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1 .DESCRIPTION MOUNTING APPARATUS Technical Field The
presence invention relates to a mounting apparatus for mounting
electronic components (hereinafter, referred to as components) onto a
circuit board (hereinafter, referred to as board) 10 Background Art The
mounting apparatus of this kind has canventionally had a construction
that it comprises: a feed section. for feeding specified type and quantity o
electronic components; a board holding section which serves 15 for
holding a circuit b.oarpl, on Whichﬁg@égﬁjggtﬁ%nic components are tq be
mounted, and which is movable longitudinally and laterally; a mounting
sectionfornmounting theseetectronic 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
Apparatis whertiie 25 effective Throne of a drive unit has exceeded a

specified 2. upper-fimit.alue due,1q e Mmounting:apparatus operatign ... .-,
apparatus for mounting electronic components (hereinafter,
referred to as components) onto a circuit board

(hereinafter, referred to as board).

Background Art

The mounting apparatus of this kind has
conventionally had a construction that it comprises: a feed
section for feéding specified type and quantity of
electronic components; a board holding section which serves
for holding a circuit board, on which those electronic
components are to Dbe 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
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.i

In the conventional mounting apparatus, when the

effective torque of a drive unit has exceeded a specified
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mode or load variation, the drive unit would increase in temperature due
to the heat generation of the internal parts, where continuing the
operation as it is could result 5 in a failure of the drive unit. For prevention
of this failure, in the case where the effective torque of a drive unit could
exceed a specified upper-limit value, itthas 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

hithera capise an gf&gs_s&\(% C%’%ad% selection of the drive unit to be

involved in the drive unit selection, further leading fo ar ntrease w382 -ion

mechanicalicost Aecordinghlyn an ebject-ofthe present ipvention is.to_ ..
prov-de a mounting apparatus which is capable of suppressing ;
ferriperatirerincreases due toheahgenerationsafz camponentsdnside aterna 1
driveG unit caused. by the drive unit's 20 effective torque exceeding a

Spécified Upper- it Valie L Stppresshifie satfety factor, ile. dagres ofesult
mardin.for, fhe sglection of a.drive unit to a lower one, and thus

preventing failures of the drive unit even'if the drive unit is as snail in
capacity as amainimdaFequirenent-and Z%AQWd@@f icgna@géh%@;%rewhere

which makes it possible to 3 perform high efficiency production without

ﬁgmngqﬁéectlve Lorque of a drive unit could exceed a
specified wupper-limit wvalue, it has been practiced to
select a large-capacity drive unit in which the safety

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 increase in
mechanical cost.

Accordingly, an objeét of the present infention
is to provide a mounting apparatus which 1is capable of
suppressing temperature increases due to heat generation of
components inside a drive unit caused by the drive unit's
effective torque exceeding a specifiéd upper-limit wvalue,
suppressing the safety factor, i.e. degreé of margin, for
the selection of a drive unit to a lower one, -and. thus
preventing failures of the drive unit even if the drive
unit is as small in capacity as a minimum requirement, and

low in price, and therefore which makes it possible to
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machine Disclosure of Invention In order to achieve the above object, the
present invention has the following constitution. 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 disections alongra mawnting surface: smowting sectionfor mounting  +ne
the electronic components fed from the electronic component feeding unit
Srto thecircuit 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 detectingssection for detecting an effective morgue required by at
least one drive unit among the plurality of drive units at an 25

effective-torquie deteetion-cycle;4 aneffective terauesdeciding sectiopfeteant
deciding whether or not the detected effective torque has exceeded
invention has the following constitution.

According to a first aspect of the present
invention, there is provided a mounting apparatus
comprising:

an electronic component feeding unit for feeding a
plurality of electronic compénents;

a board holding section serving for holding a
circuit board, onto which the électronic cdmponents are to
be mounted, and being capable of moving the circuit board
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 holdingisection;

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

an effective t@rqpe deteétinq section for
detecting an effective torgue required by . at ‘least one
drive wunit among the plurality of drive‘ units at an

effective~torque'detection cycle;
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its upper-limit value, or whether or not the effective torque has beer
restored from, the excess state to its 5 safety value; a detection error
eliminating means for deciding whether or not the effective torque
detected by the effective torque detecting section is a detection error,
before a decision made by the effective jorque deciding 10 section, 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; and a control section for performing control of each of the

electronic coniponent féeding unft: b 64ra Holdifig Ssection; ther deciding
neunRting-sec-iop .the plurality .of i\/g un'g , the effective torque detecting
section, the effective torque deci(%lgr?g sé%ct%%?gﬁg?hetaé:t%%ﬁoﬁl8FroFXceeded
eliminatingsmeans,iwhexein the costrolgectian performs, gontrol 20 £ i,
operation so that if the detected effective torque has been decided by the
detéctioh error elimpiratinganéansas 4 hen detectienkeresangdsnoeeover s
dsea(;' e d by} ttie effective torque deciding section as having exceeded the
upper--ﬁ/mltavﬁl%’e, then an original rotational speed of the drive unit 2-

from which the effective torn-le_.has been detected is 5 decelerated to a

specified deceleration speed of the relevant dr. ve tnit: ahd 1 the effgfve 19

totgueheftheor not  the effective torque detected by the

efféctive torque detecting section is =a detéction. error,
before a decision made by the effective torqﬁe deciding
section, to assign the effective torque, which has been
decided as a non detection error, to an object fér the
decision by the effective torque’deciding section; and

a control sedtiqn for performing control of each

of the electronic component feeding unit, the board holding

Sectlon, the mounting section, the plurality of drive units,

v the effective torgue detecting section, the effective

=

thque deciding section, and the detection error
eliminating means, |

wherein the control section performs control
operation so ﬁhat 1f the detected effective torgue has been
decided by the detection error eliminating means as a non
detection error and moreover decided by the éffective
torque deciding section as having exceeded the upper-limit

value, then an original rotational speed of the drive unit

b

= RS SO Lo ! ] »
from which the effective torque has been detected 1is

=
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drive unit, detected by the effective torque detecting section hgs lowered
to not more than its safety value, the drive unit is restored again to .the
original rotational speed. That is, in the present invention, an effective
torque required, for example, within a specified_time by any one of a
plurality of drive units is detected at a 10 specifl_ed cycle or perloc_i by the
effective torque detecting section, and-it is decided by the effective torque
deciding section whether or not the effective torque has exceeded a
specified upper-limit value, where if the effective torque has exceede.:d t.he
specified upper-limit value, then a 15 rotational speed of the drive units is

Heteleratetto & “specified §pedd; whd Fﬁﬂ@éﬁé@m@mrqaeﬁm !owélrecthe

Cif] alue or Jower, the drive units is restored to the origina
rdi R o s&g(i%?AS%lrjééulgfh?s, LIS of thé S it Eaf e, ©F the

dprevented; andhigh 2Qefficiancy-produgtion can he fuliled withgut, .

halting the machine. According to a second aspect of the present

- seRidrtionh tteréde provided thesmounting apparatts a&&:ﬂédi@g&@m%ﬁrséhe

aspect, wherein each of the “c electronic components is an electronic
“iconipolBAt hating FEEiite. AGeoFding e dbird aspettof theqpresentnal

Speed.

That is, in the present invention, an effective
torgue required, for example, within a‘specified time by
any one of a plurality of drive units is detected at a
specified cycle or period by the éfféctive torque detecting
section, and it is decided by the effective torgque deciding
section whether or not the effective‘torque has exceeded a
specifiéd upper-iimit value, where if the effective torque
has excééaed the specified upper-limit value, then a
rotationai'speed of the>drive units is decelerated to é
specified speed, and if the effective torgue has lowered to
a specified value or lower, the drive units is restored to
the original rotational speed. As a result of this,
failufes of the drive units can be prevented, and high-
efficiency productioﬁ can be fulfilled without halting the
machine.

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

electronic components is an electronic component having a



10

20

invention, there is provided the mounting apparatus according to the first
aspect, wherein the electronic 5 component feeding unit comprises: an
electronic component feed section for storing therein a multiplicity of
electronic components and feeding the electronic components
independently of one another; a p_ural~ty of conveyor members for
taking out the fed electronic components and 10 conveying the electronic
components to the mounting section;Gand a conveying section for moving
the plurality of conveying members as the conveying members are
arranged in a stringed annular shape. According to a fourth aspect of the
Lpresent r£5 invention, there is provided the mounting apparatus according
to the -first aspect, wherein the upper--imit value of the effective torque in
the effective forquée déciding séctiohlis 58t torEe5%tof a fateditorquerefent

1 the. drive unit- corresponding 1o a permissible number of 20 successive
-overload operations in coshtinagﬁé%%ér orlenq arf'VEMoad opéraipha tus

athat:therdsivecunit is-decelerated, -once-halted,and then immediately.. . .

accelerated. According to a fifth aspect of the present invention, there is
Cpreviaed thefmotihting apparatusiesiaccording tosthedforthraspeetmponen
f\évhgreigén Tt:he effective torque deciding section, the safety value of the |

effective Torgue that allowsthe'difve Unttbberestored i the briginal  of

eﬂ@@HQBﬁE§pQ§Qﬂ§§EgﬁQ§58ﬁ¥tpgggg%gnm%%?electronic components

independently of one another:; a plurality of conveyor
members for taking out the fed electronic conmponeants and
conveying _the electronic .components to the mounting
section; and a conveying‘section‘for ﬁmving the plurality
of conveying members as the conveying members are arranged
in a stringed énnularfshape.

Accordiﬁg to a fourth aspect of the present
inventiqn, theré is provided’ the mounting apparatus
according to the first aspect, wherein the upper-limit
value of the effective torque in the effective torque
deciding section is set to 105% of a rated torgue of the
drive unit- corresponding to a ©permissible number of
successive -overload operations in continudusiy 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 1is provided the mounting appératus

according tQ the forth aspect, wherein in the effective
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of the drive unit. According to a sixth aspect of the present invention,

there is provided the mounting apparatus according to any one of the first

to fourth aspects, wherein the detection period of the effective torque

detecting section for detection of the effective torque 10 required in

aspecified unit time of the drive unit is set to not more than 1 sec.

According to a seventh aspect of the present invention, there is provided

the mounting apparatus. according to the sixth aspect, wherein the

control section 15 performs control so that if the effective torque does not

become lower than the specified upper-limit value even if the rotational
Lepeed sithedkive uTits deceletateds e dyive aihitds halted cAecarding:ve

(o al?eeigbltahtaspe t of the present 20 invention, there - is provided the
mounting apparatus Sccording o the Sevehth Hepé&, Wikéreid the drivethe

o i YA 1 SOMPriSes; FVomQtor an tive contrql device for_controllin
drive of tm%r@\%%%%r. i%f:gédiﬁg t?)sgébnier%t a@sgboec?c%);%%eepféaséen o5 Paue

ofinvéntiaiy thereuisiprovided the mounting apparatus 8 according to he
seventh aspect, wherein the drive uni- corpuses a motor controlled cv an
inverter and-a“ivel tentréPdevice forcontrollingedrive of theemotopresent

invenﬁion, there 1s provided +the mounting apparatus
according to any one of the first to foufth aspects,
wherein the detection peridd of the effective tbrque
detecting section for detection of the effective torque
reqﬁired in a specified gnit time of the drive unit is set
to not more than 1 sec.

According to .a seventh aspect of the vpresent
invention, there ié provided the mounting apparétus
according to the sixthvéépect, wherein the contfél section
performs cpntrol so thaé if the effective torque does not
become lbwer than the specified upper-limit value even if
the rotational speed of the drive unit is decelerated, the
drive unit is halted.

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

According to a ninth aspect of the present

invention, there 1s provided . the mounting apparatus
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According to a 10th aspect of the present 5 invention there is provideA
~u the mounting apparatus according to the seventh aspect, wherein the
drive unit comprises a stepping motor and a drive control device for
-~ dontrol'_ing drive of the stepping motor. According to an 11th aspect of
the present 10 invention, there is provided the mounting apparatus
according to the seventh aspect, wheyein .a time constant of the detection
error eliminating means is set to 100 sec. According to a 12th aspect of
the present invention, there is provided the mounting apparatus ?5
cording tq the seventh aspect, further comprising an input section by
a%éh %nget%%lué%? th%ed’e%geFé}atﬁo?P Speed e tctational Shedeof the ©

cdliveiunit inthe, dleceleration,onaration.can be inpufted from external of
the mounting apparatus. 20 According to a 13th aspect of the presen
comertionidhereister ovided-thelmaunting apparatus, a6eording to the
12th aspect, wherein the input section is an operation panel. According to
a 14th aspéctfife preseht 25inveéRtion, theress provided themountingnt

:APRRIANIS 9 aqeording to the 1210 aspact, wherein Ihe Input section s  tus
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.

Acéoxdigg to an 1lth aspect of the présent
inventioh, ‘tbe:e is provided the mdunting apparatus.
according to the seventh aspect, wherein a time constant of
the detection error eliminating means is set to 100 sec.

According to a iZth ~aspect of the present
invention, there 1is providéa- the ,mounting apparatus
according to the seventh aspéct, further comprising an
input section Ey 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 1s provided the nounting apparatus
according to the 12th aspect, wherein tﬁe input section is
an operation panel.

According to a 14th aspect of the present

invention, there is provided the mounting apparatus
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a floppy disk drive. According to a 15th aspect the present invention,
there is provided the mounting apparatus 5 according to the 12th aspect,
wherein the input section is an interface which allows data to be inputted
from a higher-order computer. According to a 16th aspect of the present
invention, there s provided the mounting apparatus 10 according to the

first aspect, wherein if the effective torqge detected by the effective torqué

detecting section is decided by the effective torque deciding section as
having exceeded the upper-limit value, then the detection error

eliminating means decides that the effective torque 15 detected by the
eﬁggt?v%dfgl}aué Yetd&ing SeLtiBRREAon dERERGH effdf oARPWheRtRE ion 1is
same;dggision;result has, succeeded to a specified number of Mmes, and

the detection error eliminating means decides that the effective torque

detected by theeftectivedorgtte detecting:sectionds @20 detection erfre son+
and neglects --he effective torque, when the same decision result does
notSiéceetl o thetspetifieds nurnber bfitiches.tAecordingro and7tHaspect tus

ogt&eoer sent tigv%ntioni é:\ re is provided the mounting apparatus 25

according t6 the first or adpett WhelBif THthe 16" effeBiVe torggeion 1s

detected by:theeffecive-torquedetecting. . ., . inputted from a
higher-order computer.

