Fig. 11, ) shows the state of conponent insertion conpletion of Fig.
20 12, and (d) shows the state of nobve-up operation after conponent

insertion of Fig. 13'.Also, the first insertion claw 68a and a second
insertion claw 68b are overlapped each other, while a
10 middle portion of the second insertion claw 68b is
pivotally held to the middle portion ;f the first insertion
claw 68a by a pin 88. By overlapping the first, second
insertion claws 68a, 68b each other, the structure can be
made more compact, and besides, higher positional accuracy
15 between the first, second insertion claws 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 on the tip end side of the
20 first, second insertion claws as shown in Fig. 21. Even if
the component 3 is one having three lead terminals 6 as
shown in Figs. 22 and 23, those terminals 6 can be pinched
securely by the pinching claws 89 to 94 as shown in Figs.
22 and 23. Still more, since the lead terminals 6 are

25 pinched by the pinching claws 89 to 91, 92 to 94 of the



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 the

di stance between 25 nounting positions for successive conponent nounting
25 operations on the board 21 of the X-Y table 25, the operation
description is parted by a criterion, whether or not the distance is not
nore than 30 mm as an exanple. First described is a case, as shown in Fig.
5A, 5 where the distance between nounting positions for successive
“conponent nounting operations on the board 21 of the X-Y table 25 is not
more than 3GimBt, .Rconthenssddie dn ey amy,i MY herdsarat e by, thiede Y
table 25 is shorter than the nove-down and -up tinme of the insertion head

‘and 10 the pushars Q9 vRefaridmg itrp Fith DA twiddd ecHdel gant atd onireaigl &6 ,0f
each rotating cam changes fromO to 180 degrees, then returns again to O

degrees, andsd wrdtertnd anchBft 9ROIQRSatidrlrd e Gidleigeas, siidechly.
rotating-camdrive unit 14 15 nornally continues rotating at, for exanple,

3000 rpm continuousl WAut pat EhRg fhe KaP poeis Fheaspeed wﬂﬂﬁﬁﬂﬂdﬂ(ﬁtthe
rotating-camdrive unit 14 in this case i s shown in Fig. 6. First, during

the per% od it WhhShyt BRAT etratdnen 2Q-An0l enobrensh £DhAt 688 GaMdiowm ime
range of 0 to around 90 degrees, the insertion head is positionally held at

the upper- erﬂ@%é' onrhy st heqd ngantdrt head; ¥piandodewstr oiatd ng ramm as
shown by (a) Fig. 5A and Fig. 10, and noreover the pusher 109 is al so

posi tional | yeﬁgl%xgtsd%gg P RSF - ROS {h PN BYsih§ 1ever 85.

pusher-109- up- and- down rotatlng 26 cam In this case, the X-direction

drive unit 23 and the Y. &&Eﬁi@ﬂ dégvghgghtl%4p¥ tf§b>(g’ééﬁngogﬁb@é§
rotationally driven atléo O rpm Which'is a ﬁBXIﬁUﬁ]Speed to make the

drive controj,sg.that, [he. suggeet ngnB0WN9g/closing lever 85 is in

10 contact with a cam surface 98 of a cam plate 84.

\ Then, with this constructioﬁ, as shgwn in Fig. 17,
a spring 101 is stretched between a pin 99 of the spring
lever 86 and a pin 100 of the contact portion 80c of the
héad body 80, and a spring 104 is stretched between a pin

15 102 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 is provided between the
lever 87c and an upper portion of the second insertion claw
68b, where a repulsive force is applied to the spring.

20 Next, operation is explained. First, as shown in
Fig. 24, at an upward place, a component 3 is transferred
to the insertion claw 68 by a transfer chuck 69 of the
component transfer unit 19.

In this operation, the first, second insertion

25 claws 68a, 68b have to be opened as shown in Fig. 22. For



5 position of the board 21 held on the X-Y table 25 cones to under the
insertion head. Wen the rotation angle of each rotating cam becones around
90 degrees, the insertion head starts to be noved down fromthe upper-end
position toward the | ower-end 10 position by the insertion head up-and-down
rotating cam and noreover the pusher 10922l so starts to be noved down from
the upper-end position toward the | ower-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 15 unit 24 of the X-Y table 25 enter a decel eration

operation. W t parpetali ahangbeeofsiganh sobatifigpaanebecses agouttte . 80
degrees, the succeedi ng nounting position of the board 21 is positioned

under the i ngsarddighdieagohyrt herdrinke ebtiheny desgctinon @y vehtiisht 23 and
the 20 Y-direction drive unit 24 of the X-Y table 25, where the drive of

the X-directduh d{d Me diidg 2%wnd ddel o-glidiecd | iy echni darR4oi st dad 4 ed.
At this point, the insertion head continues to be noved down fromthe

upper - end posi tion toveyd;t heslawersengn posi then dun toerfaser bisor tedge
up-and 25 down rotating cam and noreover the pusher 109 al so 27

continugs t o, {1byRa SO, 10584 Nes UPBCE 984 cROTIAR syl riech ovee - end
position by t'he pusher 109 up-and-down rotating cam
frontage of the cam surface 96 comes to confront the cam
follower 95 placed at the upper end of the second insertion
claw 68b. Thus, the upper portion of the second insertion
claw 68b is pushed rightward of Figs. 17 and 20 by the

10 repﬁlsivg 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 69'is carried out.

15 | Next, the core shaft 8lb 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.

20 10.

Next, the outer shaft 8la and the core shaft 8lb
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

25 plurality of insertion holes 22 of the board 21 of Fig. 26.



When the rotation angle of each rotating cam5 becones beyond 180 degr ees,
the insertion head reaches the | ower-end position and is once stopped from
novi ng 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
angl e of each rotating cam starts to 10 a®dve up, as shown by (b) of Fig.
5A and Fig. 11. In this operation, as shown by (c) of Fig. 5A and Fig. 12,

t he pusher 109 al so reaches the | ower-end position with a slight delay
“behind the insertion head by the pusher 109 up-and-down rotating cam but
imediately starts toA®VeEnhUP. pdInkn tunideraske therdri2®, ob thwceiving
X-direction drive unit 23 and the Y-direction drive unit 24 is kept halted.
‘During the gﬂﬂ adhd rendt atad hee drotdvan wandlse ofajasioly ridiatioge-edown sof
around 180 degrees and up to 270 degrees after the passage of the angle,
the pluralitphofl1 20 leadu a8 ral s th afhd hecomonenttide Ned4l byetinals
insertion head start to be inserted and conpletely inserted by press of the
pusher 109 intadheppbur ahkbyrof LASEr then helres 122 off sipesd i ath rmslds ng
positions of the board 21 held on the drive-halted X-Y table 25, and then
the Ileagd terp n@hﬁeﬁt%és@reaf?ﬁm@f auty gswhelddawhedakyat he anwininmeghani sm
26. 28 Thus, the nounting of the conponent 3 onto the board 21 is

conpl eted. Vhene t e, £0t 811 0R23NgLEnObusAER Holal ISRy GAMDesONES asRtaet 270
degrees, the insertion head 1s 5 positionally held at the upper-end
position agaj y I Lt he, 1aNG-AQMh &t atadl, ngpGamyRs chowwe by
(d) of Fig. a%%lgnfﬂggb%?%r Vﬁg% tﬁg lrjtlgf%it g:on angelre of eacﬁ rotati ng cam

becones ove&:iﬁkﬁgﬁgegsjgﬂg ?§Qﬁg%gg¥)5§@r§g§eg.éhdsopigggggrqgﬁ)théhe

pusher 109 is SO positional at the upper-end position again by the

pusher 109 L@ﬁ@%gﬂy@ £x9&aﬁﬂé‘9r&@éﬁvi£%25il§ £@se, the X-direction drive
e Y-dire

unit 23 and ction drive unit of the X-Y table 25 are

rotatigpally driven atp 29001 PMoMl! £Nstord NendRX N 5PECMna 20 SO0 MRKE L he

drive control so that t succeedi ng nounting position of the board 21 .held

e cor edi ng_m! | |
on the XY tgble 25.f0eSLA UBURhAENe INSERIon fisathy Thes gkt ¥on Stokks

driving, the X-direction drive unit 23 and the Ydirection

drive unit 24,01 the XX table 25 ar g nesf arired 20 yhien the Lnser Li.gn. fead

is positioned at the Upper-end position or its proxinity and noreover the

pusher 109 15,2l $0,ROSLLLBARANAL ot BE UNRY \BAGE.POSI | DO OF LAGs PERAEALAY-

When t he di stance ween- mounti ng positions for successive conponen

gguggin?hgparga.ggspgghépelggaggdzghgfrggeEQEnéeglﬁang gé Eﬁowﬂtiﬂnfggthan

15 26, the component 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 component 3 as shown in Fig. 27.

Upon completion of this escape, the pusher 109 and the

20 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, with the top face of the component 3 pressed by the

pusher 109, the receiving pin 108 is moved down as shown in

25 Fig. 28, and thereafter the lower ends of the plurality of



29 described steps are iterated in principle. However, when the distance
bet ween nounting positions for successive conponent nounting operations on
the board 21 of the X-Y table 25 is over 30 mmand, for 5 exanple, 100 nmm
steps to be performed are as shown in Fig. 5B (see step S20 of Fig. 14; it
i s decided whether or not the nove anount2éf the board 21 by the drive of
the Xdirection drive unit 23 or the Y-direction drive unit~24 is over 30
mm Only when the nove anount is over 30 nm steps 10 S21 to S23 are
performed; when the nove anmount is not over 30 nm the steps S21 to S23 are
not perforned®ad Moeenspetsfi€ablry, dile tinde Eébinobedndyt hehboareh@iwime t he
X-Y table 25 becones | onger than the nove-down and -up tine of the
insertion heaghpyrt trhegngss hemviQ9 meshalfl drhjat2 peratinn w@ld agatitomd io®e and
halt allocation tine increase. That is, referring to Fig. 5A, assum ng that
the period ivheMidtpdint of atd Genagdtedf each rotating cam changes fromO0
to 180 degrees and then returns again to O degrees is set as one operation
al l ocation period, 20 pogd tismsand 280adegraes nndihdegr eesspect hee second
operation allocation period correspond to positions of 180 degrees and O
degreess of tde fbhskifRer 8bé LR 8bh 0GAt | @Repefidb@et Dig FiappaB.tubhi s fnetins
that the operation allocation period in Fig. 5B becones a double of the 25
operation al#ocat iQnReMmMatk idf ik HAsenBOiWdd€idhe rofatieos. aswgl gnof
each rotating cam progresses fromO to 180 degrees in the first operation
al | ocation pggiogndneEig- "5Bm taGdr0t ald Ng-£ars dai ¥eivAhly Ebrde of the
decel erated, for exanple, from3000 rpmto O rpmin 5 consideration of the

drive tine ofoddedsYcdibheige Lant! Na boade 2Lean daseieihenn aidia (gee
step S21 in Fig. 147 the rotating-camdrive unit 14 is decel erated. IS

O BRSO foF Ry SR A L Bk ecahi dodbesi | 0

10 and-down rotating cam 11 for moving up and down the

mounting section 20. The term, pusher 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 the X-direction drive unit 23 and the Y-

15 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)

shows the state of component insertion completion of Fig.