Accordihq to a 16th’ aspeét of the present
invention, there is,4pyovided the " mounting apparatus
according to the first aspect, wherein 1f the effective

~torque detected by the effective torque detecting section
is decided by the effective torque deciding section as
having exceeded the upper-limit vaiue, then the detectionb
error eliminating means decides thatwfhe effeétive torque
detected by the effective torque detecging section is a non
detection error only /when ﬁhe same decision result has
suCCEeded to a specified number of times, and the detection
error eliminating means decidés that the effective torgque
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. |

According to a 17th aspect of the present
invention, there is provided = the mounting apparatus

according to the first or 16th aspect, wherein if the
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section is decided by the effective torque deciding section as being not
more than the upper-limit value, then the detection error eliminating
means decides 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 numlzer of times, and the detection -
error eliminating means dec-des that the effective torque detected by the
effective torque 10 detecting section is a detection error, and neglects the

egf% [\ qugu when the samegecisio resug does, not succeed othae ,
e e Bosiiitin D Danaies TE Assaamrt ine

othermaspects anddeatines of tha-preseat invention.willbecome; clear from; o
the following description taken in con;;unction with the preferred

edtbodiients thereafWith therendénto thermecohiparnyingadrawings;én  the
chich: 20, Fig. lis a block diagram of a mounting apparatus according to

2 First EmBOdimBht OF the prédentimerion™ #g 52 is&ffowehart 6Fartr  the
effeetive torgue degiding section of the mounting apnaratus of the first .,

embodiment; 25 Fig. 3. is a block diagram of a mounting apparatus
aceording to assecondhembagimentaithe present invention;kig. 4488 same
block diagram of a mounting apparatus according to a third embodiment
o@ﬂﬁ%ﬁﬁﬁﬁnﬂﬁﬁ?éﬁﬁon@as succeeded to a specified number of

times, and the detection error eliminating méans decides
that the effective torqué detected by the effective torgue
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

These and other aspects. and feafﬁres of the
present invention will- beccﬁe clear ffomA the following
describtion taken in conjunction with = the ©preferred
embodiments thereof with reference to the accompanying
drawings, in which:

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

Fig. 2 1s a flowchart of an effective torque
deciding section of the mounting apparatus of the first

enbodiment;

Fig. 3 is a block diagram of a mounting apparatus
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Figs. SA and SB are timing 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 waveform

of th% %Oéﬁtinn%faé“ Zgltlrive u. iéof the (rin.ounting apparatus of the 15 first
embodiment of the present Mvention where the nidie AMGGRCof gy on/

t_able is over 39 g, F@ Bisa ngglﬂaﬁisg&\_‘\gﬁg @Peéa%%rﬁlggja.‘ng apparatus
first-order lag filter section of the mounting apparatus of the second ;

embodimreritaf the presentinvention;i20:Fig.oF is-aperspeetive view=ofthen ;
X-Y table as an example of a board holding section of the mounting .
apparatus of the"fir3f embodfnent 5t the présehtiAveriti: s g PR vely,

explanalory e Sawing component lseftion St opergion ofa,, o< e
mounting section of the 25 mounting apparatus of the firS em%o imento
thegpresentt12 rinvention;;Fig. 11 is an explanatory view showing

component insertion operation of the mounting apparatus of the first
Fig. 6 is a graph showing a relationship between

speed and time for presenting a speed wav‘efor‘m of &
rotating cam drive unit of the mounting apparatus of the
first embodiment of the. present invention, where ﬁhe move
amount of an X-Y table is not more than 30 mm:

Fig. 7 1s a graph showing a relationship between
speed and time for presenting a speed waveforﬁm of the
rotating-cam drive unit of the mounting apparatus y<(>f' the
first embodiment of the present invention, where thé move
amount of the X-Y table is over 30 m; |

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:

Fig. 9 1s a perspective view of the X-Y table as
an example of a board holding section of the mounting
apparatus of the first embodiment of the present invention;.

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

mounting apparatus of the first embodiment of the present
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embodiment of the present invention; Fig. 12 is an explanatory view
showing component- insertion completing operation of the mounting
apparatus of the first embodiment of the present invention; Fig. 13 is an
explanatory view showing move-up operation after the component'’
insertion 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 is a perspective view of an X-Y 15 orthogonal
INvVention, . .
tape mounting dpparatus according to a fourth embodiment of the present

invention; Fig. 16ris;a perspectiye view, of ;. Fotary ivpe, mouniing,  —..oonent
apparatus according to a fifth embodiment of the present invention; 20

Fig.11% isra perspectivetiiew ofthe mounting: sectiapof the mountinghe first
apparatus of the first embodiment of the present invention; Fig. 18 is a

persPECive Bl 6fa headiGdFEf the Fiidtntiiy section of the mounting

apparatus of the ﬂ‘«l{%} 256 TQ Ogll[ng%sqatlbg tf%‘esexrflg_ ie”v}’ e&tlggi% 3 Fi%_{p]bgnent~

is a perspective view of a rotating member o thé mounti section of £X

aptaﬁﬂastﬁﬁnﬁEmﬁmﬂmmﬁﬁyﬂﬁgﬁﬁbeﬁ&&seﬁﬂﬁﬁﬁnm@ﬁnting apparatus of
the first embodiment of the present invention;

Fig. 13 is an explanatory»view showing move-up
operation after the component insertion of the mounting
apparatus of the first embodiment of the present invention;

Fig. 14 is a flowchart of deceleration dediding
operation of a drive unit of the mounting apparatus of the

first embodiment of the present invention;

Fig. 15 is a perspective view of an X—Y%’
orthogonal type mountihq apparatus according to a fourth
embddiment of the present invention;

Fig. 16 is a perspective view of ‘a rotary type

mounting apparatus according to a fifth embodiment of the

present invention;

Fig. 17 1s 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 heaa body of
the mounting section of the mounﬁing apparatus of the first

embodiment of the present invention;
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Fig'. 20 is a perspective view of an insertion law of the mounting section

of the mou.nting apparatus of the first embodiment of the present

invention; Fig. 21 is an exploded perspective view of the insertion _iaw of
the mounting section of the mounting apparatus of the first embodiment

of the present invent-Lon; Fig. 22 is a QI n view of the insertion claw of the
mounting section of the mounting apparatus of the first embodiment of

the present invention; 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; Figi 24 is arreperation explaratery view o, thestating
mounting section of the mounting apparatus of the first embodiment of

B PTESéNt inVEnTHEEig. o5 ’-eaiT opBration Explairatbhy viswasithea2es of
maunting section of. the mounting apparatus of the férg%i%mbodiment of

the present nvenﬂonfnl%lréf 26s a pa ial Séctional View shS“Wing a

component inseytiorpstateby thejnoupting section of the, mounting,, oo -1 op,
apparatus of the first embodiment of the present 25 invention; 14 Fig. 27

44 avpartial seetiomal view shewingiacomponent insertion stavednsthetus of
mounting section of the mounting apparatus of the first embodiment of

Rﬁgrﬁé§ﬂﬁ Wﬁ%ﬂﬁéﬂ?&ﬁdOf the present invention;

Fig. 21 is an exploded perspective view of the
insertion élaw of the mounting section of the mounting
apparatus of the first embodiment of the present invention;

Fig. 22 is a plan view of the insertion claw of
the mounting section of the-mounting apparatus of the first
embodiment of the present invention;

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

Fig. 24 is an operation explanatory view of the
mounting section of the mounting apparatus of the first
embodiment of the present invention;

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

Filg. 26 1is a partial sectional view showing a
component insertion state by the mounting section of the
mounting apparatus of the first embodiment of the present

invention;
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5 Fig. 28 a partial sectional view showing a component insertion state by

the mounting section of the mounting apparatus of the first embodiment

of the present invention. 10 Best Mode for Carrying Out the Invention

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

present invention is described in detail with reference to the

accompanying drawings. (First Embodiment) The mounting apparatus of

the first embodifient'of 2Gthe preseht mvertiohtisexplainddebelowavitng  a

referenc e.accompanying drawings, As shown in Fig. 1, under
co né%'h;&yl? ctcl})%tsrgl“ccsle%%o W22 %I%c?rg%icgég mpSHents Bare &G i’y ©f the

diestion oOf agrou Ay elgetronjc cempopent feed section 1-in.2a whicha .
multiplicity of electronic components are stored in a linear array and WhIC%
is1@apablemof feading the electronic components independently of one
another, and _then a plurality of conveyor members 5 arranged in a

stringed anndiaf shape onsa Belt2Fdsan exdnplelofthe 5alettropicowing a

SQMMfefgs%%%lfgnares&%%e tgspolgltgemounting section of the

mounting apparatus of the first embodiment of the present

invention.

Best Mode for Carrying Out the Invention

Before the description of the present invention
proceeds, 1t is to be noted that like parts are designated
by " like reference numerals throuqhouﬁ the accompanying
drawings. |

Hereinbelow, a first embodiment of the present
invention. is described in detail with reference to the
accompanying drawings.
(First Embodiment)

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

As shown in Fig. 1, under control by a control

section 2, electronic components 3 are fed in a direction

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

which a multiplicity of electronic components are stored in
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components 3. The components 3 are fed in a state that the components
3 are fitted to a paper tape 3A or the like, and the electronic component
feed section 1 also has a function of cutting the paper tape to separate

‘the electronic i0 Components 3 into individual pieces. This electronic

component feed section 1 and the con\}e%/or members 5 constitute an
example of the electronic component feeding unit. A conveyor member 5

is so designed that a pa-In of 15 chucks are opened and closed to hold a
plurality of tead: wizes 6:0fthecomponent 3. Aelbdc 'S Stretechediviag  the
pulleys 7, 8, 9 so as to form a generally triangular shape, and the

BORGEYUHMEMBERS are fitted oA Beles at tequdl imervals:Byrher, and

Instructions qf the clotntrOI section 2, 20 the belt 4 is turned normally ina
irection of arrow B'by abelt dive Gt 10 SHBGSEd of a mbtoraitda & 2
motordaver .onthe.like thatjs adrive contral devige for the.matar, and-
rotating cams 11, 12, 13 are intermittently rotated via pulleys 15, 16 and
power tramSmissionounits 17, 18stichsas: 23 gearmechanismsRy anold the
rotating cam drive unit: 14 composed of 16 a moor and a motor driver or
e RKE ATt Is a driveR eoffrBPaevies forthamotordwhereeathi baethat the
rotation the rotating c causes the conveyor members 5 to move by
%%Iépc%rrlf\%/rel;%r-éneam%e%?aﬁe \(x/hgeon a cgﬁﬁ)%%eﬁf‘@@neﬁ by eachs + 45, and

€0aveyardnember Shas cometoapositignwherethe ; . 1.5 2 fdnction

he

T

of cutting the paper tape to separate the electronic
components 3 into individual pleces. - This electronic

component feed section 1 and - the conveyor members 5

constitute an example of the electronic component feeding

unit.

A conveyor member:S is so deSigned that a pair of
chucks are opened and closed to hold a plurality of lead
wires 6 of the component 3. A Dbelt 4 1s 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 inﬁervals. By instructions of the control section 2,
the belt 4 is turned normally in a direction of arrow B by
a bélt drive unit 10 éomposed of a motor and a motor driver
or the iike that is a drive control device for the motor,
énd rotating cams 11, 12, 13 are intermittently rotated via
pulleys 15, 16 and power transmission units 17/ 18 such as

gear mechanisms by a rotating-cam drive unit 14 composed of
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component is to be transferred -from the conveyor member 5 to a transfer
unit 19, the transfer unit '_9 grasps the plurality of lead wires 6 of the
component 3 held by the conveyor member 5, where the conveyor
member 5 opened, 10 and the transfer unit 19 transfers the plurality of
lead wires 6 of the component 3 toa mbtinting 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-therls5 steps, ef; holding;the plurality of lead wirgs 6 ofthe _ ‘drive
component 3; moving down;. inserting the plurality of lead wires 6 into a
phurality lof irtsertien Holes 22of adoard 21, kespectively;aeleasingtheon or
lurality of lead wires 6; and moving up, thus the componen 3 being

MBunted dhithe 2erBGard?E Fhis §6queHEe=ofoperandns aré pédomsst: by

making use of a rivjifn arce basged on the rotational operation of the
Fofating Sast 15 FHIS baard L e By afi AT (1B 75 o Shgin®: 227

whicheiz-an example of hejboard holding section apd whichis capable of ;
moving 25 the circuit board 21 in X-Y direction: that are two directions
orthogonaltoisachother andsextérdingdaldngthet mountingsprface eofithe:
circuit board 21. Further, the circuit board 21 is positioned by an

?dir%ctﬁrf&ﬁ@éﬁniﬁ%%h%&h. Is-é6mposed ot moter and & nistepps  the
oo on e Sl ok e o G Sthe oL IR,
conveyof member 5, where the conveyor member 5 is opened,
and  the .transfer unit 19 transfers the plurality of lead
wires 6 of the componeﬁt 3 to a mounting section 20. This
sequence of operations are pérformed by making use of a
driving force based on the rotational operation of the
rotating cain 12. The mounting section 20 perf‘orms the
stéps 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
boérd 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 aﬁ example of
the board holdiﬁg section and which is capable of moving

the «circuit board 21 in ¥X-Y directions +that are two
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well as by a. Y-directie_n 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 plurali wi . the clinching_of the plurality of
lead wires 6 with Eﬁ%@gg&}g% t%%%?h%%%%nf%é o] gtgklﬁ'gee%%jrﬁ1 or?”Le{Lnotré¥ The
Tento the boartrZ: beingfcampletedrwhere theauprand-downrmavesef they o
lead-wire 20 support member 26 is effected by the rotating cam 13.

“rA&SE fotifiRg Cafms $£ D214 Arerstakad BY: the Fotating: eantixivive wit. t

- Jhatis, the mofive power.of this otating)-éam drive unit 14 is

transmitted to the pulleys 15, 1%,, and theréa erathgl?égﬁe&ﬁfevﬁﬁat% the
Icams 145 12; $32%arestotationally driven via thg power transmission wpits,
17,.8 18. in addition, the drive units 10, 23, 24 are so designed as to
riethiitteritly cperateowheiticcated at asertan predetermiinedotational, =s
M%cisiiti%rgs, i.e.ro t(ijgnal 5 angles, of the'rotatingﬁcams 11, 12,13 o

: Vid WeHEmcal TiecRbrmsmis composed of

connected o the’ rﬁ_/reeﬁ:rJﬁiL |

a motor and a motor driver or the like that is a drive

- control device for the motor and which drives and coﬁtrols

the Y~directibn move of the board, by means of the X-Y
table 25. It is} noted that a lead~wi?e "support member:
(anvil meChanism} 26, which is ldcated.below the pluraiity
of insertion holesv22 provided in the board>2l, is moved up
and down so as to receive'thebplurélity of lead wires 6 of
the component 3( and then performs the cutting of the
plurality of lead wires 6 aﬁd; the clinching of the
plurality of lead wires 6 with the board 21, thus the
mounting‘ of the éomponent 3 onto the _bqard 21 being
completed, where the qp~and—down move of the lead-wire
support member 26 1is  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 cémé il? 12, 13‘

are rotationally driven via the power transmission units 17,
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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
making use of the driving force based on the rotational operation of the
rotating cam 11 that is rotated by thelfotating-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 shaped-in-cross-section
1side 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; anTopeaihgjtidsing unit=82ifarthe inserioni20, claw 68 and 8=  so
pivoting unit 83 toward back and forth directions of the insertion claw 68,

Arhers ataplate s4 orfifg Hie pROtin@FEBS9s refmevabhpfitédto at

. h -down.moving unit 81 is constituted of- an outer
e e T o ot o Ry B0, SoFherdanoe

aplate 84 is remoevably-fitied by means ofig serew Qld to.a.fitting pertion Sig
fitted to a lower portion of a core shaft 81b which is provided within the
dedifer shakt21d to’fransmitihe rotatioreat powesof the rotating can 11. 5

Next, the piyoting unit 83 is constructed as _ follows. This pivoting unit 83,
as shown in\%bg T7and” 187RE8 Hpivdt shift 834 pRatallyHeld BPHeG 109

theO¥dhponent 3 onto the board 21.

Now described in detail ié the bcomponent
insertion operation, as well as ‘thé n@éhanism'therefor,
which is‘performed by making use of the driving force based
on the iotational operation of the rotatingvcam 11 that is
rotated by the rétating—cam drive unit 14.

Fig. 17 shows the moqntihg lsection (mounting
head) 20. This mognting éection 20 includés: 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 heéd.body
80; an insertion claw 68 provided in a ldwer portion of the
head body 80; an opening/closing ﬁnit 82 for the insertion
claw 68; and a pivoting unit 83 toward back and forth
directions-of the insertion claw 68, where a cam plate 84
forming the pivoﬁing unit 83 is removably fitted to the
head body 80. The up—down mbving unit 81 is constituted of
an outer shaft 8la fitted to the top face 80b of the head -

body 80, and the cam plate 84 is removably fitted by means
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holes A provided in the side wall 80a of the head b_ody 80. _In a right-side
portion of this pivot shaft 83a 10 in Fig. i7, an openmg/clc_)smg I(—;-ver_ 85,
which is an example of the drive, never shown also in ‘Flg. 20, is fixedly
integrated, while a spring lever 86 of Fig: 17 is fixedly integrated on the
left-end side. Further, rearward of this opening/closing lever 15 85 is
provided a U-shaped pivot member 87. Aight side wall 87a on the right
side of this pivot member 87 passes through an opening 81e of the side

wall 80a of the head body 80 so as to plunge toward the head body 80

Sidé as shown in Fig. 7, whﬂ@&l@ﬁ@i%y\@ﬂcﬁyb@@tr@g@% 20 forward,
outside the head body 80, in which state the right- and-left side walls 80D,
865 are Pivotably: helems tife: pivot Shaft 83ady throughdoles E. Alse, the the

' ember 87 alever 87c that protrudes forward from outside of X
fr?é%glé w%%ta?b ;g’;\f 55 shown T Biy: 19 &Ad & fip BncPofthe Rsves 876t the
makes 20, €ontactwith a lower-end contact portion 80(_: of _the. head body
80, by which the pivot member 87 is prevented from pivoting forward
further (more thartthe state obFigs A7) oFudthermoge, andpperend-ofacy 4.

first {nsertion S claw 68a is fixed to a bottom wall B7d of the pivotmember
J;S%)/’]T%‘f-f%ns of Bh UNBhSRR HAurerds siHcwn erighot and 20.9s. 17 and

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
in Fig. 17, an- dpenihg/closing lever 85, which is an
example of thé drive iever .shown  also in Fig. 20, 1is
fixedly integréted, while a spring lever 86 of Fig. 17 is
fixedly integrated on the left-end side.

Further, rearward of thié opehing/cl¢sing lever
85 1is provided a U-shaped pivot member 87. A right side
wall 87a on the right side of this pivot member 87 passes
through an opening 8le of the side wall 80a of the head
body 80 so as to plunge toward the head body 80 side as
shown in Fig. 17, while a left side wall 87b protrudes
forward outside the head body 80, in which state thé right-
and-left side walls B0b, 80a are pivotably held to the
pivot shaft 83a by throth holes B.

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

shown in Fig. 19, and a tip end of the lever 87c¢ makes



P_Iso, 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 of the first insertion claw

68a by a pin H. By overlapping the first, second insertion claws 68a, 68b

each other, the structure can be made mafré 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 opesation o be-obtained Furher, each tiee, ioially.sfx plshingclays ¢,
89 to 91, 92 to 94 are formed on the tip end side of the 20 first, secon
inserioctcléWs asshewndh righ2l. Eventif thexeompaent.3 isere having fron
three lead terminals 6 as shown in Figs. 22 and 23, those terminals 6 can

be piicHed-3echrély by thEBinfing Taws 89 R194 08 showirirPFigsl92217) -

and 23. Still more,.Si lead terminals 6 are 25 pinched by the ,
pinching claws 8%%%%%%%%6%’4 c%ﬁeuf ?Leflrrst,egé?co%% inser ?‘/ornsglavl\/rslS-’ertlon
68a,-68ly respeats velyx therec oecus nioyarationsdnpitch betwegnthe nemper
lead terminals 6, so that the mounting operation can be achieved

smodthlP INEFR2BTE follower OB istrofatablysrovideshat 5 dmuppesend’ and
of thf second insertion claw 68b as shown in Fig. 20. This cam follower

95 is'In contact with a left- end can surface 96 of the opening/closing lever

‘85. Also, the first insertion claw 68a and a second

10

15

20

insertion claw é8b are overlapped’ each other, while =
middle portion of  the seéond - insertion claw 68b 1is
pivotally held ﬁo the middle portion of thebfirst insertion
claw 68a by a ﬁ;n 88. By'Qverlapping the first, sécond‘
insertion claws 68a, 68b each.other,.the structure can be
made more compact, and.besides, higher positional accuracy
between the‘first, secoﬁd inse:tion 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
first, second insertion claws as'éhown in Fig. 21. Even if
the component 3 -1s one having th;ée lead terﬁinals 6 as
shown in Eigs. 22 and 23, those terminals 6 cén be pinched
securely.by the pinching claws 89 to 94 as shown in Figs.
22 and 23. 'Stillknmre, since the lead ferminals 6 are

pinched by the pinching claws 8% to 91, 92 to 94 of the



10

15

20

25

in addition, as shown in Fig. 20, a cam follower 97 at a right end of the
opening/closing lever 85 is in 10 contact with a cam surface 98 of a cam
plate 84. Then, with this construction, as shown 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 head body 88.1land 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,

- aspring 106ds provided between the, lever.87c.and ap upper portion of

the second insertion claw 68b, where a repulsive force is applied tothe the e
SPFifigE 20°Next: bperativrsisiexplained. Eiestvasshews ineFig. 24-at aB1< ¢,
usoowgrgl lace, a component 3 is transferred the _insertiqn claw 68 by a
transTer chick 68 VF e CoripGRert tFahsFérunie1 8 cinithizcperationh the
first, second i tion 25_claws 68a, 68! e to be opened as shown in

Fig. 22. For 2§%%?5 %ur|r%€ne,\gtﬁeP g%?veeghat Bibis plstied downipriheded at
retatiomat powetiof-the fatating «an-lL; bywhich the. apening/closing lever .
85 is pushed down by the cam plate 84. As a result of this, the cam
surface?d6 of thels openintpdlosingtevet 85ds pivoteshbaekwardiby = 1e7t-
which the fron'ggage of the can surface 96 comes to confront the cam

followsr 95 Placed &t the dpperandBEfhe secehashBertibnver 85.

In addition, as shown in Fig. 20, a cam follower

,97 at a right end of the opening/closing lever 85 is in

contact with a cam surface 98 of a cam plate 84.
Then,‘with,this constructioﬁ, as shown in Fig. 17,
a spring 101 is stretched between a pin 99 of the spring
;ever 86 and a pin 100 of the contact portion 80c of the
hegd body 80, and a spring 104 is stretched between a pin
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 repuisive force is applied to the spring.
'NeXt, operation is explained. First, as éhown in
Fig. 24, at an upward place, a component 3 is transferred

Co the insertion claw 68 by a transfer chuck 69 of the

component transfer unit 19.

In this operation, the first, second insertion

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



10

15

20

25

claw 68b. Thus, the upper portion of the second insertion claw 68b is _
pushed rightward of Figs. 17 and 20 by the 10 repulsive force ".the spring
105. Then, as a result, the first, second insertion claws 68a, 661 are
opened as shown in Fig. 22, in which state the transfer of the component
3 from the transfer chuck 69 is carried 8ut. 5 Next, the core shaft 81b 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

891e 9dasshewn idig. 23 whesedhe holdingof the,component 3ig. .
carried out as shown in Fig. 20 10: Next, the outer shaft Sla and the core
SRAf B4t ate SATERFoneisIyEhfoverhteiiT, by which the head bedy 89 isthe

red to the hoard.21 as shown in Fig. 25, where the plurality of lead
M%Mgg%: gorg inserted ifto iﬂ?e 25 [ﬁﬁl%lﬁ)‘?lofifh‘é%rﬁﬁh RBRsZZ oPtiete 84.

términals o
board 21 of ig. 26. 23:At this point,.under fhe. board 21,4 recejving pin, _
108 that has been moved up is awaiting the move-down of the lead _
tarPiinals 6:.Linthecstatethat tHe leadgerminals :have:beeninsartedinto. o
y}%gjﬁurality of vinsertion holes 5 22 like this, a pusher 109 prowded o
coaxially within the® corE sttt b Has HeehPrrhed dowrmss asto bedn can
€ontaglter 95 placed at the upper end of the second insertion
claw 68b.. Thus, the upper portio.n of ﬁhe second insertion
claw 68b isb pushed rightward §f Figs. .17 and 20 ‘by the
repulsive force of .the spring 105.

Then, as =a 'resu_lt, the first, seéond insertiorﬁ
claws 68a, 68b are».opened. as shown in Fig. 22, 1in which
state the tfansfer cf the component 3 froﬁ the trénsfer
chuck 69 is carried out.

Next, the core shaft 81b 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.
. . .

Next, the outer shaft 8la and thé core shaft 81b
are synchronously:moved den, by whiCh»the heéd body 80 1is

lowered to the board 21 as shown in Fig. 25, where the

plurality of lead terminals 6 are inserted into the

plurality of insertion holes 22 of the board 21 of Fig. 26.
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with the upper end of the component 3, by which the component 3 has its
upper and lower ends pinched by the pusher 109 and the receiving pin
108. 10 Fig. 11 shows a state that the core shaft 81b 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 component 3 has its upper and
lower ends pinched by the pusher 109-and the receiving pin 108 as
shown in Fig. 15 26, the component 3 is never tilted down even if the first,
second insertion claws 68a, 68b are opened. In this state, first, the
insertion cla\g{t68 escapes outward of the component 3 as' shown in Fig.

27. Upon complétion of fhid &scapBife pusher189%nd the 20 FEGEving e
iR 108sstartde movedown,so that the camponent 3 hag s lowerend .
eventually brought into contact with the top face of the oarép 21 as shown
lipFigs.at? andr@2&aNext, with thectop faceof thecompenent-3: pressedhy s
the pusher 109; the receiving pin 108 is moved down as shown in 25 Fig.

%8 ahd thERSafiet TRE 16Mer Bhas GRMeditidity oY 247 lebriserminals 6o les
zre cutand glinche the lead-wire support member, (anvil mechanism
26. Thus, the mour%ir%lllc%;51 Eteﬁ?e go%po%%#&%%o?ﬁp é(t%giéiﬁs.wéﬁqé% %e
caredinmingthasts, respeciively, toefhmouating operation of the mounting, -+
apparatus of the first embodiment of the present invention. In Figs. 5A.
%%HP the upper end of the component_ 3, by which the

component ‘3 has its upper. and lower ends pinched by the

_pusher 109 and the receiving pin 108.

Fig. 1} shows a state that the core shaft 81b 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 component 3 has»its upper and iower ends pinched

by the pusher 109 ‘and the receiving pin 108:as shown in Fig.

26, the compénené 3 is‘never tilted down even if the first,
second insertion claws 68a, 68b are opened.

In this state, 'first, the inserﬁion cléw 68
escapes outward of_the component 3 as shown in Fig. 27.
Upon completion .of this eécape, kthe‘ pusher 109 and the
receiving pin 108 start to>move down, so that the component
3 has its . lower end eventually brought_into contact with
the top face of the boérd 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

‘Fig. 28, and thereafter the lower ends of the plurality of
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SB, the term "cam power" refers to a driving force of the rotating-cam

drive unit 14. The term "insertion head up- and-down rotating cam" refers

to the mounting section up i0 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 term4"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 figure, reference character (a) shows the state of
1cemponent insertionsstart operation_of Fig. .10 % ) shows f}g state of
component i%ﬁo?o%%iio%r‘%% Flaé%i!:lgc((%l% %ﬁvds thel stté & of T ead-wire
seeppoRentmsertiorcompletiomatizign 20212, ang(e) shows ;};@ug@gﬂngf of
tg\ove-up operation after component insertion of Fig. 13. In the following

esCIPtoT 6 Opetratibn CAFst L i@ the driving state of the rotating-cam

drive unit 1 ds tq be c ed in response to the distance between

25 mountingFggs%fior%g foarr}s%](?é]gssﬁg cgnﬁ%éﬁ%nﬁlﬁ%ﬁmihgrﬁs%%%%t&ﬁs%
o6r, therhoard 21 @f he X-¥rfable 25,the gperation desgriptign is.parted by _
a criterion, whether or not the distance is not more than 30 mm, as an
LexampREErst Bestribéd is a cases as 'showreintRign 5A, 15 whefe thez ang

cdistance bceévrveer,) mounting positions for successive component mounting
operations on the %%rﬁf%% refers to a driving force of the

rotating-cam drive unit 14. The term "inéertion head up-

- and-down rotating cam" refers to the mounting section up-

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”vreférs to the X-direction drive unit 23 and the v-
direction drivé unit 24 of the X-Y table 25. Further, in
the- fiéure, ;eference characterk (a) shows. the state of
component insertion sﬁart operation of'Fig. 10, (b) shows,
the sﬁate'of component insertion operation of Fig. 11, (cf
shows the state of compénent inéertion completion of Fig.
12, and (d) shows the state of move-up operation after
cohpcnent 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 Tesponse to the distance between

mounting positions for successive component mounting
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the X-Y table 25 is not more than 30 mm, i.e.’, where the time for moving

the board 21 by the X-Y table 25 is shorter than the move-down and -up

time of the insertion head and 10 the pusher 109. Referring to Fig. EA, -
while the rotation angle of each rotating cam changes from 0 to 180

degrees, then returns again to 0O degrees, and further via 180 degrees,

returns to 0 degrees, the rotating-car. erT\;e unit 14 15 normally continues
rotating at, for example, 3000 rpm, continuously outputting the can power.
The speed waveform of the rotating-cam drive unit 14 in this case is

shownan iBmgs 6. &Eirst,tdering the period inowhichrthe rotationa2Qeangke of the
each rotating cam is in the range of 0 to around 90 degrees, the insertion

he&a s postioRafFhekiatthe Gppercéndpssiticn By thé fissrtiol hean =~ Or_

— uga%deggvv&g@%ﬂa% cam %géhwe%(affy?fhﬂgm%é\ and Eig. 10, and

moreover the pusher 109 -is also positionally held at thé 25 upper-en

position by thezausher-i09:-upandrdewn sotating 26 -canndrthis case.¢he sz,
X-direction drive unit 23 and the Y-direction drive unit 24 of the X-Y table
28zreerotatibAally @ivenrat 000 #iivie which oaniaimumespedd;otes  for
make the drive control so that the %ucceedingﬁmounting 5 position of the

bSA S Fiblf on ThE X9 table°25 tohfes R tRGEPtHE Mehith RREES “* °F

.the X-Y table 25 is not more than 30 mm, i.e., where the
time for moving the board 21 by the X-Y téble 25 is shorter
than the move-down and —up'time of the insertion head and
.the pusher 109.

Referring to Fig. 5A, while the rotation angle of
each rotating cam changes from O to 180 -degrees, then
returns again to O degrees; and further wvia 180 degrees,

returns to 0 degrees, the fotating}cam drive unit 14

normally continues vrotating at, for example, 3000 rpm,

continuously outputting the cam power. The speed waveform
éf the rotating-cam drive unit 14 in this case is shown in
Fig. 6. |

First, during the period in which the rotation
angle of each rotating cam is.in the'raﬁge of 0 to around
90 degrees, the insertion head is positionally heldrat‘thev
upper-end position by the insertion head‘ up-and-down
rotating cam as shown by (a) of Fig. B5A and Fig. 10, and
moreover the pusher 109 -is also positionally‘held at the

- upper-end ?osition by the pusher-109%-up-and-down rotatiﬁg



20

25

When the rotation 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 can, and moreover the pusher 109 also starts to be
moved down from the upper-end positichdoward the lower-end position
by the pusher 109 up-and-down rotating cam. At this point, the
X-direction drive unit 23 and the Y direction drive 15 unit 24 of the X-Y tale

25-gter ageceleration,gperalion. MWhen Lne tofgtion angle gfeach, . vy
rotating cam becomes around 180 degrees, the succeeding mounting
positior ef theohoard:21is pasitiened undeythe insertionvhead By the -5 ..o
drive of the X-direction drive unit 23 and the 20 Y-direction drive unit 24 of
thESA tablé 25y whEte fiie alfivéBHthe Xediredtibnidrive unit23 andithepeed,
Y-direction dBr'pl/éa unit.24 is haI%ed. t this point, the insertion head .
continues to be moved dowin from the*Gpperind positoi- t6ward themounting
lopes enckposition. by the insertion head up:and 25 doynsgiatng.cam,. .
and moreover the Lusher 109 also 27 continues to be moved down from
thengspertérd positioh itowardzhe lower-end position by the pusher 109
up-and-down rotating cam. When the rotation angle of each rotating cam

5 becomes beybi186tegreesatHemsertithlifead feaches theotating cam

loweL-£cPasition and &> qage. stopped Tom Moving JOWRBY siarts to be
mqved down from the uppgr-end position towérd the lower-end
position by the insertion head.‘up~aqd—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 rotaﬁing cam. At this point,
the X-direction drive unit 23 and the Y—ditection drive
unit 24 of the X-Y table 25 enter a deéeleratiQn operation.
When the rbtation angle of each rotating cam

becomes around 180 - degrees, thg succeeding mounting
position of the board 21 is positioned under the insertion
head by the drive of the X-direction drive unit 23 and the
Y-direction drive unit 24 of the X-V tabie'25, where the
drive of the X-direction drive unit 23 and the Y-direction
drive unit 24 is halted. At this point, the iﬁsertion head
continues to be 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
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the rotation of the insertion head up-and-down rotating cam 12, and after
maintaining the halt state during several degrees of rotation angle of each
rotating cam, starts to 10 move up, as shown by (b) of Fig. SA and Fig.