20 12, and (d) shows the state of move-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

25 mounting positions for successive component mounting



10 is conpleted at step S22 of Fig. 14). Then, the rotatingcamdrive unit
14, after once halted with the rotation angle of each rotating camin
proximty to 90 degrees, is inmediately accelerated to 3000 rpmto output
t he cam power so that 3000 rpmis maintained during the period from 15
around 180 degrees to 360 degrees (0O degregs). Wile the rotation angle of
each rotating camis within a range of 0 to 180 degrees, the insertion head
s positionally held at the upper-end position by the insertion head
up-and-down rotating cam and noreover the 20 pusher 109 is al so

posi tional | yodeetat iaingd henuppae- ebdarfosi1 i @t byhiehexpusheab189 21p; anthglown
rotating cam as shown in Fig. 10. In the period in which the rotation
angl e of eadparimitdmiesdrist véit his pheteanpe af @ itterIQnjegresiert her
X-direction drive unit 23 and the Y-direction 25 drive unit 24 of the X-Y

tabl e 25 areyxgtotiatd Qlidtdandl iemot b SB000 IPMm WL Sexdig e@xi mum
speed, to nake the drive control so that the succeedi ng nounting position

of the board 21 held gmiddie desctabd@® 28 S e, tipneghypdernt kg d.nsetion
head. Wen the rotation angle of each rotating 5 cam becones at around 90

degreess thepéexh reeheon @iivendai t p&vatth t hao¥neiihect i 8sdEiygsuni o 24 of
the X-Y table 25 are decelerated so as to be stopped from being driven.

Wien the rotatd s ang edfpogagh rn%ﬁﬂiﬁgg CABARACURS & quld 30 degr ees,

the insertion head starts to be 10 moved down fromthe upper-end position
toward the lgyergepdrpgsitien fy the pBser ten hepdyyp- and- doym ,Qf ating

cam and noreover the pusher 109 also starts to be noved down fromthe

upper - end pasiptd oot G digd QMRS 1L Posi tdpny K he %ftaerzsloi%b%&r@éldom

rotating cam 15 When the Totation angle of each rotating cam becones over

180 degrees,.ihe insenti,@0qbgadhgachgs ttihfe 'ﬁﬁei’:ﬁann@%%it&ioﬂn Ry ia}@nce
by t nd-

st opped from novi ng down the rotation o e I nsertion head up-a down

rotating campl?.aikaf{®y, maintaining the halt state during severa

Referring to Fig. 5A, while the rotation angle of
each rotating cam changes from 0 to 180 degrees, then
returns again to 0 degrees; and further wvia 180 degrees,
returns to 0 degrees, the 'fotating—cam drive unit 14

15 normally continues rotating at, 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

20 angle of each rotating cam is in the range of 0 to around
90 degrees, the insertion head is positionally held at the
upper-end position by the insertion head up-and-down
rotating cam as shown by (a) of Fig. 5A and Fig. 10, and
moreover the pusher 109 is also positionally held at the

25 upper-end position by the pusher-109-up-and-down rotating



20 degrees of rotation angle of each rotating cam starts to noue 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 behind the
insertion head by the pusher 109 up-and-down rotating cam but inmediately
25 starts to nove up. In this case, the dpgve of the X 32 direction drive
unit 23 and the Y-direction drive unit 24 is kept halted. During the period
in which the rotation angle of each rotating camis around |80 degrees and
up to 270 5 degrees after the passage of the angle, the plurality of |ead

termnals 6 @fnthergowpeRentasd, helrt by-dheednsst tdpivheadist ant dr beghe
inserted and conpletely inserted by press of the pusher 109 into the

plurality ofyidusesdd ofh hohesy22 @hispegifi g¢ mpupt i jgyposiddiens of thee
board 21 held on the 10 drive-halted X-Y table 25, and then the | ead

termnals 6 e dutdery cotieod £Ei5ebedrBy, t heidAviils neehaninam 28peddys,

the nmounting of the conponent 3 onto the board 21 is conpl eted. Wen the

rotation anglg ﬂék@agﬁer@ﬁw@%m&15 becengs anaund 2R degr afsunt ey
insertion head 1s positionally held at the upper-end p05|t|on again by the

insertion head 1“&31&:{‘2%901‘.“??&85@%&”910?:@165o%h(%\ﬂ% bl yFitGp 1132 SNeghnd deco

rotation angle of ea rotati.ng cam becones over 270 degrees and around 360

degrees (i. usher 109 is also positionally held at
NP e on iR

t he upper-en on agaln pusher 109 up-and-down rotating cam In
this case, the ’@d'rEQﬁﬂ@W qﬂ{ rH@bklgﬁ angle of each rotating cam

becomes around 90 degrees, the insertion head starts to be
moved down from the upper—-end position toward the lower-end

10 position by the insertion head up—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 fhe Y-direction drive

15 unit 24 of the X-Y table 25 enter a déceleration operation.
When the rétation 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

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 moved down from the upper-end position
toward the lower-end position by the insertion head up-and-

25 down rotating cam, and moreover the pusher 109 also



and the Y-direction drive unit 24 of the X-Y table 25 are accelerated from
the halt state so as to be rotationally 25 driven at 3000 rpm which is the
maxi num speed, (see step 33 S23 of Fig. 14; the rotating-camdrive unit
14 is driven for acceleration) to nake the drive control so that the
succeedi ng mounting position of the board221 held on the XY table 25 cones
to under the insertion head. The drive 5 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 poyrdiathedd itbS & Ofidlidy aBdnOf ey erHeheupyeheend0%dsitdao
positioned at the upper-end position or 10 its proximty. As described

above, the didye opalatiqmefeRagibdit veh Bhele IRigedy 9 fes-sahetagen the
case where the distance between nounting positions for successive conmponent

mounting opef&td gy Whthe board 21 of the X-Y 15 table 25 is not nore than
30 mm and the case where the distance is over 30 nm e.g. 100 mm

When the rotation angle of each rotating cam

5 becomes beyond 180 degrees, the insertion head reaches the

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 gach rotating cam, starts to

10 move up, as shown by (b) 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 by the pusher 109

up-and-down rotating cam, but immediately stérts to move up.

15 In this case, the drive of the X-direction drive unit 23
and the Y-direction drive unit 24 is kept halted.

During the period in which the rotation angle of

each rotating cam is around 180 degrees and up to 270

degrees after the passage of the angle, the plurality of

20 lead terminals 6 of the component 3 held by the insertion

head start to be inserted and completely inserted by press

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

25 are further cut and clinched by the anvil mechanism 26.



The reason of this is explained based on Fig. 7. Fig. 7 is a graph show ng
a relationship between speed and tine for presenting a speed waveform of
the rotating-cam 20 drive unit 14, where the nove amount of the X-Y table
25 is over 30 nm A graph in which a down is depicted by solid Iine and an
up is depicted by dotted |ine shows a stagge that given a nove anount of 95
mm of the X-Y table 25, the speed 25 is reduced from 3000 rpm and, w thout
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 nuch

| oaded. A grapls, neigdue: ey £ sStHepE6heEnbytSal betbi Recamdaa WA iis
depicted by solid Iine shows a state that 5 given a nove anount of 100 nm
‘of the XﬂYtég%?qéEgd;he speed is reduced from 3000 rpm and, after a halt
once, and inmedi ately accelerated. In this state, the rotating-camdrive

unit 14 is much | oadedyhdh 9%RRN LFRLWREER aaklon it depicet edobyt $R41 tbdnt ne
10 and an up is depicted by one-dot chain |ine shows a state that given a

move anmount (ol ”“h%uflﬁe %76 tahlgréas, t henspeed,isr ssuiced hyom 3000
rpmand, with a slight halt at around”0 rpm and thereafter changed to

accel eg%éi OZ(é:og,incdfcm 5 _af'lglﬂ.gt \%% ri%(—ﬁt LBGeCalHAr I Uidn 1§%£§nn?)ty Sthdruch

15 | oa cordingly, it en the nbve anount of the XY tablé 25 is

100 nm t hat f%ﬁ%fﬁ%&ﬁiﬁ@%ﬁaﬁégéﬁﬁgd htrdéakSngDshnl adedowthaly | &) the

rotating-camdrive unit nost [ oaded whenthe rotating-camdrive unit

14 is drivenqgg f§§ deceleratipn and, with a halt once, immediately driven
for accel erat71on. teratlﬁ%'such an operation would involve a continued

e LD UL o LeCt el e BUegTAo ghafbe gl B! Btk supeceagary.
25 23, 24, WOLEHYOuLGEAR TALLHES 2l® AR 366PAdLIBRE (ie., O
10 degrees), the pusher 109 is also positionally held at the
upper-end position again 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,
15 to make the drive control so that the succeeding mbunting
position of the board 21 held on thé 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
20 when the insertion head is positioned at the upper-end
position or its proximity and moreover the pusher 109 is
also positioned at the upper-end position or its proximity.
When the distance between mounting positions for
successive component mounting operations on the board 21 of

25 the X-Y table 25 is not more than 30 mm, the above-



35 is intended to prevent the failures of the rotating-camdrive unit 14

w thout halting the operation, in the case where such an overl oad state of
the rotating-camdrive unit 14 continuously keeps, by reducing the | oad
agai nst such an 5 overl oad-state operation, for exanple, as in the state
shown by dotted Iine, before occurrence ofgany failure of the rotating-cam
drive unit 14. However, whereas the nove anmount of 100 nmm causes the nost
overload-acting state in the above exanple, the distance varies in nmany
ways due to 10 various factors such as the characteristics of the

rotating- camgelyd M diidteldl dhe istdaddd en Pieidiallie and thermal resistance
.of other devices and nmechani sns, the cooling function, and the like. A

distance of 90 mm can g dhe di spirdce aheWhizsBranerl oal tideh Msdudimene
rotating 15 camdrive unit 14, whiTe a distance of 110 mm can be the

distance at Gl Quer £ gad sAckesBRTk (QnANRLer nbGhat hYOGRELdRASIMNA 14

Therefore, i'n summary, In i's enbodi nent, since the ovéerload acts nost

when the dr i%{rge gxgééélf&aé@e&eph%% egekecegbq%ngés ef Leckicwe 3@r Qe ainsi, Opes At ed

20 so as to elerate once, then i nmedi ately accel erat ed,

and singe [ allyes, ord Lol dakephace AR s A Aveiland Sl o,

occurs 1 n succession to a certain nunber of tines .e., which could

call ed nu"bie«sgg ggséycgﬁé | wegovgr lgaad opgrations Hlé%ti]gietﬁﬁgﬁl%tgl%irl WieShot he

25 nunber d s depéendi ng on t he characteristics o drive unit

or 115 use ol gaENL o e G (6AINIaLs 50 dssT OREC diiafe WHEN che x-

over | oad- st at’'e” operati ons are perforne I ed nunber of tines

(i.e., permssible nunber of s sive_.overl t] SBL an
t he above 5 Jel?‘?ca%lnorht%le‘fe of™ ulgcrrﬁ&sfl tnr1l Z&: %@%‘?&ggé - sggg{ig oper at %nfsgar e
not performed any.

cut 1 ent 1400 1Bk QUSs W SRothte ARy har T BT oo &0Tbro? By b £5E°

o7 oducky on 59 5 F¥ cb 2Ach* BUBS SORTARF ¢ "6F 1 e cAPIE AT < HrRErTEEE 1 n
ot eoti ng SOX TRy o7 et P nERL cfq Lt T Vi ar e ToroBRehti on of each of
15 bas| & of an ef fect iNR-T oP GG BLEBLLY on CBEr KORS( & peld V10 Wi B0 T 1

which is the period for detecting.effective torgue periodicall and

i nforms an e?feéﬁ’i \dFé‘et &hﬁegaél?dizﬁg e Sh g%gg?rdgt%?&i er%%ﬁ?t °8h the
detectionperiod basis. That_is, the effective torgﬁeégftectin Zﬂ gection
27 det er mi ned"An~BPf Edeyv O T ditfe BRSertheri pred pefi &t mitshsr (hy?r so
detection period froma torque_of which is infornmed a_torque detector
cont ai hed intQﬂtfiQH%Q?QH9nea€ﬁ18FaFh%nerRH§|JﬁpgsIﬁbfy E?Hf§%%ifnanalﬁﬁich
is needed (e, g., within a specified tine) by _each_of the drive Hn%tg 25
10, 14, 23, aCrea®et hehhahi bf mereherbifectPvEifor glie 2SSuming 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 1s set as one operation allocation period,
20 positions of 180 degrees and O degrees in the second
operation allocation period correspond to positions of 180
degrees and 0 degrees of the first operation allocation
period of Fig. 5B. This means that the operation
allocation period in Fig. 5B becomes a double of the

25 operation allocation period in Fig. 5A.