11. In this operation, as shown by (c) of Fia. SA and Fig. 12, the pusher

109 also reaches the lower-end positionZvith a slight delay behind the
insertion head by the pusher 109 up-and-down rotating cam, but

immediately starts to move up 15 In this case, the drive of the X-direction
drive-unit 23 ancthe.¥-difgetion diiye.unit24,s kept halled During e, . o,
period in which the rotation angle of each rotating cam is around 180 .
degrees andup ioRZ0-degreessafterdherpassageof the angtes the-and-down
plurality of 20 lead terminals 6 of the -component 3 held by the insertion.
heztf&fatf* fo Bafinserted and completely inserted by press of the pusher

109 into the plurality of insertion holes 22 of specified mounting positions

of the board Zﬁgﬁeﬁg or%:l}tﬁe 5r#ea-hjaﬁéld XN rable 25, atitf thert thetfeadd  ©2m

teppinale 6 2@@&@@@5cateara@g@och@%byimeemb@eﬁ@gei%%@h%% the

Thus, the counting or the co noner_t 3) the board 21 _., comnl eted.
Wherighegota tror angterobeachi rotating:carmobpeameées atouity 270 down by
detgr(ees, ace -nisertion head is 5 positionally held at the upper-end

pos-< Iion Egaif by the ihge rtiohHeatip pdiddoWwn 1oRtiRg tani @k ting can
SW%N“QMig)after maintaining the halt state during several

degrees of rotation angle of gach rotating cam, starts to
move up, as shown by (b) of Fig. 52 and Fig. 11. In this
operation, as shown by (c¢) of Fig. 5A and Fig. 12, the
| pusher 109 also reaches the lower-end position with a
slight delay behind the insertion head Ey the pusher 109
up-and-down rotating cam, but immediately sgérts fto move up.
In this case, the drive of the X—directionﬁdrive unit 23
and the Y-direction drive unit 24 1s kept halted.
During the period in which the rptation angle of
each rotating cam 1is around 180 degrees and up. to 270
degrees after the passage of the angle, the plurality of
lead terminals 6 of the component 3 held by the insertion
head staft to be inserted and completely inserted by press
of the pusher 109 into the plurality of insértion holes‘ZZA
of specified mounting positions of the board 21 held on the
drive-halted X-Y table 25, and then the lead terminals 6

are further cut and clinched by the anvil mechanism 26.
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F_ -u. and When the rotation angle Of each rotating can. becomes over

270 degrees and around 360 degrees 0 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-direc-lion drive unit 23 and
the Y-direction drive unit 24 of the X-Y ;gble 25 are rotationally driven at
3000 rpm, which is the maximum speed;. 15 to make the drive control so
that the succeeding mounting position of the board 21 held on the X-Y

table 25 comes to under the insertion head. The drive start, driving, and
Wrive hattraf the U-directiart drive: unit23candthesY «directiondrivesunit 24 1 <
of the X-Y table 21 are performed 20 when the insertion head is
Positiohedat the upper-end position or its proximity and moreover the

buster 109 %% Rosjt- Leonerd %\t the upper-end position or its p_roximit%.
When the distance belfweenoméﬁrl]t%lg oSitioNS for “suEéessivé Commpaifentca™
mounting operations onthe board 21.0f 25 the X-. table 25 not more

than 30 mm, the a_botie 29 described steps are iterated in principle.
Howeverpwhen the distance betweerpmouating positions-for-successive +he
component mounting operations on the board 21 of the X-Y table 25 is
Over 367, Ahe fofs eRampRy1009mAT, Stebsterberperfred ae dsl) of
§{18\./vn5izg] Fajgd 553igs.eel%t§p S20 of Fig. 14; it is decided whether or not

When the rotation angle of each rotating cam
becomes over 270 degrees and around 360 degrees (i.e., O
degrees), the pusher 109 is alsQ 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,
to make the drive control so that the succeeding mﬁunting
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
when the insertion head is positioned 'at <the vupper—end‘
position or its proximity and moreover the pusher 109 is
also positioned at the upper-end position or its proximity.

When the distance betweeﬁ mounting positions for

successive component mounting operations on the board 21 of

the X-Y table 2

w

[6))

1
ES

not more than 30 mm, the above-
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the move amount of the board 21 by the drive of the X- direction drive unit
23 or the Y-direction drive unit 24 is over 30 mm. Only when the move
amount is over 30 mm, steps 10 S21 to S23 are performed; when the
move amount is not over 30 mm, the steps S21 to S23 are not
performed). More specifically, -he time for moving the board 21 by the
X-Y table .25 becomes longer than the pwve-down and -up time of the
insertion head and the pusher 109, so 15 that operation allocation time -
and halt allocation time increase. That is, referring to Fig. 5A, assuming
that the period in which the rotation angle of each rotating cam changes

i 0380 1&g R e8 BRd théR Tetiths Bg&Ih 1061 BéGrees is set as one
operation allgﬁﬁyggéggriodw%%gosig%%s of 180, degrees and..0.d gre%% Nein g
' 8

the second operation allocation period correspond to positions of. 1
plegreesand Bslegreesof $he fitst oparatinn allocation tRelipd AFEHG BB ns on
This means that the operation allocation period in Fig. 5B becomes a
tdoublecefitie 225 aperativn allotativaigeriod in Rig. $A.e30 Wh-me thend, for
rotation angle of each rotating cam progresses from 0 to 180 degrees in
aHetirdtopetafor - 1Bcahién peribg i Figf SBleke #& ating-carPdivdn Fig.

it -14 is decelerated; for example, from 3000 rpm -,D O runin 5
5(l%n %ee?atl%%ne&t ege?jri\?eﬁrtier’ﬁé%f tﬁlejf(-\r;L abfeSZéi%?ﬁﬁjee og?deff%@ or not

'E#?Cm%%gagﬁé%%%ﬁ%gs%%g]Q%é%ﬁﬂﬁﬁ by the drive of the X-

direction drive unit 23 or the Y-direction drive unit 24Ais
over 30 mm. Only when the move amount is over 30 mm, steps
521 to 8523 are performed; when the move amount is notlover_
30 mm, the steps S21 to S23 are not performed).

More spécifically, the time for moving the board

21 by the X-Y table .25 becomes longer than the move-down

.and -up time.of the insertion head and the pusher 109, so

that operation allocation time and halt allocation time
inc:ease, That is, referring to Fig. 5A, aésumiﬁg that the
period in which the rotation angle of each rotating cém
changes from O to 180 degrees and then‘returns again to O
degrees 1s set as one operation allocation period,
positions of 180 degrees and 0 degrees in. the second
operation allocation period correspond to positions of 180
degrées 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

operation allocation period in Fig. 5A.
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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,js 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 rotating cam is within a range of 0 to 180
degrees, the"insettionHead 5~ posiionaliycHald atitheapperenepositioncan
Ly the msertlog head P and down rotating cam, and moreover the 20

Folisher 109's also positionally %eld%??ﬁee%ﬁpelrnenahﬁosﬁbﬁﬁy frgeration
bushes 109-upsand-downfotating cam, as, shawn L Eig. 10.In theperiod, ; .

Sin which the rotation angle of each rotatlng cam is within the range of O

1té 90s degreekse thet Xsdirettion drixgrmit, 23-aneh theodiregtion 25 @Irly@m in
unit 24 the X-Y table 25 are rotat-_onally driven 31 at 3000 rpm, which is
IRe TaXiATIM Speed, o makeitte drivescortrolso fhat thebuecdddingr the

mOUI&tIn?_LpOSI'[IFE‘I of thegb ard 1 hegj on the X-Y table 25 is osmoned
der the inserfion fiead - Whieh Tha rotation angfe GFeachofatihy 5 éam ™

Racomesat.around 90.degrees; the Xqdirectign drive. unit 23 apd the 1, ¢
Y-direction drive unit 24 of the X-Y table

deceleration operation is performed until the drive of the
X-direction drive unit 23 or the Y-direction drive unit 24
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 toc 90 degrees, is
immediately accelérated to 3000 rpm to output the cam power
so that 3000 rpm is maintained during the period from

around 180 degrees to 360 degrees (0 degrees).

While the rotation angle of each rotating cam is

within a range of 0 to 180 degrees, the insertion head is

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

drive unit 24 of the X-Y table 25 are rotationally driven
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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 star'=s 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 pesition by the pusher 109
up-and-down rotating cam. 15 When the rotation angle of each rotating
can becomes over 180 degrees, the insertion head reaches the
lower-end position and. is ance stopped from moving down by the

rétation of tHe Thsertib-Read uf-And dowi rotafiRg tam. S 27 aka aftep drive
naiEng De hallalare U seilgl 29 dearess QORI NG Or the

2 Il
each rotating cam, starts to move p, as shown In Fig. igl n this

opetation as sBownoin Fige12; the pusher 109 also seaghesthes under the
lower-end position with a slight delay behind the insertion head by the

ruskes 109 gp-anddownifotatingreant, Kia imerediateye2Sostarts o moveat ing
up. In this case, the drive of the X 32 direction drive unit 23 and the

“Gitecticn drve ufit 2458 KePt Maled IIERAG the Pefiod IwWRRAC g drive
G ke L R AT
oﬁmeam@@ﬁembsmdxﬁbwbh%mse@ti% stopped from being driven.

When the rotation angle of each rotating cam
becomes around 180 degrees,‘the insertion head starts to be
moved down from the upper-end position toward the lower—end
position by the insertion head up-and-down rotating camn,
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.

When the rotation anglev of each rotating cam
becomes over 180 degrees, the insertion head reaches tﬂe
lower-end position and is once stopped from noving down by
the rotation of the insertion head up-and-down rotating’cém
12, and after maintaining the hait state during several
degrees of rotation angle of each rotating cam, Starts to
move up, as shown in Fig. il. rIn this operation, as shown
in Fig. 12, the‘ pusher 109 also readhes the lower-end
position with a slight delay behind the insertion head by
the pusher 102 up-and-down rotating cam, but lmmediately

starts to move up. In this case, the drive of the ¥%-
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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 10 drive-halted X-Y table 25, and then the lead
terminals 6 are further out 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 gam 15 becomes around 270
decrees, the insertion head is positionally held at the upper-end position

again by the insertion head up-and-down rotating cam as shown in Fig.

13;. the rotation angle. of, each rotating cam becomes over 270 .
dgigl\rggg %h%%argﬁﬁg 6f%(i&rqdletgreggs (?lél.(,? 0°20 dégreesj thePusher 169 it 24
alse pestiionadly 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 drivénunit:24: obthe Y table.2b are aceeleratad from the e or
halt state so as. to be rotationally 25 driven at 3000 rpm; which is the :
maximunt 8hééd Eec &fep 38 SEOFFg. 149the sotating-camdrive urib 270
14 js driv. acceleration) to make the drive control so that the .
Sljacéz%qer(éjﬁ% r%%rﬁﬁ%ng%gsiﬁognsgﬁ fhe bBard 2 thell ¥t e %19 tabteoslity of
carses ta-urdentednsertien pgad.cthe drive b start, dri ing, an drive
halt of the X-direction drive unit 23 and the Y-direction drive unit 24 Gt the
Xegghletart to be inserted and completely inserted by press

tion

of the pusher 109 into the plurality of insertion holes 22
ofvspecified mounting positions of the board 21 held on the
drive-halted X-Y table 25, and then the lead terminals §
are 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
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., 0
degrees), the‘pusher 109 is also positionally held at the
upper-end position again by the pusher 109 up~énd—down
rotating cam. In tﬁis Case, the X-direction drive unit 23
.and the Y-direction drive unit 24 of the X-v table 25 are
accelerated from the halt state so as to be rotationally

driven at 3000 rpm, which is the maximum speed, (see step
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25 are performed when the insertion head is positioneo_l at the upp_er-end
position or its proximity and moreover the pusher 1(_)9 is also p05|t|on¢d at
the upper-end position or 10 its proximity. As described above, the drive
operation of each drive member largely differs betwe_en the case where
the distance between mounting positions for successive component
mounting operations on the board 21 of e 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

shewing.a relationship between ed and _time for presentingaspeﬁed .
w@alf/\glfo?riri51 of!t%}é rojt“gtingt-:(f:lgm 5%%(% f?vléllgnig T4 \iHeréth&idve dmaotint 6F 1ven

thep X- Yetabla 35 ds: sover 304nm.Agraphdn which.a down.is depicted by, ., _
solid line and an up is depicted by doted line shows a state that given a
nfeVecanobntofm@Simimnaf theX-Yitables25,the speed 2% s redugedfrome -
390 rpm and, without a halt once at around 34 0 rpm, change_d from, |
dec%%%ajﬁ%n%é aCCaIEration. IFART stake thé Frtatingae ative ufitd4drive

[ m d. A graph in which a down is depictgd by solid line
%%%r?%p i%g&!&%?ged by ré%li Fnlevseho]f/lv%%cstéjtg tHatSs giveh’emover drive

amoimnt of 100l of the: X-¥ Jable 25, the, speedds seduced from 3000, _, .

rpm and, after a halt once, and
25 are performed 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. |

As described above, the drive operation of each
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
table 25 is not more than 30 mm, and the caée where the
.distance is over 30 mm,_e.g.lloo 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
drive unit 14, where the move amount of the ¥X-Y table 25 is
over 35 Inm.

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

is reduced from 3000 rpm and, without a halt once at around
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immediately accelerated. In this state, the rotating cam drive unit 14 is
much loaded. A graph in which a down is depicted by solid line 10 and an
no is depicted by one-dot chain line shows a state that given a move
amount of 105 mm of the X-Y table 25, the speed is reduced from 3000
rpom 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. According-y, 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
u@itrﬁﬁé %hangﬁ)éfoli Heleleratiorr aRd With Bhaftsrices Tmmediatelyln this

ven

dgﬂ@@eﬁ”@ﬁ@ekgég@}ﬂgﬂégﬁg&ygbénf§¥¥ag%nY@nﬂ%gnggweé%h loaded.
continued state in which effective torque over 110% of the ratedIIforque IS

necessary, whereg abplpti temperaiure inereases wed oceur i, the drive 1 5 o
units 10, 14, 25 23, 24, which would cause failures. The present
eModifent 35 iSintépred t8 préventthe fdilulésef thesotating-camte that

drive unit 14 without halting the operation, in the case where such an
0 éﬁ%gdgta%o&‘ethea Irn(?tgﬁ%g-ggm trive Ghit °% cGHﬁnu%U?ély s@ep§, by>s the
reducing the laadagainstsuchan ausroad:stats pperation, for.example,

once, and
as in the state shown by dotted line, before occurrence ofaany ailure of
immediately accelerated. In this state, the rotating-cam
drive unit 14 is much loaded.

A graph in which a down is depicted by solid line
and an up iS-depictediby one-dot chain line shows a state
that given a move‘amount of 105 mm of the X-Y table 25, the
speed is reduced from 3000 rpm and, with a slight halt at
around 6 rpm, and thereafter changed to acceleﬁaﬁion. In
this state, the rotating-cam drive unit 14 is not so much
loaded.

Accordingly, it is when the move amount of the X-
¥ table 25 is 100 mm that the rotating-cam drive unit 14 is
most loaded. That 1i1s, the rotating-cam dri&e unit 14 is

most loaded when the rotating-cam drive unit 14 is driven

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 1is necessary, where abrupt

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

23, 24, which would cause failures. The present embodiment
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the rotating-cam drive unit 14. However, whereas the move amount of
100 mm causes the most overload-acting state in the above example, the
distance varies in many ways due to 10 various factors such as the
characteristics of the 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 myma can be the distance at which
overload acts most for one rotat_ng 15 cam drive unit 14, while a distance
of 110 mm can be the distance at which overload acts most for another
rotatin,gf; cam drive unit 14.. therefore, in summary, ih this embodiment,

sifice the oY&fidad detsthesfvhen-thie dfite liHittargetedor deteefién by ~can
efective torque is ppgrated 20 s ; %"&ge %%Cee'efated halted once, and
fal

] ) El
then immediately accelerated, and sinc Ures More Iﬁ(le(?)r/ltake placee case

whesr sush @ everloashstateioeewrs dn suceassion.a cerain, numberof, . ; +
times (i.e., which could be called number of successive overload
opéraighsithapindiuce faimres; the 25 Aumbey differs dependingios thesuch an
charac{%gséi_cs of the 36 drive unit or its use environment), the drive unit is

S0 desighed HhatWheRetioad state Bperdticiere peAsrmed t6as state
spegified pumber of times (i.e., peumissible number of successive

7 CUrrénce a fail
overload operations) smaller than the above 5 certain number of times, = of

simitaravestoadsstateroperatiensiare notperfarmpd,any mere At the move
instead, the operation is ‘

amount of 100 mm causes the most overload-acting state in
the above example, the distance varies in many ways due to
various factors such as the  characteristics 'of the
rotating-cam drive unit 14, the Structuré, material, and
thermal resistance of other déViCES» and mechanisms, the
cooling funétion, and the like. A distance of 90 mm can be
the distance at which overload acts most for one rotating-
cam drive unit 14, while a disﬁance of 110 mm can be the
distance at which overload acts most for another rotatiné—
camn drive unit 14. Therefore, in summary, in  this
embodiment, since the overload acts most when the drive
unit targeﬁed for detection of effective torqué is operated
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 tTimes (i.e., whichA could be called number of

successive overload operations that induce failures; the

number differs depending on the characteristics of the
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continued with a sufficiently light load state without any halt of operation,
by which considerable reduction of production efficiency (i.e., reduction of
production 10 efficiency due to a halt of the drive unit) is prevented. In the
mounting apparatus of such a constitution, an effective torque detecting
section 27 determines effective torque for operation of each of the drive
units 10, 14, 23, 24 (at least ro'-_ating-cagm 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
to({g_ue deciding section 28 o detection results on the detection- period

basis. Thalis theeffeétive tDfquerdEtEER s 26 sectidre2 Zidéterminestanis  so

effective value,of..a ifie riod that is the detection period from a
torque\ég% which i in%%%r%ecf%ﬁ t%?éiltjes é%t%%to?%%ﬁ?eﬁﬁ@&?n Bf fitt&fo-ormed

each of the drive ¢nits 3-44, 23, 24 and which 'S, nﬁ%‘}%q 8191 yimiﬂn%er of
specified time) by. each of the drive units 25 10, 14, 23, 24, and then

infOfiAs f5e Effectivie torqad 37 mecidingsection281afdhe effegtivervalue 1 ove
aigl‘ed for _each of the drive units 10, 14, 23, 24. The specified
period as the detéction peridhss usdamy $6tto Poe Aered e t secp@ndt ions

the-period for detecting an effective S torque and informing the effective .
torque deciding section” 28 of theogﬁecatlﬁl/%’toraﬂgl‘ise Eéé?algg% ABthfbrecn is

thamtinued with a sufficiently light load state without any
halt of operation, by which considerable reduction of

production efficiency (i.e., reduction of production

efficiency due to a halt of the drive unit) is prevented.

In the mounting apparatus of such a constitution,

an effective torgque 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

basis of ap_effective torque detection period (a specified

"period unit which is the period for detecting effective

torque periodically), and informs an effective torqué
deciding section 28 of detection results on the detection-

period basis. That 1is, the effective torqgue detecting

section 27 determines an effective value of a sgspecified
period that is the detection period from a torgue of which
is informed by a torque‘detector contained invor fitted to
each of the drive units lO,‘14, 23, 24 and which is needed

(e.g., within a specified time) by each of the drive units

10, 14, 23, 24, and then informs the effective torgque
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sec. Thus, detecting the effective torque at such a short period of not
more than | sec. makes it possible to detect the effective torque reliably
even with load changes due to 10 any abnormalities. Although it is
convenient that the detection 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 glfive units 38, 15 3.9, 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
te@é)celrgture incre{g%lilm@gdiatel)écausirﬁ% a failure does not occur even

with The effective torque overthe apperiimi 26 ValuSAlSD, SetiRgaiFgd for
sarmerof detegtion periogs of the drive units 10, 14, 23, 24 coincident with . _
one another makes it possible to provide a simpler, more convenient
strecturel However, witheutthieing miteddo this, the 25:detectionperiod: ore
may differ among the drive units 10, 14, 38 23, 24 in consideration of the
motértype atifthe levefof Hoad agplicadior! Tthe éffeetive tarquendecitling tive
setction 28 decides whether or got an effective torque of any one of the

drive b units 0 14733324 Ras Sc&dded & -SFeciddlispetafmt vafiesection
basecen @@l@ﬂmég%gﬁ%g@éﬁl@rq%e g%técgq_gso to not more than 1

sec. Thus, detecting the effective torque at such a short
period of not more than 1 sec; makes 1t possible to detect
the effective torque reliably even with load changes due to
any abnormalities.

Althgugh it 1is convenient that the detection
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,
39,‘40, 41, i.e., peridds in which the temperéture of the
drive uhits 38, '39; 40,. 41 has not increased éo much
against the ambient temperature so that an abrupt
Cemperature increase immediately causing a failure does not
occur even with the effective torque over the upper-limit
value.

Also, setting all or some of detection preriods of
the drive units 10, 14, 23, 24 coincident with one another
makes 1t possible to provide a simpler, more convenient
structure. However, without being limited to this, the

detection period may differ among the drive units 10, 14,
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section 27, and then informs the control section 2 of the decision result.
For example, when the effective torcrue of any one of the Qrive units has
exceeded the specified i0 upper-limit value, the control section 2 controls
the drive of the one of the drive units so that the drive unit is decelerqted
to a specified rotational speed. In this case, if necessary, the oth(_er drive
units may also be drive- controlled appropkiately in accordqnce with th(_a _
above drive 15 control 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

rag%d torque of each drive unit 10,. 14, 23,. 24. This value is one -
corréspondiny fPthe pEmiisdiBre mMimBeérofsticesssive 20overioad level of

-og%rg,gogg in continuously performing the overload operation that the

drive units 10, 14, 23, 24 are decelerated, once halted and then

immediately acelerateel: cEhe drive,unjts 10,14, 23, 24 are.ordinarly . . o .

presumed to be used at 100% or lower of the rated torque.. In 25

patietike finca continued statesthial ar effective tasque 39 aves 096 ot the qrive
rated forque is needed, there would occur an abrupt temperature _ o
increase to the tfive tmits 16, PRS2 P2 edading failres. “aisetting 0f Limi t

t - it yalye to 1059 of the rate_q:#])r ¢ makes it possible to 5 .
p%ﬁ?fhﬁ%?ﬁt%gmbéﬁﬁgfes increase egu SEFAiiiE vafeS Y6r fieecting

deve tnis 107 14,and then informs the control section 2 of the
decision result. For example, when the effective torque of
any one of the drive wunits has exceedéd the specified
upper-limit value, the control seétion'2 controls the drive
of the one of the drive units so that thé drive unit is
décelefated to a specified rotational speed. In this case,
1f necessary, the other drive units may also rbe drive-
controlled appropriately in accordance with the above drive
écntrol of the any one drive unit.

The specified; upper-limit wvalue 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 value is
.one'COrresponding to the permissible number of successive
overload operations in continuously performing the overload

operation that the drive units 10, 14, 23, 24 are

decelerated, once halted and then immediately accelerated.

The drive units 10, 14, 23, 24 are ordinarily presumed to

be wused at 100% or 1lower of the fated torque. In

particular, in a continued state that an effective torque
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23, 24 have been set to 105% of the their rated torcrues for convenience'
sake. However, without being limited to this, 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 accelerated co the original rotational
speed at a time '-5 point when the effective torque for the any one drive
unit has recovered to a specified lower-limit value, i.e., a safety value.
This safﬁt%/ value is ordinarily set to a value that is 95% of the rated

torque. In- this Lonnecticr: 26 athdugtFthesatétyVatue fayise settbd occur

100% a there is no margin to the, 105% of the rated
torw;@%&%g ig? %H(EB E%é%g%ith\l/g%%?gcs) ?hzif%het%?fegﬁ\}é’ tor{lie hfay'go 14/

begoncthe uppes-limit value nediately when 5@%95(@%;“% potatignal speed o 5 s«
has been 25 restored. Such a state, continued, would cause 40 ‘
oBeuienceof a tase wherehthe temiperattre-wouldmotdowet rat thesdiive e to

uni}s%O, 4’t23’ 24113. Furthermore, the frequency of deceleration and
akeélération Ofthe” Fota oA St WaGld iRcrease sthere is a fear that

Vo o e SR L T 0P PP
23, 24 have been set to 105% of the their rated torques for
cdnveniehce' sake. However, without being limited to this;
the upper-limit values of effective torques méy cdiffer
among the drive units 10, 14,'23, 24 in’consideration of
the type and thermal characteristics of.thé motor.

| . After the any one drive ﬁnit has been decelerated
to the specified rotational speed, the any one drive unit
is accéierated to the original rotational speed at a time
point when 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 is ordinarily set to a wvalue
that is 95% of the rated torque. In this connection?
although the safety value may bé set to 100% of the rated
torque, vyet there is no margih to thé‘lOS% of the rated
torque, which 1is the upper—limit value, iso that the
effective torque may go beyond the upper—limit value
immediately when the original rotational Speed has been

restored. Such a state, i1f continued, would cause
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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

motor. This operation is explained with reference to Fig. 15 2. Based on
results of which the effective torque detecting section 27 has informed the
effective torque deciding section 28, at decision step S29, it is decided by

the effective torque deciding section. 26 whether or not any 20 one of the
egg%ti\ée anr[ ues Qas exceeded its specified upper-limit value. These

specitied Upper-imitvalies ard Srifnarily set ToRalGed that Bre 105006f Lower
the-rategd.tor of the.drive upits 10, 14,23, 24, as described above.

For ini%g%ceigﬁgtﬁg ef%;%ic\&/% to?c?de o% 4a’ny 0%32 215123;:‘ the r}%/%%gr&ﬁicsm T o the
14r28p24das exceedett its 4k spesified ypper-limitvaldesthem, at ¢ +1e
processing step 530, the effective torque deciding section 28 informs the
coniréitséction Zefadecelerationmra specifiéd speed that is&lower than the

the Eq?ggnal Sp eg:gt whéch the any. 5 one drive unit is currently running
and, thien, under the “contrdl of e Contrdl §&ction S 1RE F6thtional Speed  the

ngpropriate 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

respective ratgd torques, and the specified safety wvalues
may differ among the drive units 10, 14, 23, 24 in
consideration of the type, thermal charactéristics, and the

like of the motor.

This operation is explained with reference o Fig.

Based on results of which the effective torque
‘detecting segtion 27 has informed the effective Ttorque
deciding section 28, at decision step S29, it is decided by
the effective tor@ue deciding séction 28 whether or not any
one of the effective Corques has exceeded its specified
gpper—limit value. These specified upper-limit values are
ordinarily set to wvalues that are 105% of the rated tbrques
of the drive units 10, 14, 23, 24, as described above.

~For instance, 1if the effective torque of any one

of the ‘drive units 10, 14, 23, 24 has exceeded its
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the any one drive unit. is decelerated to the lower-limit value, i.e. safety

value. This safety value is ordinarily set to- a value that is. 95% of the

rated torque as described 10 above. The drive units 10, 23, 24 are
respectively so designed as to intermittently operate at certain

predetermined rotational positions, i.e. rotation angles, of the rotating

cams 11, 12, 13 each connected to the 15;rotating-cam drive unit 14 via a
mechanical mechanism. Therefore, decelerating the rotating-cam drive

unit 14 causes the operation allocation timer and. the halt allocation time

of the drive units 30, 23, 24 to increase. Thus, it becomes- possible to

make the effective forghieto = 203dwer. Atideedsivh step 53¢ sit isidedided 530,
whether any ane drive unit whose rotational speed had been
dec;ﬁe];%]era{tQ(-;E(;Ij %%tgqug%ov){g%%%%ﬁhe %jea?el)[,é Vatue. SAeth%th%ti)) fétep88LFRs  the

theceftective fesquiec25 deeiding sectiom 28 decides that the effective | speed
torque of 42 the any one drive unit has recovered to the safety value, the
efféctive t6rqeikcdisciding sectiore 28 irfermsthe. coptelisection2iten the any
accelergte, the any one drive unit to the original rotational speed, and the

any one arnvé ufiit Blis atceteratéd by thereanticiSedtivh 2. Meanwhiledat the

decisionsten 8331, é@gig%g&is whether,or pot @ specified time oMo ca os
the any one drive unit is decelerated Lo the lower-limit
value, i.e. safety value. This safety value is ordinarily
set tO‘axvalue that is 95% of the rated torque as described
above. | |
Thg drive units 10, 23, 24 are respectively so
designed as to iinﬁermittently operate at certain
predetermined rotational positions, i.e. rotation angles,
of the rotating caméi 11, 12, 13 each connected to the
rotating~cam arive uﬁit 14 wvia a mechanical mechanism.
Therefore, decelerating the rotating-cam drive wunit 14
causes ' the operation allocation time and the halt

allocation time of the drive units. 10, 23, 24 to iricrease.
Thus, it becomes possible to make the effective torque to
lower.

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

At decision step 832, if the effective torque

deciding section_ZS decides that the effective torque of
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the any one drive unit was decelerated in rotational speed. If the specified

time or more has elapsed, the any one 10 drive unit as well as the other

dr_ve units are halted at processing step 534, on the decision that some

other abnormality has occurred at the any one drive unit. In addition, also
when the drive units 10, 14, 23, 24 are each composed of a servomotor

and a drive control 15 device, those drivg 4nits can be controlled by the
control section 2 with the same constitution. Further, also when the drive

units 1_0, 14, 23, 24 are each composed of amotor controlled by an.

in¥ rter and adrive control device,-those drive. units can be controlled 20

by the controPS&ction'? withthé shfe constititiond Farthermoreadisoy value,

when the.driye units 10, 14, 23, 24 are each compgsed of a stepping
motor and a drive cé:ontt;’glrc%lvefce,qtﬁg%ed drive ufifts taibe ‘controffedbps  the

theoeontral sestien Zwith the sarpe copstitution, 25, Jecand Emhodiment) .
d-3 Next, the mounting apparatus according tc the second embodiment 0

thepresernt diventiondis diescribed awithereference t0.5ig= 3y As SROWR iR e unit
Fig_3, a firft-order lag filter 5 section 35 as an example of detection error
eliminafing "heahgds 3ddedso The BBBve-sieséribad Mounting apparatus

Ofthef"Stenﬂﬁﬁggwgﬁle, at decision step S$33, it is decided

whether or not a specified time or more has elapsed since
the any one drive unit‘Was decelerated in rotational speed.
If the specifigd time or more has.elapsed, the ény one
drive unit as well as ?he other drive units are halted at
processing ~step 8534, on the decision that_‘some other

abnormality has occurred at the any one drive unit.

In addition, also when the drive units 10,'14; 23,
24 are each composed of a‘éérvomotor and a drive control
device, those drive units caﬁ‘be controlled by the control
section 2 wit£ the same constitution.

Farther, - 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 drivevunits'can be controlled
by the éontrol section 2 with the same conétitution.

Furthermore, also when the drive units 10, 14, 23,
24 are each composed of a stepping’ motor and a drive
control device, those drive uﬁits can be~controlled'by the
control section 2 with the same constitution.