37 deciding section 28 of the effective value determned for each of the
drive units 10, 14, 23, 24. The specified period as the detection period is
usually set-to not nore than 1 sec., and the period for detecting an
effective 5 torque and inform ng the effective torque deciding section 28
of the effective torque is set also to nogonore than 1 sec. Thus, detecting
the effective torque at such a short period of not nore than 1 sec. nakes
it possible to detect the effective torque reliably even with |oad changes
due to 10 any abnormalities. Although it is convenient that the detection

period is constant at yalihdifmrs, yftatidhodhghei ngrl iedidredrbathhg, daie
detection period may be set nore rough for periods i mediately after the

start-up of ghjmediid sr38m 10 89, 140 ddgrée®. inpefn®dsirtWipdrdtieon
tenperature of the drive units 38, 39, 40, 41 has not increased so nuch

agai nst the anbjenti SLNPEr pLAIT enSFilhats@n aké UPbtheNRErabi QriRe easet
i medi ately causing a failure does not occur even with the effective torque

over the umaﬁg-idgr irrz;;}gcg%yglc%; %%0,%% hieng Bk %o@@nﬁﬁﬁf t8efeGidndnin

peri ods of the e units , 24 coincident with one another nakes

e b A PIRARG: YA e e e siss, e |
drive units:géér&421 as described later (see step S21 in Fig. 14; the
rotating-cam drive unit 14 is decelerated. This
deceleration operation is performed until the drive of the
X-direction drive unit 23 or the Y-direction drive unit 24
10 is completed at step S22 of Fig. 14). Then, the rotating-
cam drive unit 14, after once halted with the rotation
angle of each rotating cam in proximity to 90 degrees, 1is
immediately accelerated to 3000 rpm to output the cam power
so that 3000 rpm is maintained during the period from
15 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 wupper-end position Dby the
insertion head up-and-down rotating cam, and moreover the

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 cam is within the range of 0 to 90
degrees, the X-direction drive unit 23 and the Y-direction

25 drive unit 24 of the X-Y table 25 are rotationally driven



38 23, 24 in consideration of the notor type and the | evel of |oad
application. The effective torque deciding section 28 deci des whet her or
not an effective terque of any one of the drive 5 units 10, 14, 23, 24 has
exceeded a specified upper-limt value, based on results fromthe effective
torque detecting section 27, and then inf®ins the control section 2 of the
decision result. For exanple, when the effective torque of any one of the
drive units has exceeded the specified 10 upper-limt value, the control
section 2 controls the drive of the one of the drive units so that the

drive unit iz degel eFghedshoch speehbi pdxiabat ispeakl, speethallen i sdcase, if
necessary, the other drive units may al so be drivecontrolled appropriately

in accordancgwidy t Bg above drbvesddLitd®! mehinthagamoHiei sH 1 vE Uthd .
The specified upper-limt value for each drive unit is ordinarily set to a

val ue that i, lQp% pfnthe bat edid or-quec 1 eagh dei yosuriibndld e 3tha4.
This value is one corresponding to the perm ssi bl e nunber of successive 20

‘overl oad openatd.ong, i m£oat i nyews! ViRer 9 51 1éh t BEgoMeblroad Aperati o hat
the drive units 10, 14, 23, 24 are decelerated, once halted and then

inﬂEdiaéely(%ggebgggﬁgg. Jhedriue Wi t §el@eceld R 244q8K8cRAGHNAANH Ve

presuned to used at 1000 or lower of the rated torque. In 25 particular

ina ContinqﬁgrétfgeaﬂQaEhQanagngEYSnt8&39@ unit 24 of the X-Y table

25 are decelerated so as to be stopped from being driven.
When the rotation angle of each rotating cam
becomes around 180 degrees, the insertion head starts to be

10 moved down from the upper-end position toward the lower-end

| position by the insertion head up-and-down rotating cam,
and moreover the pusher 109 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.

15 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

20 degrees of rotation angle of each rotating cam, starts to
move up, as shown in Fig. 11. In this operation, as shown
in Fig. 12, the' pushér 109 also reaches the Ilower-end
position with a slight delay behind the insertion head by
the ﬁusher 109 up-and-down rotating cam, but immediately

25 starts to move up. In this case, the drive of the X-



39 over 1100 of the rated torque is needed, there would occur an abrupt
tenperature increase to the drive units 10, 14, 23, 24, causing failures.
The setting of the upper-Fimt value to 1050 of the rated torque nakes it
possible to 5 prevent the abrupt tenperature increase. The upper-limt
values for the drive units 10, 14, 23, 243have been set to 105% of the
their rated torques for conveni ence' sake. However, without being limted
to this, the upper-limt values of effective torques may di ffer 10 anong
the drive units 10, 14, 23, 24 in consideration of the type and therma

char act eri stdigsedtfidrhedidi@runAft en tdhel aftye onediréveioni drhae hedrt 24
.decelerated to the specified rotational speed, the any one drive unit is

‘accel erated i gdyer Hd1idwml rotational speed at a time 15 point when the
effective torque for the any one drive unit has' recovered to a specified

lower-limt value, i.eurihfafied ypyals@. idhiveisafl ehy wJusilch aiharety
set to a value that is 95%of the rated torque. In this connection, 20

al though the saf etyrualilg NBymba sSehrb@nd00 db olbelyReelsat gddt ariueo Y210
there is no margin to thé 105% of the rated torque, which is the

upper-lim t yalue s srtbat tﬁn%e i d é vert er@uesdmye gotheyndirthe ty of

upper-litmt value i medi ately when e original rotational speed has been

25 restored. Jhe%%ht@rﬁﬁéfs bf ocfor’ttHer‘L@ﬂmp(yM@ gaHsed A0 1AECUKSNEEiOh a
case where the tenperature would not |lower at the drive units 10, 14, 23,

24. Further npreg é@@rtf, rEguggcingferg%aela%rdatdo‘?@lml%ﬁ%iﬁl%éc?%@%f@@s

rotational speed would Increase, there is a fear that the 5 nachine

productivity, %% J;lggﬁt g@@V@g%@' ¥he BUSiraliNe AR OR{d &tie wal e o123 he
0

safety val ue e rated torque.
of specified mounting positions of the board 21 held on the

10 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 component 3 onto the board 21 is
completed.
When the rotation angle of each rotating cam
15 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
20 degreés), 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

25 driven at 3000 rpm, which is the maximum speed, (see step



In addition, the respective safety values for the . drive units 10, 14, 23,
24 are not limted to 950 of their 10 respective rated torques, and the
specified safety values may differ anong the drive units 10, 14, 23, 24 in
consideration of the type, thermal characteristics, and the |ike of the
nmotor. This operation is explained with rgerence to Fig. 15 2. Based on
results of which the effective torque detecting section 27 has inforned the
.effective torque deciding section 28, at decision step S29, it is decided
by the effective torque deciding section 28 whether or not any 20 one of
the effecti\y@3 asfuesghag excaedetotitingechhi edivppemit nid val wkivEese
.specified upper-limt values are ordinarily set to values that are 105% of
the rated tdqyuesceéléhet dohye tininiskd 0thdd,d2Bre 24pnasodesws | brdtalmke.
For instance, if the effective torque of any one 25 of the drive units 10,
14, 23, 24 hagcgedeadirt ingdbosfedidn ef uipenddrd t21valdle] drhethe &t~
processing step S30, the effective torque deciding section 28 inforns the

control secty opaR1 &f 28 dearlserd i @NdéP @hspacisfdrad ospaashd hat The rowes
than the rotational speed at which the any 5 one drive unit is currently

runni ng; and,sdfen, dpdeinghe Lent aekvef Hahe cent rale sgcli eacBiohhairive
rotational speed of the any one drive unit is decelerated to the

lover-limt yaluesiaey sRdetyaypbéeiodhisisal ghytvakued $rer di-naridy set
to a value that is 950 of the rated torque as descri bed 10 above. The drive

units 10, 235 24 ar gL eSPRELI Vpky SR deplaned a5 £0a4nker mddienldneongs at e
at certain predetermned rotational positions, i.e. rotation angles, of the

rotating ca el_lup%gr—élgfde%%@i%g'a?lecéﬁdiﬁg 1% ki) athAIneRELYeirv e ki t
14 via a nechani cal nechanism Therefore, décelerating the rotating-cam

drive unit Idfaiise o the opesaphen:abhagabionnll Mpuid dite dilic Al agation

time of the Ive units 10, 23,724 to increase. Thus, it becones' possible
to makgythe gif ective farque to 20 lower. At decision step S31, it is
decidéﬁjmhetﬁ%r%%$ ﬁbf’t e any one drive unit whose rotational speed had

e oo o 1o UG SAESEE gL HBgRal ekl e oteaLaL g X e 2,
torque of drive member largely differs between the case where the
distance between mounting positions for successive
component mounting operations on the board 21 of the X-Y
15 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-cam
20 drive unit 14, where the move amount of the X-Y table 25 is
over 30 mm. |
A graph in which a down is depicted by solid line
and an up 1is depicted by dotted line shows a state that

given a move amount of 95 mm of the X-Y table 25, the speed

25 is reduced from 3000 rpm and, without a halt once at around



42 the any one drive unit has recovered to the safety value, the effective
torque deciding section 28 inforns the control section 2 to accelerate the
any one drive unit to the original rotational speed, and the any one drive
unit 5 is accelerated by the control section 2. Meanwhile, at decision step
S33, it is decided whether or not a specified tinme or nore has el apsed
since the any one drive unit was decelerated in rotational speed. If the
specified tine or nore has el apsed, the any one 10 drive unit as well as
the other drive units are halted at processing step S34, on the decision

that some other, an] %‘P&écﬁyff‘&ﬁ QQEHEéEQt%nt ps e%eqeea@rlbyle uniz . £ 15
(0] ent

,addition, als drive units 10, 23, 24 are each conposed of a

Servonot or gsrpi%edrﬂ ne 0{5{19{(%_3555 G‘dﬁ!ﬁﬁ‘e %ﬂ%sqéprlél%dﬁ"stog B@&h Baded.

controll ed contr sect wth the sane constitution. Further,

al so when the drive unj iraz]ipq’ At adn 4 e sachigommased, ofs@r it ofne
€ d dr

controlled by an invert Ive control device, those drive units can

be controIIe ‘foaﬂaﬁﬁb %%oq%%)égﬁﬁﬁf%g %%l ékﬁ%ﬁg SR sCONSirbytal Ot

Furthernnre 24 are each conposed of

S ont PoRI 09 IR 200 ol AB0GR0T Y £ i JO0BReTNE BIbLS 93 Dhe

cont rol con sec ion e sane constitution. 25 (Second

Erbod xzvosfpé‘%%%zs%a e S e

FAvention s SCri éd Wi t reference )