(Second Embodiment)
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The first-order lag filter section 35, with the time constant setto T,
receives a value of effective 10 torque from an effective torque detecting
section 36 (equivalent to the effective torque detecting section 27), and
outputs the result to an effective torque deciding section 37 (equivalent to
the effective torque deciding section 28). i5 The temperatures of the drive
units 35, 39, 40, 41 increase in firsi-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 ta a failure. 20 However, immediately after the start-up of the
30

drive units 3 /40471, i B25R Pefidds P REH tie tefpeFatiRg ofthe the
shkiverunitshas Aot increased §8£nugg,§ggin§t the ambient temperature,

an abrupt temperature increase immediately causing a faituré doesFiot - +2ed
wcchr eedrewithdhe 25 effective torque over the upper=limit value.

Meanwhile, 44 since the effective torque, which is within a specified

period, may éxteet & upiger-fitait valle forathefeffective-detque even £ilter

dmmediately after the start-up, the drive units 38, 3-1, 411, 41,insucha
case, might be gecefér}atgaag;t%ﬁ) thé extese Ot thE efidame-terylieinating

e productuty 1 detororate Thererogs b eHodst L HEbEE¥e o
the first embodiment.

The first-order lag -filter ééction 35, with the
time constant set _to‘ T, receives ba value of effective
torque from an effective torque detecting section 36
(egquivalent to the effective Corque detecting section 27),
and outputs the result tc; an effective torque deciding
secfcion‘37 (equivalent to the éffective torque deciding
section 28). |

The temperatures of the d&ive units 38, 39, 40,
41 increase in first-order lag fashions with respect to the
effective torques. ‘If the effective torgque has exceeded
the upper-limit value and the temperature increase lasts,
the drive units 38, 39, 40, 41 would lead to a failure.
However, immediately after the start=up of t.he“dri've 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 temperature, an abrupt temperature increase

‘ S e .
immediately causing a failure does not occur even with the

effective torque over the upper-limit value. - Meanwhile,
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torque is passed through the first-order lag filter section 35, and the

effective torque deciding section 37 is 18 informed of the result, thus

making it possible to eliminate the deceleration of the rotational speed of

the drive units 38, 3.9, 40, 41 immediately after the start-up, and to

prevent the productivity deterioration. More specifically, as shown in Fia.

8, at step 5i, 5 itis decided by the first gxder lap r"lter section 35 whether

or not 5 min. has elapsed after the start-up of the drive units 38, 310, 40, .

41. If min. has not elapsed, effective torques obtained by the effective

éor‘rggg tectiQ fsecyon 27 are neglected until 5 min. elapses. 2t After the

elapse of 5 mign. anefféctive toFgte obtained by sther etfectivestorgueci fied
i io IS treated as an_effective one by the first-order lag

lﬁﬁi?%ggiﬁ&gﬁ%%hge&rrﬁg i%ﬁ?a?/rb‘g SOhsiderad BiditionattySwRéther tive

ornot 30=mim of meieikasekapsed sincethe las-: 25 halt until the current .

start-up. That is, with the 45 %ounting_ apggraﬁfngok%fat%% a%rdlvyi% th‘l%lts

Htiveiits? 88, 89, 40745 kept eontinzieusky drivenpwhesthedrives 4nits -

38, 3% 40, 41, after once halted due to some trouble, are started up

again gﬁeersas tifha eﬁﬁse%‘f%scé:ﬂ’féﬁ‘ﬁwg fHG., theodrive tmits 38239,s40even

#l-mayhold-the, temperature-increased state jn.some cases. In such a
case, it may%}gppreferable not that effective t%#’dlf& ol5t3ied byFause  the

. productivity to deteriorate. Therefore, the effective

tgrque i1s passed through the first-order lag filfer section
35, and the effective torqpe ideciding section 37 is
informed of the result, thus making it possible to
eliminate‘the deceleration of the rotational speed of the
drive units 38, 3%, 40, 41 immediately after the étart-—up,
and to prevent the productivity deteriorétion.
More specifically, as shown in Fig. 8, at step 51,
1t is decided by’the first-order lag filﬁer section 35
whether or not 5 min. has elapsed after the start=up of the
drive units 38, 38, 40, 41: If & min.vhés no£ eiapsed,
effective torques obtaiﬁed. by  the effective - torque
detecting section 27 are neglected until 5 min; elapses..
After the elapse of 5 min., an effective torgue obtainéd by
the effective torque detecting sectiom 27 is treated as an
effective one by the first-order lag filter section 35.
Furthermore, it may be. considered additionally

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

halt wuntil the current start-up. That i1s, with the
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the effective torque detecting section 27 are neglected by the_ flrst-order_
lac filter section..-35 until 5 min. elapses, 10 but that an effective torqqe IS
treated as an effective one by the'irst-order lag filter section 35 even if
s.min. has not elapsed. Therefore, the processing now may also be done
in the following manner. That is, prior to step 51, . it is decided by the
first-order lag filter section 35 15 whether or not 30 min or more h_as
elapsed since the last halt until the current starlt-u.p. Then, if 30 min. or
more has elapsed, the step Sl is executed, while if 30 min. or more has

sed, the processing flow may jump to the step 52 in Fig. 8 (step o
I%%%ﬁ?%g 5 ﬁﬁﬁ3&u€xeé%tincép%atﬁéqs?ep STFurter, & detettionerierits

®liminating operation asshown.in the steps 52 and fol” owing in Fig. 8

e

i | 35.In the TolloWing™= V¢
may be executed by the first-order lag filter section 35.'In t efo g
wxapwpléfit isassuimed that cottersdGlcand £2-25 are provided for each. - o
of the drive units 10, 14, 23, 24. 46 That is, at step 52, it is dec!ded by the
1§t oTGEF fRffilter setoh 3556k effective turue baciding sectien 28han 30

whether or not an effective t.or%ue of any one. of the drive units 101r 23

r

24 has 14, exceedle‘{jeits g%ﬁg ifieﬁ%ppeﬁimit vdlue (éh., #vdlueefld the
1606-ef the salethlguUe)s state in some cases. In such

it may be preferable not that effective torques obtained by

a Case,

the effective torque detecting section 27 are neglected by
the first-order lag filter section..35 until 5 min. elapses,
but that an effective 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 51,
it . is decided by the first-order lag filter section 35
whether or not 30 min. or more has elapsed since the last
halt until the current start-up. Then, if 30 min. or more
has elapsed, the sﬁep S1 is executed, while 1if 30 ‘min. or
more has not elapsed, the‘proceSsing flow may jump to the
step S2 in Fig. 8 (step S29 in Fig. 2) without executing
the step SI.

Further, a detection error eliminating opefation
as shown in the steps S2 and foLloWing in Eig. 8 may be
executed by the first-order lag filter section 35. In the
following example, it is assumed that counters Cl1 and C2

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

- 12
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upper-

If the effective torque of any one of the drive units has exceeded its

specified upper-limit value at step S2, then the counter Cl corresponding

to the relevant drive 10 unit is incremented by one at step S6, and

thereafter it is decided at step S7 whether or not the counter Cl counts

larger than 3. This means that when the excess of the effective torque

over its specified upper-limit value is an ;ynusual error temporarily caused

from some reason, this 15 error is eliminated. That is, more speifically,

only when the excess of the effective torque over its specified upper-limit
value has succeeded more than three times, the effective. torque is

treated as an éfféctivé one? This™ tiuniber of imes, treé dimtesy is giventirst-

shots o 5 .29 canpl, and ey e ey anadicny

rar o
number-smaller than the number o Stha it refevant dive-2+n9

upitdeJead s failee it thecounter counisanol-more.than, 3 atster S7,., one

the timer is set to the period of detection period, for 25 example, 1 sec. at :
step Sth@; and then itus.decidedcat step A7 511 whether o notisesibas its
elapsed, where only if | sec, has elapsed at step 511, the processing flow
réfUfTs-to- e 8R SHf the Botinter ©1%is &rgér than Fatistep 57, Bithe of the
counter C%Zegoglrgponding to the drive unit that has exceeded the

ﬁmlt value is cleared at step S8, and

If‘the effective torque of any one of the drive
units has exceéded its specified upper-~limit value ‘at step
S2, then the counter Cl corresponding to the relevant drive
dnit'is incremehted by one at step $6, and thereafter it‘is
decided at step S7 whether or not the counter C1 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, tﬂiS‘
error 1s eliminated. That is, more specifically, only whéﬁ
the excess of the effective torque ovér its specified
upper—iimit value‘has succeeded more than three times, the
effective torgue ‘is treated as an effective one. This
number of times, three times, is given above only‘as an
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 Cl counts not more than 3 at step
S7, the timer is set to the period of detection period, for

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



then it is decided at step S9 whether or not the counter C1 corresponding

to the drive unit that has exceeded the upper-limit value counts larger

than 30. if the. counter CI 10 counts larger than 30 at step S9, the

processing flow goes to processing step 330. if the counter Ci counts not
more than 30 at step 59, the processing flow goes to step SIC.

Meanwhile, if an effective torque of any,one of the drive units 10,. 14, 23,

24 is not more than its 15 specified upper-limit value at step 52, then the
counter C2 corresponding to the drive unit is incremented by one at step

S3, an ér%%reeafter it is decided at step S4 whether or not the counter C2
counts fargerthan 3 This'meahs thats wheARRE font&xeessGitieif 1 sec.

effective dgrque ayer its. 20 specified upper-limit value is an unusual error
temporarily- caused from %ome réason,%hi%ré()r?:oe?slss Jéﬁr%in% & Thafisrns to

atore specifically, only when the non-excess of the effective torque over
its specified upper-limit value has succeeded more than three times, the
effective torqtiés 25 reatedrdssan &ffective dbregEhis numbes oftimesep 57,

gﬂge.é@u tigég:s, igzgiven above only as an example, and it nay be given
y an arbitrary nuiibet ShiAIRT AT THe ntmbeR®f GféEshatichusdstie has

é@@@@&{iv&@ih@ﬂgéd iqﬂif@ill\.;,rae gelf the cogmter‘ eCCg is larger than 3

at step S4, the counter Cl corresponding t(j)'ihec five anit ?htat Bip 8, and

then it is decided at step $9 whether or not the counter C1

corresponding to the drive unit that has exceeded the
upper-limit value counts larger than 30. If the .counter C1

counts larger than 30 at step 89, the processing flow .goes

to processing step $30. If the counter Cl counts not more
than 30 at step 89, the processing flow goes to step S10.

Meanwhile, 1f an effective torque of any one of

the drive vunits. 10, . 14, 23, 24 is not more than its

specified upper—limit value at step S2, then the counter C2
corresponding to the drive unit is incremented by one at
step 83, and thereafter it is decided at step 34 whether or

not the counter C2 counts larger than 3. This means that

when the non-excess of the effective torgue over its-
specified upper-limit value is an unusual error temporarily:
caused from some reason, this error is eliminated. That is,

more specifically, only when the non-excess of the

F= LN S
effective torque over its specified upper-limit wvalue has

succeeded more than thres times, the effective torgue is

treated as an effective one. This number of times, three
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counted not more than the upper-limit value is cleared at step 55, and
then the processing flow goes to step S10. If the counter C2 counts not
more than 3 at step 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 ig; 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 only when the

s%r{]eersesults have succeeded to a plural-gty of times or a specified
number of times sohat ttEEtidT BrofsScaftbeelffiRated afeimére may be

aggurate degision cg\.p&ecggﬂ?higggg.e@ccg{ndiggl& it never oceurs that

unnecessary deceleration operations are perflormed dueto d& Thdiymeer of
efrors; and lany unintentionakdeterioratiam, of product™-on sefficiency can .,
be prevented, so that unnecessary deterioration of productivity can be
plfé%ﬂehlfédireliably. 25 or, the other hand, the deceleration operation can

be 49 performeg only when properly necessary, so that drive control of

the drive units can bé achidVetEppropriately: 7 Ge8iti6RathisFig S, step s4,

oo T RSP TLLE TSRS o
nmeannet sthereby eliminatingthedossibiter-1init value is cleared at
step S5, and then the processing flow goés to step S10.

If the counter C2 counts not more than 3 at step
54, the prccessing 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 ﬁpper—limit value, not
that the decision is made for every one time of comparison
results of effective torques against the upper-limit vélue,
but that the decision Can be madé as an effecﬁivé‘one only
when the same results have succeeded to a blurality of
times or a specified number of times, so that detection
errors can be eliminated and more accurate decision can be
achieved. - Accordingly, it never occurs that unnecessary
deceleration operations are performed dﬁe to detection
errors, and any unintentional deterioration of production
efficiency can be prevented, o] that unnecessary
deterioration of productivity can be prevented reliably.

On  the other hand, the deceleration operation can Dbe
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that the drive units might be mis-driven due to detection 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
prop‘erly 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
QS\éiggbgﬁg (yvhere those are each composed of a motor controlled by an

inverter and. a drive’ coﬁJtlﬁoelnde\ﬁEé),p%ﬁ%_é tHE tEmpérature iﬁ%reatéba\t drive
charagteristics %@@%@@p@iqﬂy@p&ﬁm&eg&ﬁe@% Vgggﬁ?otg%ga S1v.
constant of the first-order lag filter section 35 is set to 100 sec., Setting

the time constamt -edf0tsem allows furthes .W@"kingieﬁ@g@&tog@ng limited
produced. (Third Embodiment) 25 Next, the mounting apparatus
aE@orcﬁﬁQB%S@Wﬂrd@mbﬁbﬁméﬁ@@@ﬁép@s@ntmpn [say also be
described. with reference to Fig. 4. As shown in Fig. 4, in this
e?gngt%oiolqir%qén%,oanL?hepL(JatL Os‘fveef:?io%9 is addedto tHBJrﬁSu Ht%gtﬁﬁpaqr%l?&stéff value,
theer 5 feregaingdirshembodiment sodhat data jnput is gnabled. Inthis ., .., . o

embodinent, when a deceleration of the

that the drive units might be mis-driven due *“o detection

errors even without enough temperature decrease,‘sé that
any unintentional deteriérat;on of the production
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.

Further, in the cases where the drive units 38,
39, 40, 41 are each composed of a servomotor and a drive
control device, and where 'those are each composed of a
motor controlled by an inverter and a drive control device,
since the temperature increase characteristics' are
empirically approximated to a case where the time constant
T of the first-order lag filter section 35 is set to 100
sec., setting the time constant to 100 sec. allows further
working effects to be produced.

(Third Embodiment)

Next, the mounting apparatus according to the
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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 is determined depending on use environment., machln_e structure
(type of machine), the way of use of the gigive units, and rotational 15 _
speeds required for the drive units. Accordingly, there is a need for sgttlng
specified rotational speeds for the drive units 43, 44, ,?S, 46, rzeosgl)_ictlvely,
according to the.place of use and the purpose of application. e ,
ctig tan be Seiy achibved bySATTE B (e BFOVISIOR of g g e it
sectian-42 evenpyith the presence of a plurality of drive units 43, 44, 45_5,

46. In addition, when the input section 42 is implemented by an operation

~ panel, it beconies possible ta 25 directly inputispesifiedyotationat speeds; nput

i.e., to do the input so as to change the deceleration speed value that is

theespedified Safetyalaede loer-Iimie valieuor-ipper- dinievaloe of thé  the

ceunter Cl or C2 of the first-qrder_filter section 35, and the like in
cg%% &ration (;E?l urssétCS %%ﬁgﬁr%eerﬁﬁ MACh-RRE tylie or CRERACterstiR 6P Lo -

the like, of course, ip considesation of use gnvironment, machine ;type gr. .,

characteristic, or the like, it is possible to do

rotational speed is performed to a specified rotational

speed when an effective torque of drive units 43, 44, 45,
46 hés exceeded an upper-limit value, this embodiment is
enabled bto input the specified rotational speed from
external via the input section 42. | |

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

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

The setting can be easily achievéd‘by virtue of
the provisioh 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, 1t Dbecomes possible to

directly input specified rotational speeds, i.e., to do the
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input so as to change the upper-limit value 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. _urther, when the input

section 42 is implemented by an interface with allows data to be inputted

from a i5 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
erinrti)ogicmggt, the [_%c;u%gé] apparatus comprises: an effective torque .
detecting secfion 27, ? YeteGing At efedtivetorgiRerquired by ahat is
easto ing- ive unit 14 am the, plurality or_25 drive units
10, 14%%%%9}‘2%;?%?%%%%2%%%%d(gt%%tigncﬁgf%%lg?% e‘f]%%ﬁ\% ?grqu
déciding seclion 287 3Zfer deaiding:whetherer not thedetected-sffective, 5o
torque has exceeded its upper-limit value, or whether or not the ' effective
torgtié Has PREh reBtofct fromthe dxcess ktateito Sdtssafétyrvaliena of use

d%g%iggn%g%r elimigatfiln%megns 35 for deciding whether or not the ,
effecfive torque delttfég™® tvype or characteristic, or the like,

er-—

of courSe, ~in consideration of use environment, machine
type or characteristic, or the like, it is possible to do
input so as. to 'Chanqe the upper-limit wvalue of the
effective to#que.