As shown in Fi irst l.ag f . 1,0N

detection ery%g %ﬂ%%@H@t?ﬁﬁegﬁ ée S a dedg? %%%% éve escr eg%ﬁn |ng
apparatus of  the first @Qbod ment (%lrst-order lag filter section 35,
with the tirFtEhstht ﬁcpﬁc r %% 5 a value of effective 10 torque

[rom an effective | o Qye, debect { g, Segt1 o 90 (eamuelens B9, Lheyaf egh i ve
Say {118 SehadnaR’ ge‘iu' Voﬁe'pel“étetdo éyheogéfggé' ¥8a5Q" 948 desiding, sgeLion
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 acceleration. In
this state, the rotating-cam drive unit 14 is not so much
15 loaded.
Accordingly, it is when the move amount of the X-
Y table 25 is 100 mm that the rotating-cam drive unit 14 is
most loaded. That is, the rotating-cam drive unit 14 is
most loaded when the rotating-cam drive unit 14 is driven
20 for deceleration and, with a halt once, immediately driven
- for acceleration. Iterating such an operation would
involve a continued state in which effective torque over
110% of the rated torque 1s necessary, where abrupt

temperature increases would occur in the drive units 10, 14,

25 23, 24, which would cause failures. The present embodiment



15 The tenperatures of the drive units 38, 39, 40, 41 increase in
first-order lag fashions with respect to the effective torques. If the

ef fective torque has exceeded the upper-limt value and the tenperature
increase lasts, the drive units 38, 39, 40, 41 would lead to a failure. 20
However, immediately after the start-up ofsthe drive units 38, 39, 40, 41,
i.e., in periods in which the tenperature of the drive units has not
‘increased so nuch agai nst the anbient tenperature, an abrupt tenperature
increase i Mmediately causing a failure does not occur even with the 25

effective torguene¥ghetine-dIPReEvEhAl trneal ggi1VeaBWHd ethe 4 tsitiaeytdien
.effective torque which is wthin a specified period, nay exceed the

upper-limt yalue {{tthe %J&gﬁuﬁ/ehépfgﬂ@ ey@n dyeredi gl yiaf kel tdwese
start-up, the drive units 38, 39, 40, 41, in such a case, mght be

decel erat ed \due-d &t he, eXpssmARL dhe eldiectiyodoraue, unperadifl tuvad ue

even W t hout tenperature |ncrease whi ch coul d cause the productivity to

d.ete“Ofate f&;&{ﬂ{@oué SOt iye EéHM%#StrPé‘Sﬁc‘f‘éht DEough thecn an
ag

flrst-order ter sec |on 35 and the eftective torque deciding

section: 37 | ul t hu i Si t
S d UL Ofoddia iyl teothusy i a8 Tds Passi Bhe [rate

elimnate the ot'ati onal speed of the drive units 38,

39 40, 4l 1 abgl woatLer 31'?1% YLD, 08&93":% BL eYeNrbhe A aduet ¥l 1y

deterioration re speC| I'ca Hown™ T h at step S1, 151t is

deci ded by t e firs % arkag%,%{,gt %l%e%l on H%’g“' v‘\%gct hf{%lélfea@t = Mhdlye has

el apsed afte ?he up of e drivé units 5 mn. has
FACEE Rt e Sl R e
T oan o T uE e e, BbLa g Bl Lo e SR EET000 o
Sec 00,35 Eurffet e, 1L o b, one! deed e o
rotating-cam drive unit 14, the structure, material, and
thermal resistance of 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-
15 cam drive unit 14, while a distance 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
20 so as to be decelerated, halted once, and then immediately
accelerated, 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

25 number differs depending on the characteristics of the



25 halt until the current start-up. That is, with the 45 nounting
apparatus in operation, and with the -drive unit s 38, 39, 40, 41 kept
continuously driven, when the drive units 38, 39, 40, 41, after once halted
due to some trouble, are started up again after a tine el apse of |ess than
30 5 mn., the drive units 38, 39, 40, 413gay hold the
tenperature-increased state in sonme cases. In such a case, it may be
preferable not that effective torques obtained by the effective torque
detecting section 27 are neglected by the first-order lag filter section 35

until 5 mn.gel@apsesit 18rbuttd hate aBnoh keahibyue) | Orae 4sids eahed as afb
effective one by the first-order lag filter sectlon 35 even if 5 mn. has

not el apsed.gdefRIOrenat h@h@ﬁ°6@§§&8§dtls@‘é’tga)bp@r%@tﬂé%sd% gkt f¥rmed
foll owi ng manner. That Is, prior to step S1, it is decided by the

first-order ﬂ@%}fééécﬁr tﬂlﬁﬁbﬁ dp whetder; of . Ngle 30 M b1 O Er Nes

el apsed since ast t until the current start- up. Then, if 30 mn. or

nmore has el st i 0 hdorg,has not
el apsed, thgﬂ%ggéeggﬁ%gcgﬂga%ﬁgg F%%%%%g%néghs%§8&%§§lnEE?B O% €2t§% S29 in

Fig. 2)sw thout, exe (%ﬁﬁﬂgrzgft@gmﬁgeps§%1lﬁfwgygflé%ék§ﬁgﬁéché%éﬁHonsnay

elimnating operatlon as shown he Steps S2 and followng in Fig

be exeCUtedg%%tggt2%8§%ﬁg@gcoun ﬁd%%één eg%hggegé Eﬁ :5?%F%ﬂfyﬂn9% of

exanple, it 1S assu ers aré prov or eac
the drive units 10 3, _24.

Egs &L;?Le?rd%rttt ) ef f?SeF§ﬁé§§IP§& l??&?tﬂ%% 5$%ﬂ§£té%| |ng se t|on
14, 23, 24 H&%l%xcégdeémnﬁﬁnéjgpeC| u%agupagxoﬁggd?ggbﬁge éaMSFEthS?%O
uni (5 has oRCEH f%@“eééé'rlhtsﬁgefﬁﬁfefc“Yﬁett%’; g S g b s e %ﬁﬂ've
one at ' &ep ShT ﬁ%?%’%” aiiers 15 B A i %eé‘]ﬁe‘?gﬁi?éﬁgtbtyh

counter Cl counts Iargfr EQan§ungyﬂ§ QEa”EaEQQIo¥h§Ecﬁhe géggéltgélén,

an effective torque detecting section 27 determines
effective torque for operation of each of the drive units
10, 14, 23, 24 (at least rotating-cam drive unit 14) on a
15 basis of an effective torque detection period (a specified
period unit which is the period for detecting effective
torque periodically), and informs an effective torque
deciding section 28 of detection results on the detection-
period basis. That 1is, the effective torque detecting
20 section 27 determines an effective wvalue 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

25 10, 14, 23, 24, and then informs the effective torque



effective torque over its specified upper-limt value is an unusual error
tenporarily caused from sone reason, this 15 error is elimnated. That is,
nore specifically, only when the excess of the effective torque over its
specified upper-limt value has succeeded nore than three tines, the
effective torque is treated as an effectiy® one. This nunber of tines,
three tines, is given above only as an 20 exanple, and it may be given by
an arbitrary nunber snmaller than the nunber of tines that causes the
relevant drive unit to lead to a failure. If the counter Cl counts not nore

than 3 at stRRi®hind hecdti®r DS et i tberpetiod ohldet erttecamipard ofbr f or
25 exanple, 1.-sec. at step S10, and then it is decided at step 47 S11

whether or ngfcnl sec.tHasqelapseghitwhere, only, 131 sac. hageel apsedr aédst ep
S11, the processing flowreturns to step S2. |If the counter Cl is |arger

than 3 at steni9f 25! PReCAWRLEEIGA $RiRRPONI Bgui D1y Ngedr itve nuY tndhat
has exceeded the upper-lIimt value iS cleared at step S8, and then it is

decided at shep, S9 her @y NPt t B GRINt 86y Cla S FEsRPNENNGe £ fetheydri ve
unit that has exceeded the upper-limt value counts larger than 30. If the

counters C1 10,.countg, b af ges -h030 3k r3eR i9% ddiRuiY eassd gy fsoue gogs to
procesg?ng i%%p S30. |If thercou%tereC1 coun#é not nore than:gggat step S9

the processing 4} opgoes charsten S, Manniid eabh 89 gblesidae diongue of

any one of t ive units 24 is not nore than its 15 specified

upper-limt yalue @f,st egegéctmsntthgee%%%%tt%ecz’cowuree%@@lmg_ fostbet

drive unit i's increnente one“at step and thereafter 1t is decided

at step S4 wisifier OF ASE RBECOHINST REOUMRS AOYod S b EEENS

the effective torque reliably even with load changes due to
10 any abnormalities.

Although it 1is convenient that the détection
period is constant at all times, yet without being limited
to this, the detection period may be set more rough for
periods immediately after the start-up of drive units 38,

.15 39, 40, 41, i.e., periods in which the temperature of the
drive units 38, 39, 40, 41 has not increased so 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

20 value.

Also, setting all or some of detection periods of
the 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

25 detection period may differ among the drive units 10, 14,



when the non-excess of the effective torque over its 20 specified
upper-limt value is an unusual error tenporarily caused from sone reason
this error is elimnated. That is, nore specifically, only when the

non- excess of the effective torque over its specified upper-limt value has
succeeded nore than three tines, the effeggive torque is 25 treated as an
effective one. This nunber of tines, three 48 tines, is given above only
‘as an exanple, and it may be given by an arbitrary nunber smaller than the
nunber of tines that causes the relevant drive unit to lead to a failure. 5

If the countes G isy|asgeiathapidnabrstap Sbrotheygeuntel Gk cosvespendi ng
to the drive unit that has counted not nore than the upper-limt value is

cleared at sten Sxp@nddhgh the processing flow goes to step S10. If the
counter C2 counts not nore than 3 at step 10 S4, the processing flow

returns to step S2. Th@ﬁ?Q@ff@@@fvét€8§guéndg%§HQh@9é@%ﬂﬂbdMEﬁr@%ci@e§0t

the effective torque any one of rive units 10, 14, 23, 24 exceeds

its specifiggd upper f%t\/é‘ﬁu ££80 ﬂfgatto’i:%ed%cf' SN dre r@fietﬁ@rd@y@éy

one tinme of corrparl son resu tS (0] fecti've torquées agai nst the

upper-ldimt yalue, gut 1hhat, o he, degi si gggggaege a6 @sr Ay e@Eglggyygmpge

only when the sane resulfs hdve succee plurality of times or

speci fi ed nu@?fﬁe, béééﬁ’onsfbéﬁf%sdfﬁgﬁt{ﬁ@ effective torque detecting

section 27, and then informs the control section 2 of the
decision result. For example, when the effective torque of
any one of the drive units has exceeded the specified
10 upper-limit value, the control section 2 controls the drive
of the one of the drive units so that thé drive unit is
decelerated to a specified rotational speed. In this case,
if necessary, the other drive units may also be drive-
Iéontrolled appropriately in accordance with the above drive
15 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
one corresponding to the permissible number of successive

20 overload operations in continuously performing the overload
operation that the drive wunits 10, 14, 23, 24 are
decelerated, once halted and then immediately accelerated.
The drive units 10, 14, 23, 24 are ordinarily presumed to
be used at 100% or lower of the rated torque. In

25 particular, in a continued state that an effective torque



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 unintentional deterioration of
production efficiency can be prevented, so that unnecessary deterioration
of productivity can be prevented reliably3325 On the other hand, the

decel erati on operation can be 49 perfornmed only when properly necessary,
so that drive control of the drive units can be achieved appropriately. In
addition, this Fig. 8 wthout being limted to applications to the

upper-1imt salme1dRYofl 8RebeabeaPpbirgdet @ st R dduepr -dHidid walle, ovbigh is
the safety value, in the same manner, thereby elimnating the possibility

that the driye switst Mighbebatiis- dricwen sduerd ordet get ven wefife SLevend,
wi t hout enough tenperature decrease, so that any unintentional

deterioratiom of 5 hecpnaduet ign 1u-kQ ef frgbeseyteag ke pieyenbgdrandmit
unnecessary deterioration of productivity can be prevented reliably. On the

other hand, H@}@C%g' ef @44 0B ropai At QR ccaN: beqper handrd onl yoMam i opsrly
necessary, so that drive control of the drive units can be achi eved

appr opri at el e A FUNeln ik ens@sesubel gotbgsdrive units 38, 39, 40,

41 are each "conposed o servonotor and a drive control device, and where

those are each conposgd, qf ﬁemaﬁw%i@ééeéopy@ 4PYeEt6hi8Rd13, g%h,ve

control device, since t%e:Qenperature i ncrease characteristics are

enpirical ly i ¥R E DA 0, 85605, WGLE LBechLMenCoPSEANLa TeOLabBE. for

first-order secfion 35 1s se sec., setting t

o SR fen o4 ASIoeric g0 ebdechautg, Deppraduggten Il o
the upper-limit values of effective torques may differ
10 among the drive units 10, 14, 23, 24 in consideration of
the type and thermal characteristics of the motor.