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

Further, when the input section 42 is implemented
by an interface which allows data to be inputted from a
higher-order compﬁter, it becomes possible similarly to
input rotational Speeds and 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
the present invention.

According to this embodiment, - the mounting
apparatﬁs 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

drive units 10, 14, 23, 24 at an effective-torque detection
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by the effective torque detecting section 27, 36 is a detection error, before
a decision made by the effective torcrue deciding section 26, 37, to
assign the effective ~Q torque, which has been decided as a non
detection error, to an object for the decision by the effective torque
aeoiding section 26, 37; and a control section 2 for performing control of
each of the electronic component feediag unit, the board n.oldi g section,
the mounting section 2:, the i5 plurality of drive units, the effective toryde
detecting section. 27, 36, the effective torque deciding section 28, 37,
and the detection error eliminating means 35, wherein the control section

5%%#1%’?msa80n?r8F86éﬁa‘f%n SO tHatEif a6 tetedtedseffective totgue has for
Q%%ri@Eﬁ@%@’t‘zﬁ‘e‘?ﬁ%Qet‘f?ggo%ggorg%rmm@ fing means 35 as a non
y

detection error and moreover decided by the efiective torque dedidingse has
sectioni28, 37 as hayipgexcepded the upper-limit value, . then %r}oriIggpl fhe
rotational speed of the rotating-can drive unit 14 =rom. which the effective

forgGé hashderrdetected 25 isdecaletated f0 Arspecified deceleration=+ - to

- speed of the 53 relevant rotatin7-cam drive unit 14, and further if the

affective torgue Bt tHE TotAtingSCain dtive uRKAAdetddad tsy ineeffective 35

torguesdetectin Ct , 36 has been decided by the effective torque
deciding sectio% ;‘gf,i%%ﬁags% %%vir%) li;%)v(\?ceqrrlgd ﬁéj foré Yiranits Safery e tected

valuesithe edtating-oa divedinit 14 s restored againtothe o5 3¢ ;o 4
detection error, before a decision made by the effective
torque deciding seétion 28, 37, to assign the effective
torque, which has been decided as a ﬁon detection error, to
an object for the -deéision by the effective torque deciding
section 28, 37; and a control section 2 for performing
control of each of the electronic component feeding unit,
the board holding section, the mounting section 20, the
plurality of drive units, the effective torque detecting
section 27, 36, the effective torqgue deciding section 28,
37, and the detection error eliminafing means 3‘5',‘ wherein
the control section 2 performs control operation so thét if
the detected effective torque has Dbeen 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 value,
then an original rotational speed of the rotating—cé_m drive

unit 14 from which the effective torque has been detected

is decelerated to a specified deceleration speed of the
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dovetihifal rotational speed. As a result, it

original rotational speed. As a result, it becomes possible to suppress
temperature increases of the rotating- cam drive unit 14 that would occur
due to the deceleration 10 of --he 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 drve 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. Thé ontinal” FotatioRArsFded Rt smaKiriit pdssibieto high-eftdtiencye  the

production to b rried .aut without incurring failures of the
rotating-%gr‘%% d%\jlégl}%% (fd%f afi ewﬁﬁo%?ﬁﬁﬁlgéecs i hAGinGRé midthitfesected

Forthermrore iy fraking adegisio per Jimit of an effectiv

torque that has been decid%‘fj@by tﬁ%ﬁcﬁ%ﬁeﬁ%ﬂﬁ?ﬁn%ﬁ@ r%gan%%% peen
a8%rriciedetection erref, it 25 becomes possible-toieliminate-any detegtion 7 <
efror and make 5G a decision in accordance With the temperature

inéreald curdd of Btk rotafing-Ramedrive umit 141 thus Avakiriyy t possible, the

farexample. to loweg the frequency of rotational-speed deceleration for
the rotating-car% drive 5 unit 1.4 ?mmeéiatejfséftef e SiruN it ¥ine o the

becomes

possiblg to suppress temperature increases of the rotating-
cam drive unit 14 that would occur due to the déceleration
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 érror, haé exceeded the
upper-limit wvalue. .Thus, failures of the rotating-cam
drive unit 14 due to temperature increases can be prevented,
allowing the operation ﬁo go on without halting the machine.
Further, when the effectivé torque has lqweréd to not more
than a specified safety value, the rétational speed is
restored again to the original rotational speed, thus
making‘ it poésible to high-efficiency production to be
carried out without incurring failures of the rotating-cam
drive unit 14 and without unnecessarily halting the machine.
Furthermore, by making‘a decision as to the upper limit of
an effective torque that has been decided by the detection
error eliminating means 35 as a2 non detection error, it

becomes possible to eliminate any detection error and make
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Tit is noted here that the significance of applying this embodiment to the
rotating-cam drive unit"_4 is as follows. Under the condition that, on the
board 21, the distance between a current-time mounting position where

10 one component has been inserted and mounted and a next

component mountinc position is so large that a large move amount of the
board 21 by the X-Y table 25, involve§i4in driving the X-Y table 25 until

the next component mounting posi ion comes to be positioned and=_r the
mounting section 15 20, is necessary to temporar="-y halt the drive of the
rotating-cam drive unit 14 until the move of the X-Y table 25 is halted.
WHenthe Idiive shrestufmed several secands @fter therhalt; thete-does Aot - s«
actso m%ch load on the_rotating-cam drive unit 1a. However, when the.
driveis 20 resimed 102 R8c6rds dttet thereTicts d fargdlomd omathens it

getatingream drive unit 14 such that a load causing the, effective torque to
go over 105% Is liable to begapﬁlied%%uchfémgt%{e,if%%)er\tinlf&f%e?gi]r%’an of

the petmissiblemsumber of suseessive overoad:operations, En%@cba%t Heive
times, 25 would cause the rotating-cam drive unit 14 to incur O
‘Considetabletrsht yenera4dit e resuitingsinaacfatiure suchhas ahaiorun i« |
runaway of the drive of the ro'_ating-cam drive unit 14. To preliminarily

prevent this, When'tfie B&hiSsibRSTimber et sucééssive bveasagance  of
anerations has 3 begnJgaghed. -furthey continued.overload operation .,
is as follows. Under the condition that, on the board 21,
the distance between a current-time mounting position where
one component has been inserted and mounted and = Vnext
component mounting position is so large that a large move
amount of the board 21 by the X~-Y table 25 is involved in
driving the X-Y table 25 unﬁil the next component mounting
positioh comes to be positioned under the mounting seétion
20, it is necessary to temporarily halt the drive of the
rotating=cam drive unit 14 until the mové of the X-Y table
25 is halted. When the ﬁrive is 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
resumed 1 to 2 seconds after,'théré acts a large loadlon
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 permissibie numbexr
»of successive overloéd operations, e.g; about 30 times,

would cause the rotating-cam drive unit 14 to incur
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afterwards is prohibited, and the operation mode is forcedly switched to a
light-load state operation. By doing so, such failures are prevented while
a complete halt of 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 i5 been described above about those drive units
10, 14, 23, 24, yet the present invention. may be applied to at least one

drg:voenuriﬂé,é Ij%rk)elxan}[)le, the rotating-cam drive unit la at. the :east.
AlS0,.the present inveAtionImnidy*be Fpplistiotl 20 hlyite suclailure such

maunting appagatu in Fig, 1 bu 9lsgeto mounting . _
, 3. S0, Fig, ] but 0 1%%;%'(]? 2 e arive

apparatuses of other types-as shown in T6 RSP
Figni5 is ajerspective vieweafi the.X-Y opthoganal type. maunting . - oy

apparatus according to the 25 fourth embodiment of the present

inY&ATIoR, STAIS X- V- BBorthogénal typeemolmting cappal atis COMPHSESoas has
b%aergln holtzlLng s}?ct'on 226 composed of a pair of rails for holding a board

21: an X-axis direction drivVe (it 223 CMpdsedcst a paiest.motors faperation

?(;%\gt?g rﬁgﬁ%‘i i_fl I)e<ij|%x's &1'£%¢}!8£‘l§ Sgrew gzbl S %%146 ! ntoo ;S:%r}%hg 1(? cr)] :8 us mode is
forcedly switched to a light-load state operation. By
doing so, such failures are prevented while a complete halt
of the operation is prevented so that the'hecessary minimum
production efficiency is maintained. |

It 1is 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
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. o

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

For instance, Fig. 15 is a2 perspective view of
the X-Y orthogonal type mounting apparatus according to the

fourth embodiment of the bPresent invention. This X-Y
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move a Y-axis drive- member 225 along an X axis; a Y-axis direction

drive unit 221 implemented. by a self-propelled motor or the like for a

Y-axis direction screw shaft 222 fixed to the Y-axis drive member 225;

and a mounting 10 section 220 implemented by a suction nozzle held on

the Y- axis direction drive unit 221, wherein a component 3R fed from a

component feed cassette or tray or the dike is sucked and held by the

mounting section 220 and mounted onto the board 21. in the X-Y

orthogonal type mounting 1s apparatus as shown above, the present

invention may be applied to any one of the X-axis direction drive unit 223,

thie“VP2BG8 irechioR driva it 2219 andware ap-dewn drives device: sueh asoard
-down drive mo nd the like for moving up and down the nozzle

g? tﬁgl%%u%%ﬁg ls%%tié%rglzﬁfjﬁl%oﬁiﬁfjlgﬁs A pitspetiveniewof 1RE rbtariing

t/PecmeUNting apparatys according.tq the fifth embodiment of the -

present invention. This rotary type mounting apparatus comprises: gﬁs}?ﬁ ©

fables231 hdvimg an 26 ditectionidrive nanit=234% and 8 Y -gireGtion dives -+ 1 on

unit. 231y; a multiplicity 25 of component suction nozzles 233 constituting

S TRGUNtingS-Secticrt: abfting imerthben282 orrwk ichithe muw tipkicity ab1 1<
onent_suction nozzles 233 are arranged circumferentially; a

%%rgl%) n gra]-mné mber drive unit 23 plefriehtétd By & fbtof oPtredikedor! ~ax1s

itermitently 8.6riying the rotating f&%‘?&&éﬁ% dno E%}atfisp n ’saei?& -ap ropelled

motor or the like for a Y-axis direction screw shaft 222

‘fixed to the VY-axis drive member 225; and a mounting

section 220 implemented by a suction nozzle held on the Y-
axis direction drive unit 221, wherein a component 3A fed
from & component feed cassette or tray or the like 1is
sucke@ and held by the mounting section .220 and mounted
onto the‘ b‘oardi 21. in the X-Y orthogonal type mouniting
apparat‘us as shown above, the présent invention may be
applied to any one of the X-axis direction drive unit 223,
the Y-axis direction drive unit 221, and an up-down drive
device such as an up-down drivé mgtor and. the like for
moving up and down the nozzle of the mounting section 220.
Fig. 16 . is a perspective view of the j:otary type
mounting apparatus according to the fifth embodiment of the
present invention. This rotary type mounting apparatus
comprises: an X-Y table 231 having an X-direction drive
unit 231x and a Y-direction drive unit 231y; a multiplicity

o_f component suction nozzles 233 constituting a mounting
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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 suction 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 bog d 21 by the intermittent

rotation of the rotating member 232, where component suction 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 ireetioR / dive Bhit 231X, et adireetion drivelunit23hy anditheplicity of
roéatligl -rrpen%ber drive unit 235. Furthermore, combining anv arbitrary
embBodiments 20 together AppropRstél-fiom amohy the forégBing vafisagnaed
ersbodiments alloys:thelr respective effects tg b produced According to ¢

the present invention, the mounting apparatus comprising: an effective

torque detecting secfion: fondetee’_ipa an-affective torquerequired By at ent 1y
least one 2S drive unit among the plurality of drive units at an 58
efféctivent®rqlié Hetectioncycle; arefectiveltotque rdecidingtsection forand a
d%q:iding %Nhether r not the detected effective torque has exceeded its
upperdimit vafties 67 WiREthar or Hetthé BFecHve forgte has beahiresoredorce

from 5 the eX?@%%@iq{SIﬂémety&ﬂ%’ aggietcti%%”o{o the rotating

member 232 and moreover moving up and down the component
suction nozzles 233‘ at component mounting positions,
wherein_the respective component suction nozzles 233 are
positioned to at least component sucking positions and
component mountingv positions for the board 21 by the
intermittent rotation of the 'rotating' menmber 232, where
component suctiOn and -component mounting are performed. In
such a rotaty type mounting apparatus, the present
invention may be applied toc any one of the X-direction
drive unit 231x, the Y—diréction drive unit 231y, and the
rotating-member drive unit 235.

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

According to the present invention, the nmuhting
apparatus comprising: 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
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eliminating means for deciding whether or not the effective torque

detected by the effective torque detecting section is a detection error,

before a decision made by the effective torque deciding section, to assign
the effective i0 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 controlpf each of the electronic

component feeding unit, the board holding section, the mounting section,

the plurality of 15 drive units, the effective torque detecting section, the
gygcti\ée tormae deciding section, and the detection error_eliminating

means, Wiherelt theF corftrot SEEHOR oer=ias! LontréFoperatic T 56 That ifttheque

ffecti d has been.aecideu by the detection error
gﬁﬁ%ﬁ?ﬂ% r%%%ﬁ%g% Elifs% a o§ ggtle%ﬁgﬁ e?’%re %%118 noteovet detided B te-=

effective terque deciding sectiopashaving:exceeded the, upper-limit .. -~ .
value, then an original rotational speed of the drive unit from which the
EHRERVE torguehiastBeene détectedris deceteratetk’s=® aspeefiedored from
g’;\aceleration speed 25 of the relevant drive unit, and if the effective torque

0

Bo FheTive Uit detdted ByPthé efieéive torgir detectind ssection hasror
e arGal rotahna Sbes A% hHHoult SFHTE f BeGbthes PosSbRFsEL e
Ssuppress terppetature ingreases:of the drve yoifthatyvould 1 1 o seccion
is a detection errof, before‘ a decision made by the
effective torgue de¢iding section, to assign thekeffective
torque, which h;s been decided as a non detection error, to
an object for the decision by the effective torque déciding
section; and a control section for performing control of
each of the electronic component feeding umit, the boaid
holding section, thé mountihq section, the plurality of
drive units, the efféctive torque detecting section, the
effective torque decidiné section;, and the detectién error
eliminating means, wherein the control section performs
control operatidn so that 1f the detected effective torque
has been decided by the detection error eliminating means
as a non detection error and moreover decided by the
effective torque deciding section as having exceeded the
upper-limit value, then an original rotational speed of thé
drive unit from which the effective torque has Dbeen

detected is decelerated to a specified deceleration speed

of the relevant drive unit, and if the effective Ttorque of
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occur due to the deceleration of the rotational speed of the drive unit 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 10 drive unit due to temperature increases can be prevented, allowing
the operation to go on without halting the machine. Further, when the
effective torque has lowered to not mores than a specified safety value,
the rotational speed is restored again to the original rotational speed, thus
15 making it possible to high-efficiency production to be carried out
without incurrin%/_gailures of the, drive unit and.without unnecessarily

halting the Wachire:. Fitherhiote By hidkirfya decision 48 toitie Gppetcting
limit of an effective, torqug after the processing by the detection error 20

> €T LE ) ! ) (F %y value, the
eliminating means, it becomes possible to eliminate any detection erro

and wakewa tlecision incaceordance yvthithe deraperatire INGIEASEEWYEe 1 onal
of the drive unit, ~_hus making it possible, for example, to lower the

frégBefcy of fetationakspeed: decelerdtion for the. drveourit 25ossible  to
immediateLy after the start-uo of the drive unit. 60 The invention described

in tHe second ASPact of tHe pretent ffventioh is AmBantity Apparatis © .WOUld
defined inthe first aspect, whergip each of the. glectronic camponents is ;.
an electronic component having lead wires. 1- a 5 mounting apparatug)?or.

mountingithe electtonic COAYPONEMS fied deceleration speed when the
effective torgue, which is' a non detection error, has
exceeded the lupperwlimit value. Thus, failures. of the
drive unit due to temperatu;e increaseé can be prevented,
allowing the operation to go on without halting the machine.
Further, when the effective torque has lowered to not more
than a specified safety‘ value, the rotational speed is
restored again to the ogigipal totational speed, thus
making it possible to hiéh—efficiency production to be
carried out/without incurring failures of the drive unit
and without unnecessarily halting the machine. Furthermore,
by making a decision as to the upper limit of‘an effective
torque after the processing by. the detection error
eliminating means, 1t becones possibie "to eliminate any
detection error and make a decision in accordance with the
temperature increase curve of the drive unit, thus making
it possible, for example, to lower the frequency of

rotational-speed deceleration for the drive unit

immediately after the start-up of the drive unit.
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equipped with leads, becomes possible to suppress temperature
increases of the drive unit that would occur due to the excess of the
effective torque over the specified upper-limit value Thus, failures qf the
drive 10 unit due to temperature increases can be prevented, aIIowmg the
operation. to go on without halting the machine. The _invention described
in the third aspect of the present invention is a mounting apparatus as
defined in the first or second aspect, whé&rein the electronic 15 .
component feeding unit comprises: an electronic component feed sgctlon
for storing therein a mull iplicity of electronic. components and feeding the

electronic compenents sindependesty of one angthera RIWKAIIY:of s e o
conveyor meinhers for taking out the f--_d electronic components and 20

fHeh cBRFSTIRG tHe BRetrbiic compenems 1 thesmepnting: sections andea in
%%nveyin&%e(gion for moving the plurality of conveying members as the

) fged S5 stiinged 8n ALIaF Sape. 3\ senent s

spect, W
conveying members dre 5??

plurality of .aonveying mempbers and the Gonyeying section, inthe 25 =
mounting apparatus in which the components are conveyeow it61T

becomeés possiblertesuppress emperatie inereasas okthe, diVe-upih or et s

that would occur due to the excess of the effective torque over the

SPECIRRF tppEr-fitiit vetaes Thus Hailaresafehe dpivesuritidue o suppress

lemparalirg 5 Ndleases can be preyented, alowing e operalon 1090 pecur

due to the exceés of the effective +torque over the

specified upper-limit wvalue. Thus, fallures of the drive
unit due to temperaﬁure increases can be prevented,

allowing the‘operation té go on without halting the machine.

The invention described .in the third aspect of

the present invention is a mounting apparatus as defined in
the first or second aspect, Wherein the electronic

component feeding unit comprises: an electronic component

feed section for storing therein = multiplicity = of
electronic components énd feeding_the electronic components
independently of one another; a plurality of conveyor
members for»taking ocut the fed electronic components and
then conveying the electronic components to the ﬁmunting
section; and a conveying section for moving the plurality
of conveying members as the conveying members are arranged
in a stringed annular shape. By these plurality of

conveying members and the conveying section, in the

mounting apparatus in which the components are conveved, it
. g . =4
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without halting the machine. The invention described in the fourth aspect

of the present invention is a mounting apparatus as defined in the any

one of the first to 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 1Q5% of the rated
torque, it becomes possible to suppress temperature increases of the

drive unit even with the load varied moté 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 torguedeeiding:sestions the-safety-value of the-20 effective the
torque that allows the drive unit to be restored to the original rotational
spewd iswet to 95% of theuated corgue of e dhive (it Bpxthessafetyt the
value set to 95% of the rated torque of the drive unit, it becomes possible

655 5GFprets the detferalithrof theSot&Rsat SpEed JiRRET2S HhvE unfttg e -
Sminimugy..62, The inyention desgibed in fhe sixth aspect of the present .,

invention’is a mounting apparatus as defined in ‘any one of the first to fifth
aspeelssahecein the deteetianqeriogdiafdhe effeective trguetdetacting go on

section S for detection of the effective torque required. in a
without halting the machine. :

The invention described in the fourth aspect of
the present inVEntidn is a mounting apparatus as defined in
the any one of thé first to third aspects, 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. By the upper limit set to 105% of the

rated torque, it becomes possible to suppress temperature
increases of the drive unit even with thé load wvaried more
or less.

Ehg invéﬁtidn deScribed in the fifth aspect of
the presént invention s a m@unting‘apparatQS‘asvdéfined in
any one of fhe first to fourth aspects, wheréin in ﬁhe-

effective torque deciding section, the safety value of the

‘effective torque that allows the drive unit to be restored

to the original rotatiomal speed is set to 25% of the rated

torque of the drive unit. By the safety wvalue set to 95%

"of the rated torque of thé drive unit, it becomes possible

to ‘suppress the deceleration of the rotational speed of the

drive unit to a minimum.
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specified unit time of the drive unit is set to not more than 1 sec. By the
detection period set to not more than 1 sec., it 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 sectiop,performs control so that if the
effective torque does not become lower than the specified upper limit
value 15 even if the rotational speed of the drive unit is decelerated, the
drive unit is halted. Thus, it becomes possible to suppress damage of the
machine to a minfmuiVévén WhenlaRe Brve dnithasircured ah  aspect of
mecha icallgn%nri)tatagjce] state. 20 The invention described in the eighth

aspectof the present invention is & Mount ina &pParate asdetedhnined in
any-pne-efdhedirst toseventh-aspets, wherein the drive unit comprises a ., .

servomotor and a drive control device for controlling drive of the
sepomotbrrBythel divecuinit 25 cempeisingsthe servpmotes andithedrivection
control device, it 63 becomes possible to perform high-speed,

high-prétadi6h peditiondl coRfr®l. THESRTERIh déseribed inthewimthd  in  a

as ggﬁjith pres nttinventio iS a mounting a aratu,scas defined in 5
angl one of the first osé\rlneentﬁ?asspce%cefs,Wle‘?%in%g‘étdri%é set to not more

than 1 sec. By the detection period set to not more than I
sec., 1t Dbecomes possible to detect the effective tofque
also when an abrupt load change hasloccurred.

The invention described in the seventh aspect of
the ?resent invention is a mounting apparatus as defined in
any one of the first to sixth aspects, wherein the control
section performs control so that if the effeétive torque
does not become lower than the specified upper-limit valﬁe
even 1f the rotational speed of the drivex unit 1is
decelerated, the drive unit is hélted. Thus, 1t becomes
possible to suppress damage of the machine’ to a minimum
even when the drive unit has incurred a mechanically
unrotatable state.

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

comprising the servomotor and the drive control device, it
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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 10 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 qne of the first to seventh aspects,
wherein the drive unit comprises the stepping motor and the drive control
15 device for controlling drive of the stepping motor. By the drive unit

cgmgrisin%c); a steppjn%motor and a drive control device, it becomes
pOSSIBI&td pétfdrmt POSitiohal cBRFIIOwith 14w EbsERRE SimplicityhTFreecision

inyention descriped in the eleventh aspect of 20 the present i*vention is a
mounting apparatus as defined in the tenth aspect, wherein a time ,

constant of therdetectiore etrofeliminatingyaeans s setdo 100.sec. By the,
setting to 100 sec., it becomes possible to detect the effective toraue ~

appfoxihate fo-theaem Al emperaturednerease capve 25tofsthedrivedinited in

6§nTheoigvent%or]cgesctri,bed- in the twelfth aspect of the present invention
iS4 mounting apparatts” 85 definS& e Ry hetsthe rotlepglgventhne drive
aspeets, durther; &9@%8%@8@%%@&9&{% which a setyalue ofthe 5,

deceleration speed for the rotational speed of the rve

drive control device for controlling drive of the motor.
By the drive unit comprising the inverter-controlled motér
and ;the drive cpntrol device, 1t becomes possible to
perform positional control with simpliéity andAlOWiCOStL

The invention described/in the tenth aspect of
the present invention is a mouhting apparatus as defined:in
any one of the first to seventh aspecﬁs, wherein theldrive
unit comprises the stepping motor and the drive control
device fqr controlling drive of the stepping ﬁotér. By}the
drive unit comprising a stepping:mﬁtar and a drive control
devicé;.it'becomes p@ssiblevto.perfcrm_poSitional ccntr§l
with low. cost and,simplicity,

The iﬁventidn describad in the eleventh aééect of
the presént invention is a mdunting ap?aratuS as defined in
the tenth aspect, wherein a time constant of‘the détection
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 fLemperature increase curve

of the drive unit.
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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 is an operation
panel. Thus, it becomes possible to determine the rotational speed while
the machine is beina adjusted. 15 The invention described in the
fourteenth asgect of the present invention is a mounting apparatus as

defined in the tvelithashect whéreit theefpatsettion al fisppyrdiskct of
drive When,a multiplicity of similar mounting apparatuses are u\?led‘ﬁi:tﬂ?éi in
’ i i et

becomes possible to set the 20 rotational speed WitROUt errors e

aperatonkas n knewdedge;as to theJotationalspeed setting. The -, o},
invention described in the fifteenth aspect of the present invention is a

RGNy agparatus- as defired tindhe twelfthraspgect: whereinsthieunputs +he
ection is an 25 interface which allows data to be inputted from a higher

“order eompitetThitis, itBecbities Hossibletrcolicetvely oianage drive
paratih doaribet e Shean S SocshieEtn &Spectbt hes <xom
presentddvertiothis aounting apparatus. Thus, the set value of
the deceleration speed can be easily changed when the load
is changed.

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 is an
operation panel. Thus, it becomes possible to determine
the rotational speed while the machine is being adjusted.

The invention described in the fourteenth aspect
of the present invention is a mounting apparatug as defined
in the twelfth aspect, wherein the input section is a
floppy disk drive. When a multiplicity of similar mounting
apparatuses are used, it becomes possible to set the
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 apparatﬁs as defined

in the twelfth aspect, wherein the input section is an

interface which allows data to be inputted from a higher-
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mounting apparatus as defined in any one of the first to fifteenth aspects,
wherein in a case where the effective torque detected by the fective
torque detecting section is decided by the effective torque deciding
section as 10 having exceeded the upper-limit value, or as being not more
than the upper-limit value, the detection error eliminating means decides
that the effective torque detected by the effective torque detecting section
is a non detection error only when the same decision result has
succeeded to a specified number of times, and the detection error
eliffinatiitgrAieans decitigs that the eteeties torque ‘detected byotheectively
Ig;@gti\ée tgrqﬂtlJ?eaqetgger%se%téon IS a detection error, when the same

ult do

SUTE does fiot succeed 16 the SpadifiSd mimber'6t times R ffg <~

ecision res
£asguit 20 becomes possible to eliminate detection errors with reliability,
allowing required operations to be carried out as truly required. Although
the present ifiventionchasi beenr fllyr- deseribeskinreonnection-withdhe r centh
preferred embodiments 25 thereof with reference to the accompanying
HEwiTG e LR o be Hotedr thatvaridisschangesard modifications aie =
Apparent to those skcilllleSd in the ar, ugh chances and modifications are

.S .
to be understobd as includsd Within the  sCopé df thereSent Mventiohss °
tiefinedynthe appended ielaims unless they acéeé)amﬁggeefrgg% effective

torque detected by the effective torque detecting section
is decided by the effective torque deciding section as
having exceeded the upper-limit value; or as being not more
than the upper-limit value, the detection error eliminating
means decides that the effective torque detected by the
effective torque detecting section is a non detection error
only 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 detecting section is a
detection error, when the same decision result does not
succeed to the specified number of times. In this case, it
becomes possible to eliminate detection errors - with
reliability, allowing required operations to be carried out
as truly required.

Although the present invention has been fully
described in connection with the preferred embodiments

thereof with reference to the accompanying drawings, it is



LLODWItIE 67 CLAIMS 5 mounting apparatus comprising: an =_ectrb”.ic
component feeding unit (1, for feeding a plurality of elect_cnic

components (31; boar holding section (22 ) ser ing for holding a circuit

board 21, ,,n~._wt ___ the ec _ onl~ components are to be mounted; a
mountinc section (2201 for moving with respect -" the. cir.cu_t board In
orthogonal two _cti ons al r,.ng a moufiting surface and mouritirlo the
electron'c component_f_=rcmthe of ectr..”. P_ictc=cr_r _t- o C..ing ~
on-_021r _1L- ur__t-he board veld by. the board . oi ding section; a
pluradity of sirive units:221v'for g Hving the,mounting sectioran-effec v .
rise d cling sec on d5 |r detecting an __ ective t,rrec~,;__red que by at
agastené drive thozamonglthegpluralodiive ants.a_ afPich changes and
effective-torque detection :cycle; an effective torque deciding section (28,

B f&;&éa&a%s are to "be understood as included within the

scope of the present invention as defined by the appended

claims unless they depart therefrom.



whether or not the detected effective torque has exceeded its upper- limit
value and is in an excess state, or whether or not the effective torque has
been restored from the excess state to its safety value;. etec a ~1on error

elimina-ing means 5) for decid-no whether or not the effective torque LLOYD WISE
del_”" ted 'hr the off ec t_.Ve torcue detecting sec'=_or a detection _="=or,
uefOre _ = -slrn made Dv --Le effet®:fve _orielding a Ctizn, assign the e: f

torque, which has been decidedcag®fhon detection error, to an et-: for the
1 decision by the effective t0 rgge d_--ding section; and a control section r2'
" for D fo ping _o trOl Cr 8%& S g comzonehts ea™FP AR SEiké board

holding section, thesmounting sectinpctheroluralify £ 6f drive: Elr-igr ting =,
=oreffective tOr ve i .. iLOYD VISE_68 effective torque deciding section, and

the detecfion g?r_gfjr edl%‘lﬁgtiﬁéj rﬁ%‘h‘éf%ﬁ%%éin? ERONTHOF Section

performs coftrol “6Feratior:se thatthe detectenheffective torquehasheensor
no decided-by the-deteetion error elingipating ;means gs a.non_detect On __

i

error and moreover decided by the effective torque deciding section as CRLe

“Having excéédedthe Upperifme </

a mounting section (220) for moving with resspect
bl y — 7 | } 3 - N
to the circuit . board in orthogonal two directions zlong =

mounting
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Irom the electronic component feeding unit

board held by the board holding section;

& plurality of drive units (221, 223) for
driving the mounting section:
an eIfsctive torque detecting ssction (27, 36

drive unit among <the oplurali

effective-torgque detsction cvcle:;

I

- an effective torque deciding section (28, 37) for deciding

whether or not the detected effective torque has exceeded its upper-
limit value and is in an excess state, or whether or not the effective
torque has been restored from the excess state to its safety value;.

eliminating means (33) for

effective torque destact

-

{D
)
o
<

- - .
SeCcTlion, Re} az sl

ign the effective fTorgue, which has been

decided as a non detection error, <o an object for the
declsion by the effsctive Torque deciding ssction, and

4 control section (2} for performing control of

gach of the elesctronic component feeding unit, the board

nolding section, <the mounting section, +the plurality of

torgue detacting saction, the



value, then an original rotational speed of the drive unit from which the

effective tor,-ue has been detected is decelerated to a specified LLOYD Wiae
deceleration speed of the relevant drive unit, and if the effective _orcue "D WISE
the drive unit detected by the effective torque detecting section has.

lowered to not more than safety value, the drive unit _ restored again to

the original rotat'iona’l speed. 68

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

» wherein the control section performs control
operation so that 1f the detected effective torgque 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 rotaticnal speed of the drive unit

from which the effective torque has Dbeen detected 1is

o}

decelerated to a specifie 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
drive unit is restored again to the original rotational

speed.