After the any one drive unit has been decelerated
to the specified rotational speed, the any one drive unit
is accéierated to the original rotational speed at a time

15 point wﬁen the effective torque for the any one drive unit
has recovered to a specified lower-limit wvalue, i.e., a
safety value.

This safety value 1is ordinarily set to a value
that 1is 95% of the rated torque. In this connection,

20 although the safety value may be set to 100% of the rated
torque, yet there is no margin to the 105% of the rated
torque, which is the wupper-limit wvalue, so that the
effective torque may g¢go beyond the upper-limit value

immediately when the original rotational speed has been

25 restored. Such a state, if continued, would cause



third enbodi mrent of the present invention is described with reference to
Fig. 4. As showmn in Fig. 4, in this enbodinent, an input section 42 is
added to the nounting apparatus of the 5 foregoing first enbodi nent so that
data input is enabled. In this enbodi nent, when a decel eration of the
rotational speed is perfornmed to a speciféded rotational speed when an
effective torque of drive units 43, 44, 45, 46 has exceeded an upper-limt
.value, this enbodinent is 10 enabled to input the specified rotational
speed fromexternal via the input section 42. This specified rotational
speed is detmigurmeshaependi ngasae wherentheormesperaruck neusid usttur oyeype
-of machine), the way of use of the drive units, and rotational 15 speeds
requi red foratt hehdrigeivusi tnitAccanndi nghy, 2bhere4d.s a Ferthéomosettitige
specified rotational speeds for the drive units 43, 44, 45, 46,

respectivel y5r &a6a1dl} Ngolf0 thecpl aeet Pbnusearahd theglerptsenof afpl itaeion,
20 The setting can be easily achieved by virtue of the provision of the

i nput sect i o t4d BURN Wpded hRopN asenee cefsed pinumd i1y af fdairvechi tshd3,
44, 45, 46. In addition, when the input section 42 is inplenented by an

operation panglhidd BecaiBeipes§i Rldaltd 26wdlk| eddnywdrylly speaifised the
rotational speeds, i.e., to do the
appropriate value for the safety value is 95% of the rated
torque.
" In addition, the respective safety values for the
drive units 10, 14, 23, 24 are not limited to 95% of their
10 respective rated torques, and the specified safety values
may differ among the drive units 10, 14, 23, 24 in
consideration of the type, thermal characteristics, and the
like of the ﬁotor.
This bberation is explained with reference to Fig.
15 2. |
Based on results of which the effective torque
detecting section 27 has informed the effective tordque
deciding section 28, at decision step S29, it is decided by
the effective torque deciding section 28 whether or not any
20 one of the effective torques has exceeded its specified
upper-limit value. These specified upper-limit values are
ordinarily set to wvalues that are 105% of the rated torques
of the drive units 10, 14, 23, 24, as described above.
" For instance, 1f the effective torque of any one

25 of the drive wunits 10, 14, 23, 24 has exceeded its



51 input so as to change the decel eration speed value that is the specified
safety value, the lower-limt value or upperlimt value of the counter Cl
or C2 of the first-order filter section 35, and the like in consideration
of use 5 environnent, machine type or characteristic, or the like, of
course, in consideration of use environnmeai, nachine type or

characteristic, or the like, it is possible to do input so as to change the
_upper-limt value of the effective torque. 10 Further, when the input
section 42 is inplemented by a floppy disk, it is possible to input
rotational sfieedsradd thsetikemifurhnee, when,the iprudesseicid w2 $30,
dnmplenmented by an interface which allows data to be inputted froma 15

hi gher - or dery Ot €4t ide DaCO RS PasSt M Engi Ndarion t @8 nputifoohat i ohal
speeds and the like fromthe high-order conmputer. In addition, the case is
the sane al S(%bm t BectRRHt 2sest i gn A2 d1eRiavdeth i B i ietiantl speed
enbodi nent of 20 the present invention. According to this enbodinent, the
mount i ng appagat us. CaABLESeSHAN 18fd erdiye: 4oL nuspdetieall A isactid 2dy 36
for detecting an e?fectlve torque required by at ?east one rotating-cam

drive upit léh@naggvgh%ﬂﬁﬂ”f%;&ﬁrggng§yd@dﬁ%fﬂﬂt§n&p:t%@n,zﬁnégka£hén

ef fective-torque detection cycle; an effectlive torque deciding section

28, 37 for deghdifg whelher il L. delech ed (Ll eedaia dbidugdes of

exceeded its upper-lrmt value, or er or not the effective torque has

peen restoref, [T ORy! NG, LXGLE0. SERLE G Salls1 SRLELY YRl Uie a1dRLECLIAR:

error elimnating ans eci di ng or not the effective torque

Jerecten P Shfugl oLl veaLatg)GAREec! i SO Ha B0 L8 BrUShartion

error, before a decisron he "ef f'ect1 ve torque deci ding section” 28,

37, to assign the eff ive .10 torq [ h e Ld nRBg
detection er?%?,g?oaaﬁg%%?e%?a¥o$£t%g%dégigF%n9%59§hgoggﬁécggvgéfgfque
deci di g sectjion 28, 37; and a control section 2 for perform ng control of

each of°the %P%X?fonic conponent feeding unit, the board hol ding section,
e e 0% Feet 20, Zhhe ol AL, Lo P MR e ARG 1B,
designed as to .intermittently operate at certain
predetermined rotafional positions, i.e. rotation angles,
of the rotating camél 11, 12, 13 each connected to the
15 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
20 lower.
At decision step 831, it is decided whether or
not the any one drive unit whose rotational speed had been
decelerated has recovered to the safety value.

At decision step 532, 1f the effective torque

25 deciding section 28 decides that the effective torque of



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 detection error elimnating nmeans 35 as a
non detection error and noreover decided by the effective torque deciding
section 28, 37 as having exceeded the uppge-limt value, then an original
rotational speed of the rotating-camdrive unit 14 fromwhich the effective
torque has been detected 25 is decelerated to a specified decel eration
speed of the 53 relevant rotating-camdrive unit 14, and further if the

effective tocr}%leang/ bhe wetaki NGricamLY | ¥ecoméied dtdetaet eth ity healue,
.effective torque detecting section 27, 36 has been decided by the effective

torque deci dify SeCtdiw8, Rfrd@fe 5 AV dithd oW @i gt 7®r eifiherms t stisaf ety
value, the rotating-camdrive unit 14 is restored again to the original

rotational spsfdeoASs@ctEsHl b, tht RS fRossid! @n%'ooﬁépl@fﬂﬁi% tediper es ur e
i ncreases of the rotatingcamdrive unit 14 that would occur due to the

decel erati OF‘EHQ 9f1 4 h8a1 0t-aLLenshatPegd f, thel renat hAg- eam did Mee Uhit 14
to the speciftied decCeleration speed en the effective torque, which is a

non detecti ofy SILa o has.Pgeedad die ippeiadii yal ue. Thus, failures of

the rotating-camdrive uni 4 due to tenperature increases can be

prevented, 15 allow ng,the operatien 1040 Q0 witBowshal ting & hgeanghiine.

Further, when the effective torque has Towered to not nore than a specified

safety valugudhe.f obathgpaly spesd 4.4 eolpl edragail bixd N iddh ndlnce

rotational spéeéd, thus nmaking 1t possible to high-efficiency production to

g oad ol thoth O n i S0 PEWKL DG, 8 AULEP- PLELRE A DL BLLEGORAT) SELYR. UM |

14 and withoUt  uniecessariTy he machi ne. Furthernore, making a
O pe et actFo, LBFECH AL gt ookl vgabonauegtia bag bey 4ep, ced
beconEfoposséPiget8n§ iggn%kﬁjaqxsd@ﬁgcgkﬁgreE&Q@ea%%ﬂgg“%re5ﬁalted at
processing step S34, on the decision that some other
abnormality has occurred at the any one drive unit.
In addition, alsovwhen the drive units 10, 14, 23,
24 are each composed of a éérvomotor and a drive control
15 device, those drive units can 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
20 by the control section 2 with the same constitution.
Furthermore, also when the drive units 10, 14, 23,
24 are each composed of a stepping motor and a drive
control device, those drive units can be controlled'by the

control section 2 with the same constitution.

25 (Second Embodiment)



a decision in accordance with the tenperature increase curve of the
rotating-camdrive unit 14, thus making it possible, for exanple, to | ower
the frequency of rotational-speed deceleration for the rotating-camdrive 5
unit 14 inmredi ately after the start-up of the drive unit. It is noted here
that the significance of applying this enbadinent to the rotating-camdrive
unit 14 is as follows. Under the condition that, on the board 21, the

di stance between a current-time nounting p05|t|on where 10 one conponent
‘has been inserted and nounted and a next conponent nounting position is so

large that a |arge MoV aMOURNLEOfnbhet bOGr diptlatitidie a¥c¥ribable 86 ithe
dnvolved in driving the X-Y tabl e 25 unt|I t he next conponent nounting

posi tion congs-d:fy b%mBeahhleHIEedofm%re t Bee SONAL 1R eIRGIION1 45 Phsctibd@
necessary to tenporarlly halt the drive of the rotating-camdrive unit 14

until the myg le ggh\@ t@)lﬁ_%Sgs hal ted. Wien the drive is resuned
several secon ter the halt here does not act so nuch | oad on the

rotating-cam dr| ve unige 144 mmeyﬁr,m\?e%t he, drdMe -3 2d o esggeded) £0r 2
seconds after, there acts a large | oad on fhe rotatlng camdrive unit 14

such that a %u@,ﬂlocrgu%ngag hgneféfaqﬁr#yg Ler 0% o1:05% Pithfndt gbhe to

be applTed. a state conti1 nued nore an the perm ssi bl e nunber of

successi ve quer| oag. 0pefa i ans, & a%ovagoaéséplgé 22BLNeUL S cause. Lbe

rotating-cam I‘I ve uni ncur 5 consi d generati on,

reSU|tInglrkﬁiffH}é% ?ﬁﬁgﬁaﬁgh@.halt or runaway of the drive of the

rotating- cant df i Ve Uni prelimnarily prevent this, when the

per mi ssi bl e nunber of f%cc%§§g¥e gggglg% <¥¥¥§ngQ§CE?§BI3@eeWu tﬁﬁg

further continued overtoad opera ron a rmards i s prohibited, an
doing Sor SUEHR? AT aETty o SEFeviht d0 wheP Q%El)ﬁ%‘?afaﬁz ?‘feré‘%ﬁgetl@‘
o 11 i bhcy | SOREIR ar TR, %r?a.téﬁ%?%%‘??ﬁif OYHE o SR ERe i Rbant FokrR nd
vari ous ways(SEoFVA HetankS, B AOIGN EHE ptroﬁéqéfr%?rcﬁ% ﬁ?&”ﬂb@ﬂ %QC’C%;I? 3
mvent on noPte A EBoat TERbt dRe AP VF AT 14 or SEiRpl SECERED
b appl Yed mECEESBY « SRtk ASRbord nsPanpar S Bom o HEC kBB ™

al so to such mounting apparatuses of other types as shown in Figs. 15 and
16. For |nst%%€ElO@|g Y45 is a perspective view of the X-Y orthogonal type

nDuntln apparatus according to the 25 fourth e di nent, , of e esent
i nvent t gn p$h|s X-Y The t%mperatures of the Hbgve units %Jl gé, 38,

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.
20 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 units has not increased so much against the
ambient teﬁperature, an abrupt Lemperature increase
immediately causing a failure does not occur even with the

25 effective torque over the upper-limit value.  Meanwhile,



56 orthogonal type nounting apparatus conprises: a board hol ding section
226 conposed of a pair of rails for holding a board 21; an X-axis direction
drive unit 223 conposed of a pair of notors for driving a pair of X-axis
direction 5 screw shafts 224 into synchronous rotation to parallelly nove a
Y-axis drive nenber 225 along an X axis; @4 Y-axis direction drive unit 221
I npl emented by a self-propelled notor or the like for a Y-axis direction
_screw shaft 222 fixed to the Y-axis drive nenber 225; and a nounting 10
section 220 inplenmented by a suction nozzle held on the Yaxis direction

drive unit 23L.whexgi n e LOMRRNERErdhef edifilcam ascanmanent of egsbCasisri te
.or tray or the like Is sucked and held by t he nounting section 220 and

‘mount ed ont @ 4he,Poaf A, 2dyddu t fge XaypREL hogoRak at e riRUMHNG A @PPag at us
as shown above, the priesent invention nmay be applied to any one of the

X-axis dir e%ﬁd;r%edrév‘é% URinfe A%dre & X didtaiid Qb drine diti<te 423t &nd

an up- down ve device such as an up-down drive notor and the |like for

moving up ang; doj t4[t§, nezzl§ afydihe, M i g RRCHHOM LD e % dd Hud bd s a

per spective Vi'ew df e rotary type nounting apparatus according to the

fifth ambodismnt ool LheoRr Ssantcs fyent joNo e [ARBLY11YPE R Nven

appar at'us conpri Ses: avin Irection drive unit 231X

par ats corpri SE57 an"x 231 havingan .
and & Y-di 1SRN Ve ol L 28LY: A ILUAD! | ULIZS SbueaTPangi. sugid on

nozzl es 233%%%%3% noun séction; "a rofating nenber 232 on

uhi ch the MIQLISP" combanent Sustion norgles 233 dg.ariandsdiye

ci rcunf er enti 'l ating-menbér “drive uni I mpl efent e y a notor

o the | ke Jor. | nter it ent 13,285 Vg Hhest 08 ALLAG JETPEL 2325484 fon
rotation; ana4a
35, and the effective torque deciding section 37 is
10 informed of the result, thus making it possible to
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 deterioretion.
More specifically, as shown in Fig: 8, at step 51,
15 it is decided by the first-order lag filter section 35
whether or not 5 min. has eiapsed 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 min. elapses.
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 35.
Furthermore, it may be considered additionally

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

25 halt wuntil the current start-up. That 1s, with the



transfer nmechanism 234 for transferring a rotational force of the
rotating-nenber drive unit 235 to the rotating nenber 232 and noreover
noving up arid down the conponent suction nozzles 233 at conponent nounti ng
positions, 10 wherein the respective conponent suction nozzles 233 are
positioned to at |east conponent sucking pgsitions and conponent nounting
positions for the board 21 by the intermttent rotation of the rotating
_menber 232, where conponent suction and conponent nounting are perforned.
1n 15 such a rotary type nounting apparatus, the present invention may be

applied to any,Qng Plagher 26041 eat iR Ariive  Unidd 231k the ¥rdiveedid Dis

.drive unit 231y, and the rotating-nmenber drive unit 235. Furthernore,

conbining any ar ! r afy eAPOYIARNt So0i 4000k her RARED! | @il Y theomATRag
t he foregoi ng various enbodi ments a?loms theit respective effects to be

produced. Acgrdi ngs £ 0yd hey or et el D 4 NS dTbtnd 119 AR Edifole,

conpri si ng: fective torque detecting section for detecting an

effect | ve torquect eaul s eloby Al easioONe 29xl il Loamaagst hespl usel ity

of drive un 5 ective-torque detection cycle; an effective

torque %eci ding seghion foro deciding theggor pot the detectigdh gffeciive
torque ‘has éxcedde i%s upper-l1mt val ue, or’ whether or not the effective

tordue has hesg festared [rom s he sxpens stal cdo.dls safstmvaligien

detection error e nating neans tor deci _ er or not the
Loraue det ccledly A EREAE AL URCSL PRI SeEL AT ot gt
assl an the el gcliye, A0t CLONG, LED Dag Dean, JeGl o9 25 syaancepection
s LA R G R S
SeCtiOPO thebé%L%ﬁ%{tgh(gffective torque is treated as an effective one
by the first-order lag filter section 35 even if 5 min. has
not elapsed. Therefore, the processing flow may also be
done in the following manner. That is, prior to step SI,
it is decided by the first-order lag filter séétion 35
15 whether or not 30 min. or more has elapsed since the last
halt until the current start-up. &hen, if 30 min. or more
has elapsed, the step S1 is executed, while if 30 min. or
more has not elapsed, the processing flow may Jjump to the
step S2 in Fig. 8 (step S$29 in Fig. 2) withoﬁt executing
20 the step Sl.
Further, a detection error eliminating operation
as shown in the steps S2 and following in Fig. 8 may be
executed by the first-order lag filter section 35. 1In the

following example, it is assumed that counters Cl and C2

25 are provided for each of the drive units 10, 14, 23, 24.



15 drive units, the effective torque detecting section, the effective
torque deciding section, and the detection error elimnating neans, wherein
the control section perforns control operation so that if the detected
effective torque has been decided by the detection error elimnating neans
20 as a non detection error and noreover gecided by the effective torque
deci di ng section as having exceeded the upper-limt value, then an original
rotational speed of the drive unit fromwhich the effective torque has been
detected is decelerated to a specified deceleration speed 25 of the
relevant drive unit, anghi fidheseffespive,tarque alecided the tdid Vit +
detected by the effective torque detecting section has |owered to not nore

than its safgtyeyal 4g, rhhecdri@tinid 35 (68t ergdcagaen Hordde Qstpined
rotational speed. As"a result of this, it beconmes possible to 5 suppress

tenperat ure dnorasess pfwhBendel ve il dabrrest dvecesiqdee dfo ddie one
decel eration of the rotational speed of the drive unit to the specified

decel eration,sp dde ghifrectifge tarquepswhi gh i5ad nNeRcHetegt i obs
error, has exceeded the upper-limt value. Thus, failures of the 10 drive

unit dug to rEobBELEARES GaRuRe [ QVentedyaahbowieng dde opetréi on
to go o% W t Sﬁ?ﬁaa.%iﬁab?ﬁefggcﬁing.uFur&hg¥, mhenat%e effective torque

has | ower ed t t han a specified safety value, the rotational speed
IS restored:%§%$% ?%R%%%)briginal rotational speed, thus 15 meking it

possi bl e to hi gh-ef i cj eneyeDLoductiin to,e, £a0Fi gllyOun MMM | BEUGEI NG

failures of the drive uni w t'hout unnectessarily halting the machi ne.

Fur ther mor e, by, kL0 9cHELAT 902340, e RSl Ly Of v 21T fectius

torque after the processing tection error elimnating neans, it

becomes possibl el g, eLh ! DALS: 8Py ACLOFLLONORETRL BRLABKE. BodahtShplven

accor dance h the tenperat’uré i ncrease curve o ive unit, thus
ki ngy b1 DOSSLP! E LG SHEIREE nh PhUBE bR EpoumnaY sk egkeLLotal s ppeed
drive unit. deggded at step S$7 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
15 error is eliminated. That is, more specifically, only when
the excess of the effective torque ovér 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 times, is given above only as an
20 . example, and it may be given by an arbitrary number smaller
than the number of times fhat causes the relevant drive
unit to lead to a failure.
If the counter Cl1 counts not more than 3 at step

S7, the timer is set to the period of detection period, for

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



The invention described in the second aspect of the present inventionis a
nounti ng apparatus defined in the first aspect, wherein each of the

el ectroni c- conponents is an el ectronic conponent having lead wires. In a5
nount i ng apparatus for nounting the el ectronic conponents equi pped with
leads, it becones possible to suppress teqrperature increases of the drive
unit that would occur due to the excess of the effective torque over the
specified upper-limt value. Thus, failures of the drive 10 unit due to
‘tenperature increases can be prevented, allow ng the operation to go on

wi t hout hal tg179 a8 HERCRiN@ o tThe JddiV.eMdsOn 1dgsadd beghd e tdiel ¢ hif di aspect of
.the present invention is a nounting apparatus as defined in the first or

'second aspegf,s WIELSLO4t NG ebechreniG 1, £oppeRert ihged Ngs Ukt LGoRPriSes:
an el ectronic conponent feed section for storing therein a nmultiplicity of

el ectronic GQIROnReNt s and feeding the el ectronic conponents independently
of one another; a plurality of conveyor nenbers for taking out the fed

el ectroni c conponents @nd.x0 LBEALERN\AYI 19 §AegBLEGTONI E geNRARgNtsST |0
t he mounting sections and a conveying section for noving the plurality of

ComvEY g Tehel o fRcbhe ONIEY | 0oSRADRES 1B ST MIASE | B StHiaN0Aa s

annul ar” shape. ese pluralrty eyl ng nenbers and the conveyi ng

section, 10 N6 &ndDUN | 18,8RRE AL HS S0 A Gh L Nea FoaPaReRta Ay comyayed.

it 61 becoffes posSSi Suppress tenperature i ncreases of the drive

uni t that ] '%_loﬁicuj{s %gﬁeq};q?eérﬂagts ?gafeg%&fwﬁégfhﬁf&tﬁov@ $0L QUeLOVEE Efe

specified u Iur es e drive unit due to

e e S S A2 SRR Y EELFS . B O d NBQPOELERCLO 0T

_ : _ e invention described in the fourth aspect
i e N T R R
o o o A ARG LR X0 B B O . SERLLON L etodndfgo of
ated oraus 14 ecors, POSSLOLSLO RUPRASER ARG AL EolEL O nBLe e
than 30 at step S$9, the processing flow goes to step S10.
Meanwhile, if an effective torque of any one of
the drive units 10, 14, 23, 24 1is not more than its
15 specified upper-limit value at step S2, then the counter CZ
corresponding to the drive unit 1is incremented ﬁy ohe 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-
20 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 tordque is’

25 freated as an effective one. This number of times, three



The invention described in the fifth aspect of the present invention is a
nmounti ng apparatus as defined in any one of the first to fourth aspects,
wherein in the effective torque deciding section, the safety value of the
20 effective torque that allows the drive unit to be restored to the
original rotational speed is set to 950 ofigthe rated torque of the drive
unit. By the safety value set to 95% of the rated torque of the drive unit,
it becomes possible to suppress the deceleration of the rotational speed of
the 25 drive unit to a mnimum 62 The invention described in the sixth

aspect of thejresent igvent iMbds a8nHuUd Ngn apRakples amdleftnety oany
.one of the first to fifth aspects, wherein the detection period of the

effective toraug, dgtect] ngraeethop Suiedetrsiiop ehaherréf estroee torque
required in a specified unit tinme"of the drive unit is set to not nore than

1 sec. By the.gdeteghien d0d sat tQ NOfa Pl @ ikaN dnSECro | 1ehECRES
possible to detect the effective torque al so when an abrupt | oad change has
occurred. 10 Thg,jdvention described in the seventh aspect of the present

invention is a nounting apparatus as defined in any one of the first to

sixth agpects, whereing hgggor&glgllt&ecéj ORsPeLi QLIS G r 8l .80 dthad &4, the

effective torque does not becone | ower than the specified upper-limt val ue

15 even if the r$hgékggﬁuﬁ§pgggrgggggséﬂéiWg)uehg QﬁjQGgehﬁ&gtqg“%Fhﬁagrive

unit is halted, _ econes possi t o suppress mage of the

machi ne' to a niégggg%ﬁv%gl%p Lhed ngFgPLRiH§§ gggﬁgrﬁﬁsacf@gp@@igngy

unr ot at abl e St at he I'nventi on desc ed 1n the eigh aspect of the

TSt to Severth Sepeied. ier erd TRectt AT AT oY it MACYSB0Es T 0 o

first to seve _ _% rive’uni i Ses a servonotor and
BB et e EOLREORL R LT LRAR AL e RS e B Lhep,
10 S4, the processing flow returns to step S2.
Through these steps, in deciding as to whether or
not the effective torque of any one of the drive units 10,
14, 23, 24 exceeds its specified upper-limit value, not
that the decision is made for every one time of comparison
15 results of effective torques against the upper-limit value,
but that the decision can be made as an effective one oﬁly
when the same results have succeeded to a plurality of
times or a specified number of times, so that detection
errors can be eliminated and more accurate decision can be
20 achieved. Accordingly, it never occurs that unnecessary
deceleration operations are performed due to detection
errors, and any unintentional deterioration of production
efficiency can Dbe prevented, SO that unnecessary

deterioration of productivity can be prevented reliably.

25 On the other hand, the deceleration operation can be



63 becones possible to perform high-speed, high-precision positional
control. The invention described in the ninth aspect of the present
invention is a nounting apparatus as defined in 5 any one of the first to
seventh aspects, wherein the drive unit conprises a notor controlled by an
inverter and a drive control device for coatrolling drive of the notor. By
the drive unit conprising the inverter-controlled notor and the drive
control device, it becones possible to 10 perform positional control wth
sinplicity and | ow cost. The invention described in the tenth aspect of the
present i nveydydfQiney a oMYNt wAgnappabpkus yasndekkpadyi n sy onet ofdihee
first to seventh aspects, wherein the drive unit conprises the stepping

‘ot or and t he,dnioe FOHHOld S dam iaes fin qantdal ddwen digprenf1 el gt eppi ng
notor. By the drive unit conprising a stepping notor and a drive control
device, it becomes posgi bigqieipel f ehispasid. opal weenbue!l puitdy | piwmcesd and
sinplicity. The invention described in the eleventh aspect of 20 the
present '“V9ﬂ§'%% u%c%tq%g@t'ee appar alyise @s1 deft neghiive t hazkenghsaspgst,
wherein a time c ﬁ%tant of the detection error elimnating means is set to
100 secs By 1he S8Iting o 1A% SECni 4 tv PREOMBS, PASSI bl nd Os oL egtvabee,
effective tordque approximate to the actual tenperature increase curve 25 of
the drive unjt. .y 64, Jhe tnveatd on descrl bed iy the tyelheh aspechi ofcyhe
present invention is a nounting apparatus as defined 1n any one of the

first 1o e el NeAoPasive WIIPMARPrAS! A9sAB-hIRH! ARCUPMBYVRIGH 2

set val ue of

errors even without enough temperature decrease, so that
any unintentional deterioration of the production

10 efficiency can be prevented and unnecessary deterioration
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.

15 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

20 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)

25 Next, the mounting apparatus according to the



5 decel eration speed for the rotational speed of the drive unit in the
decel eration operation can be inputted fromexternal of the nounting
apparatus. Thus, the set value of the deceleration speed can be easily
changed when the load is changed. 10 The invention described in the
thirteenth aspect of the present inventiohOis a nmounting apparatus as
defined in the twelfth aspect, wherein the input section is an operation
_panel . Thus, it becomes possible to determ ne the rotational speed while
the machine is being adjusted. 15 The invention described in the fourteenth
aspect of theiprEsedodimeant icm tfe dreREtt nigiepparat uss ade stef ivadl witth he
twel fth aspect, wherein the input section is a floppy disk drive. Wen a

mul tiplicityofersdiid afo munt ing apparatuses are used, it beconmes possible
to set the 20 rotational speed without errors even if the operator has no

know edge as to the rqgatina - spegdgsettti ng. thie ignetinemtdesat i beoutn
the fifteenth aspect of the present invention is a nounting apparatus as

defined in the iyl ft4p aspechdquheresn te mipuicisect k@bairatas 26fi ntkef ace
whi ch allows data to be inputted from a higher 65 order conputer. Thus,

it becogres passddl gnd o Codd eaid deieBNEg e Kot add onal nspeeds setalvpddies by

t he hi gher-order” conputer. The nounting apparatus described in the

sixteenth In this embodiment, when a deceleration of the
rotational speed is performed to a specified rotational
speed when an effective torque of drive units 43, 44, 45,
46 has exceeded an upper-limit value, this embodiment is

10 enabled to input the specified rotational speed from

external 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

15 speeds required for the drive units.

Accordingly, there 1is 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.

20 The setting can be easily achieved by virtue of
the provision of the input section 42 even with the
presence of a plurality of drive units 43, 44, 45, 46.

In addition, when the input section 42 is

implemented by an operation panel, it becomes possible to

25 directly input specified rotational speeds, i.e., to do the



5 and seventeenth aspects of the present invention is a nounting apparatus
as defined in any one of the first to fifteenth aspects, wherein in a case
where the effective torque detected by -the effective torque detecting
section is decided by the effective torque deciding section as 10 having
exceeded the upper-limt value, or as beifig not nore than the upper-limt
val ue, the detection error elimnating neans 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 15
speci fied numheit ofo tidrese @nshibetret astedaretton eberdnatalmg neets is
.decides that the effective torque detected by the effective torque

‘detecting sagid afpdS @B LRIRGHIGN WY, tren dver s decilsiorn r esppdr-does
not succeed to the specified nunber of times. In this case, it 20 becones

possi bl e to jaliid nghe,detact tRR IdiBiterM Eh el i ebi ld# yehal | oW dig-degeat r ed
operations to be carried out as truly required. Although the present

| nventi on hag jheen Lubtyoflesey i bedal Rreonneedi on Vbl 1dergF ber b0 use

enbodi nent s ereof wth reference to the acconpanying drawings, it is
66 to ? notgd, thatn Mar i os-5hangespand fodificatdpnst 82 appaant1ive f hose

skilled in the art. Such changes and nodifications are to be understood as

i ncl uded V“tgg'chhﬁse, in consideration of use environment, machine
type or characteristic, or the like, 1t 1is possible to do
input so as to change the upper-limit wvalue of the
effective torque.

10 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

15 higher-order computer, it becomes possible similarly to
input rotational speeds and the like from the high-order
computer.

In addition, the case is the same also when the
input section 42 is provided in the second embodiment of

20 the present invention.

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

25 drive units 10, 14, 23, 24 at an effective-torque detection



scope of the present
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therefrom 67 CLAIMS 1. A nounting apparatus conprising:
conponent feeding unit (1, 4, 5) for feeding a plurality of
conponents (3); 5 a board hol ding section (25) serving for

and bei ng capable of noving the circuit board in orthogonal
al ong a nounting surface; 10 a nmounting section (20) for

mounti ng the el ectronic conponents fed fromthe el ectronic conponent

feeding unit.ontn the cifesdtiboard held bycthenoass-hobdi ng, segyi ongra
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t wo

an effective torque detecting section (27, 36) for

t he
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as excee its upper-Timt value, or

€,

for deciding whether or not the effective torque detected
by the effective torque detecting section 27, 36 1is a
detection error, before a decision made by the effective
torque deciding section 28, 37, to assign the effective
torque, which has 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 tordque detecting
section 27, 36, the effective torque deciding section 28,
37, and the detection error eliminating means 35, wherein
the control section 2 performs control operation so that if
the detected effective torgque 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 rotational 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

er or

eGld Ve, FQLgue Rag been restetisd fd,0mL her BXERSE i ShatRAQ 25its



68 a detection error elimnating nmeans (35) for deciding whether or not the
effective torque detected by the effective torque detecting sectionis a
detection error, before a decision made by the effective torque deciding 5
section, to assign the effective torque, which has been decided as a non
detection error, to an object for the decgsion by the effective torque
deci di ng section; and a control section (2) for perform ng control of each
_of the electronic conponent feeding unit, the board 10 hol ding section, the
ounting section, the plurality of drive units, the effective torque

detecting seqiidntd hecebtesti¥emt QU dagiidi ng ,seghioreurairk he rdedract i on
.error. elimnating neans, wherein the control section perfornms control 15

‘operation sQdhatyide the fat ept adhefdacdi Meytamaue Ras heen decsesttyat he

detection error elimnating nmeans as a non detection error and noreover

deci ded by the e{{egkuectopaue dog didieaatld adsihaving oxcontedide
e

upper-limt val ue, en an original rotational speed of t drive unit 20

from whi ch t&b%iiedé‘&%i Venl Oéﬂggc?ﬁéeb%@q@i@t actedihy decelieratear t9 as

speci fied decelerationh spee e relevant drive unit, and if the

crrcctige LA IRl venyel (afeLectatyoy e ssny vatnae e
drive unit igyastoredpoal o theoriginalsrofdional adfin to the
original rotational speed. As a result, 1t becomes

possible to suppress temperature increases of the rotating-

cam drive unit 14 that would occur due to the deceleration

10 of the rotational speed of the rotating-cam drive unit 14

to the specified deceleration speed when the effective

torque, which is a non detection error, has exceeded the
upper-limit value. Thus, failures of the rotating-cam

drive unit 14 due to temperature increases can be prevented,

15 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 possible to high-efficiency production to be

20 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 has been decided by the detection

error eliminating means 35 as a non detection error, it

25 becomes possible to eliminate any detection error and make



speed. 2. The nounting apparatus according to C ainidl, wherein each of the
el ectroni c conponents (3) isanelectronic conponent (3) having a lead wre
(6).53. The nounting apparatus according to C aiml, wherein the el ectronic
conponent feeding unit (1, 4,5)conprises: an el ectronic conponent feed
section (1)forstoring therein a nultiplicsdy of electronic
conponent sandf eedi ng the el ectroni ¢ conponents i ndependently

.of onelOanot her; a plurality of conveyor nmenbers (5) for takingoutthe fed
‘el ectroni c conponents and conveyi ng the el ectroni cconponents to the
nmounting secti@Bcighdna CONVAYEAEHSEES | itd) ERe MBvmpgriberd! udddysof
.conveyi ng nenbers astheconveying nenbers are arranged in a stringed annul ar
shape. 154. Hhe-v@OUSE i Y APPSE At USqageR! Girnget oud @i mls, Whghed Nnkk€ng it
upper-limt value of the effective torqueinthe effective torque deciding
section is $&fsdi1H)5% gfrar alethd s quergl thewdfi varani t reeghegpondidig

t oaper m ssi bl e nunber of successive overl oad operationsi n20conti nuously

per f or m ng f d Qpesat | agdr i URirfg | eheLratgd, g onee
hal ted and ?ﬁgﬁﬂﬁﬁgggiateliﬁcggpgﬁg?égﬁgﬂ fﬁgrngﬁ%iiﬁagigpaga?ﬁs é%cording

to O aigi, Whgrial 0 4 Nuhesieldad it dongue degiding seatiomsr2ssatel y

val ue of the effective torque that allows the drive ~0 unit to be

of “the dri ve uni ¢ & he Tounty ng aphar ot U Sicoriing 10 hry GHE oi f arm
Secti on Tor FEGCL o 61 tRE RPTBEL T vE 1 Ohaud reqar Ped i oF esectH edt i 1
appar at us accord i TS i VB CRASREI FOLRS CORt Far eChl o per et
Speci 11 ed upger TR e GRS AR T (R i
= 5ol RS N, ) e AR AR

accor ni conpri ses a Servonotor and a

drive 15 control device for.contraolling drive of_the ryonotar. 9. The
nount i ng appca%%erg‘cc%?‘ﬂrﬁ]gn?opﬁlséfcﬁﬁjg, Whetei Ina¥%% grﬁﬁgeaun]iatr%eorr%?‘(%es a

rotor cont P804 QVBLLER 3303, e sentegl dev e far eI ol
ther o 1 L1e LS L. SO LEgs 2,31 RURLIO AL O A S, SR
apparat us according, '8! 1 The?BoM i S LT SNSRI fnd M. deL gt T on
15 20, it is necessary to temporarily halt the drive of the
rotating-cam drive unit 14 until the move of the X-Y table
25 is halted. When the drive 1is resumed several seconds
after the halt, there does not act so much load on the
rotating-cam drive unit 14. However, when the drive is
20 resumed 1 to 2 seconds after, there 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 than the permissible number

of successive overload operations, e.g. about 30 times,

25 would cause the rotating-cam drive unit 14 to incur



71 neans is set to 100 sec. 12. The nounting apparatus according to Caim
7, further conprising an input section (42) by which a set value of the
decel eration speed for the rotational speed of 5 the drive unit in t-he
decel erati on operation can be inputted fromexternal of the nounting
apparatus. 13. The nounting apparatus accesding to Caim12, wherein the
input section is an operation panel. 14. The nounting apparatus according
to daim12, 10 wherein the input section is a floppy disk drive. 15. The
ount i ng apparatus according to Claim12, wherein the input section is an

interface Whidef idldyaws dad @t OgbRebARULHG Hos@mMtd nly giter aorfder ueenuuier .
-16. The nmounting apparatus according to Claiml, 15 wherein if the

‘ef fective tqorue eatedred-dnudie &f el ive dorgeetecid fMighGandn afr ive
deci ded by the effective torque deciding section, as having exceeded the

upper-limt yalue,14hen the dehectihLFI0f ebisvaet i nghireans whdh) deed des
that the effective torque detected by the~effective torque 20 detecting

section is gmrms%%ﬁﬁ?etiﬁﬁmséeoropngﬁcw@gawee SPIELSIRCT sheRatesukt Hmas
succeeded to a specified nunber of tinmes, and the detection error

el i mnating maps (33)rdeci deg,i-habrt hecghteatibMe tovaHe-det ecislbyidhe

effective torque detecting section 1s a detection error, and neglects 25

the effecti veflge(c)i:r“%l&e s vvh§$ E?ﬁ%lzfggsgg? sian resudl t HR8sitiok? Ndsucceed

to the specf? ed nunber © he nmounti ng apparatus according to

Caim1l or :I.J{Sdr rein it th e{ée% ib)\;glghgr_g}.g qdetegted pethe sffectpye

torque detecting section is decide ~effective torque 5 deciding
SEekion o S TR AR whepl el e L g oL,
the effectiwgf the operation is prevented so that the necessary minimum
10 production efficiency is maintained.

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

15 been 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

- 20 only to such 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

25 fourth embodiment of the present invention. This X-Y



torque detecting section is a non detection error only when the sane

deci sion result has succeeded to a specified 10 nunber of tinmes, and the
detection error elimnating nmeans (35) decides that the effective torque
detected by the effective torque detecting section is a detection error,
and negl ects the effective torque, when the sane decision result does not
succeed to the specified nunber of times. 15
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25 of component suction nozzles 233 constituting a mounting
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section; a rotating member 232 on which the multiplicity of
cemponent suction nozzles 233 are arranged
circumferentially; a rotating-member drive unit 235
implemented by a motor or the like for intermittently
5 driving the rotating member 232 into rotation; and a
transfer mechanism 234 for transferring a rotational force
of the rotating-member drive unit 235 to the rotating
member 232 and moreover moving up and down the component
euction nozzles 233 at component mounting positions,
10 wherein the respective component suction nozzles 233 are
positioned to at least component sucking positions and
component mounting positions for the board 21 by the
intermittent rotation of the rotating member 232, where
component sucfion and component mounting are performed. In
15 such a rotary type mounting apparatus, the ©present
invention may be applied to any one of the X-direction
drive unit 231x, the Y-direction drive unit 231y, and the
rotating-member drive unit 235.
Furthermore, combining any arbitrary embodiments
20 together appropriately from among the foregoing various
embodiments allows their respective effects to be produced.
According to the present invention, the mounting
apparatus comprising: an effective torque detecting section

for detecting an effective torque required by at least one

25 drive unit among the plurality of drive wunits at an
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10 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 performing control of
each of the electronic component feeding unit, the board
holding section, thé' mounting section, the plurality of
15 drive units, the efféctive torque detecting section, the
effecEive torque deciding section, and the detection error
eliminating means, wherein the control section performs
control operation so that if the detected effective torque
has been decided by the detection error eliminating means
20 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 is decelerated to a specified deceleration speed

25 of the relevant drive unit, and if the effective torque of
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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 1is
restored again to the ofiginal rotational speed, thus
15 making it possible to high-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
20 eliminating means, it becomes possible 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

25 immediately after the start-up of the drive unit.
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L$10%k$&f() firs é%‘SYéecond. aspect, wherein the electronic
15 component feeding unit comprises: én electronic component
feed section for/ storing therein a multiplicity of
electronic components and feeding the electronic components
independently of one another; a plurality of conveyor
members for taking out the fed electronic components and
20 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

25 mounting apparatus in which the components are conveyed, it
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The invention described in the fourth aspect of
the present invention is a mounting apparatus as defined in
the any one of the first ;o third aspects, wherein the

10 upper-limit value of the effective torque in the effective
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 éuppress temperature
increases of the drive unit even with thelload varied more

15 or less. |

The invention described in the fifth aspect of
the present invention is a mounting apparatus as defined in
any one of the first to fourth aspects, wherein in the
effective torque deciding section, the safety value 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 value set to 95%
of the rated torque of the drive unit, it becomes possible
to suppress the deceleration of the rotational speed of the

25 drive unit to a minimum.
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sec., 1t becomes possible to detect the effective torque
also when an abrupt load change has‘occurred.

10 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 effective torque
does not become lower than the specified upper—limit value

15 even 1if the rotational speed of the drive wunit 1is
decelerated, the drive unit is halted. Thus, it becomes
possible to suppress damage of the machine to a minimum
even when the drive unit has incurred a mechanically
unrotatable state.

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

25 comprising the servomotor and the drive control device, it
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unit comprises a motor controlled by an inverter and a
drive control device for controlling drive of the motor.
By the drive unit comprising the inverter-controlled motor
and the drive control device, it becomes possible to
perform positional control with simplicity 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 the drive
unit comprises the stepping motor and the drive contfol
device for controlling drive of the stepping motcr. By fhe
drive unit comprising a stepping motor éﬂd a drive control
device, 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 tb eleventh aspects, further
comprising an input section by which a set value of the

5 deceleration speed for the rotational speed of the drive

unit in the deceleration operation can be inputted from
external of the mounting apparatus. Thus, the set value of
the deceleration speed can be easily changed when the load
is changed.

10 The invention described in the thirteenth aspect
of the present invention is a mounting apparatus as defined
in the twelfth aspect, wherein the input section 1is an
operation panel. Thus, it becomes possible to determine
the rotational speed while the machine is being adjusted.

15 The invention described in the fourteenth aspect
of the present invention is a mounting apparatus 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 becomes possible to set the

20 rotational speed without errors even if the operator has no
knowledge as to the rotational-speed setting.

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

in the twelfth aspect, wherein the input section is an

25 interface which allows data to be inputted from a higher-
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effective torque detecting section is a non detection error

only when the same decision result has succeeded to a

15 specified number of times, and the detection error

oliminating means decides that the effective torque

detected by the effective torque detecting section is a

detection error, when the same decision result does not

succeed to the specified number of times. 1In this case, it

20  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

25 thereof with reference to the accompanying drawings, it is
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| an electronié component feeding unit (i, 4, 5)

for feeding a plurality of electronic components (3);

5 a board holding section (25) serving for holding

a circuit board (21), onto which the electronic components

are to be mounted, and being capable of moving the circuit

board in orthogonal two directions along a mounting

surface;

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

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

15 driving the electronic component feeding unit, the board
holding section, and the mounting section, respectively;

an effective torque detecting section (27, 36)
for detecting an effective torque required by at least one
drive unit among the plurality of drive wunits at an

20 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 restored from the excess state to

25 its safety value;
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each of the electronic component feeding unit, the board

10 holding section, the mounting section, the plurality of

drive units, the effective torque detecting section, the

effective torque deciding section, and the detection error
eliminating means,

wherein the control section performs control

15 operation 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 the drive unit

20 from which the effective torque has been detected 1is

decelerated to a specified deceleration speed of the

relevant 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 value, the

25 drive unit is restored again to the original rotational
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The ~mounting apparatus according to Claim 4,

to a

wherein in the effective torque deciding section, the

25 safety value of the effective torque that allows the drive
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to 95% of the rated torque of the drive unit.
6. The mounting apparatus according to any one of
Claims 1 to 4, wherein the detection period of the

5 effective torque detecting section for detection of the
effective torque required in a specified unit time of the
drive unit is set to not more than 1 sec.
7. The mounting apparatus according to Claim 6,
wherein the control section performs control so that if the

10 effective torque does not become lower than the specified
upper-limit value even if fhe rotational speed éf the drive
unit is decelerated, the drive unit is halted.

8. The mounting apparatus according to Claim 7,
wherein the drive unit comprises a servomotor and a drive

15 control device for controlling drive of the servomotor.

9, The mounting apparatus according to Claim 7,
wherein the drive unit comprises a motor controlled by an
inverter and a drive control device for controlling drive
0of the motor.

20 10. The mounting apparatus according to Claim 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,

25 wherein a time constant of the detection error eliminating
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means 1s set to 100 sec.

12. The mounting apparatus according to Claim 7,
further comprising an input section (42) 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.

13. The mounting apparatus according to Claim 12,
wherein the input section is an operation panel.

14, The mounting apparatus according to Claim 12,
wherein the input section is a floppy disk drive.

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.

l6. 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 value,
then the detection error eliminating means (35) decides
that the effective torque detected by the'effective torque
detecting éection is a non detection error only when the
same decision result has succeeded to a specified number 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
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not succeed to the specified number of times.

17, The mounting apparatus according to Claim 1 or 16,

wherein if the effective torque detected by the effective
torque detecting section is decided by the effective 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

- number 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.



