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1 ' DESCRI PTI ON ~ METHOD AND DEVI CE FOR

FEEDI NG ELECTRONI C COVPONENT TECHNI CAL FIELD 5 The present

invention relates to a nethod and device 4 for feeding an el ectronic
~conponent to. an el ectronic conponent nounting devi.ce which picks up

the electronic conponent with a suction nozzle and nounts it on a

prescribed position on a circuit substrate. 10 BACKGROUND ART

In recent years, with the propagation of |eadless el ectroni c conponent

(chip conponent), its configuration DESCRABTIONe have been diversified,
wherefore there has been 15 nmuch demand for securenent of even nore

accel erated METHOPeARNWDi DEVAOEH ROBhFEBDINBI ELEZTRONAR S€OMPONENTC conponent
nount i ng device for nounting conponents onto a circuit : substrate, so
as to construct an electronic circuit by conmbining the variety of

el ectronic conponents. It is thus 20 necessary to enhance the efficiency
in a conponentpd@PEANIFIELD Operation under these circunstances, and it is
t hought to be effective to prevent decrease in the operation rate due

to exhaustj on of th?hgoﬁnggﬂﬁSiﬁ@eﬁ@igﬁugéﬁgtes to aP&eithic@lkhyg dielyi@y be
constructed such that the feeder 25 section for supplying electronic
conponent s isfgkvkgggiha an electronic component to an electronic
componeht mounting device which picks up the electronic
component with a suction nozzle and mounts it on a
prescribed position on a circuit substrate.
10
BACKGROUND ART
In reéent.years, with the propagation of leadless
electronic component (chip component), its configuration
and size have been diversified, wherefore there has been
15 much demand for securement of even more accelerated
operation and high reliability in an electronic coﬁponent '
mounting device for mounting components onto a circuit
substrate, so as to construct an electronic circuit by
combining the variety of electronic components. It is thus
20 necessary to enhance the efficiency in a component mounting
operation under these circumstances, and it is thought to
be effective to prevent decrease in the operation rate due
to exhaustion of the components to be mounted.
Specifically, it may be constructed such that the feeder

25 section for supplying electronic components is divided in



2 plurality, on each of which is | oaded el ectronic conponents

of the sane kind, and if one type of electronic conponents IS
exhausted during a conponent feeding operabion, the ‘el ectronic.
conponent of.that type is fed fromother feeder 5 sections.

Fig. 6 is a perspective view show hg the overall constructien of a
conventional el ectronic conponent nmounti ng devi ce based on the above
idea. In the exanple shown here, the:feeder section is divided into
two parts 1Pleealitvpl PRyeAght AE WhprBnasi sradefneprgtronigoCRMPOBgats
sections 1, 2 are supported on an identical rail (not shown) such as
to be novabl eofil ting sawer kéndenaZdshdwanentype ofheleicgyoalcwsempomentdeder
section 1 or 2 |loaded with el ectroni c conponents is noved to a

prescri bed pit&-ephalStepdsdticrdong a sompooentofzkdiogi bpérattiachedhen t he
circunference of a rotary table 6 is lowered to pick up the el ectronic

conponent . Theledttbadcnedmpenentt of, thhitl @ ype ishdledi g oimheteleec tfeaicr
conmponent, goes upwards and noves along a circular path at a

prescribed, angketbyngeans of the 20 rotary table 6. Then, the suction
nozzle unit 7 descends again for nounting the electronic conponent at

a predeternineﬁia93bt&9na0EeE§§e k&%@ibié%béhb%kﬁg9th%a@%@r%ﬂl an
Here, the eder 1 or

X-Y tabl e 8. section noves as descri bed

25 below. As showp. |8 FLd- oF(8) cohlenkasish 396HkaBR1t ¥hpdnent

mounting device based on the above idea. In the example
shown here, the feeder section is divided into two parts

10 for simplifying the explanation. In Fig. 6, both feeder
sections 1, 2 are supported on an identical rail (not
shown) such as to be movable along a direction Z shown in
the figure. When the feeder section 1 or 2 loaded with
electronic components is moved to a prescribed pick-up

15 position, a suction nozzle unit 7 attached on the
circumference of a rotary table 6 is lowered to piék up the
electronic component. The suction nozzle unit 7, while
holding the electronic component, goés upwards and moves
along a circular path at a prescribed éngle by means of the

20 rotary table 6. Then, the suction nozzle unit 7 descends
again for mounting the electronic component at a
predetermined position on the circuit substrate 9 loaded on
an X-Y table 8.

Here, the feeder seétion 1 or 2 moves as described

25 below. As shown in Fig. 7(a), the feeder sections 1 and 2



3 respectively conprise a plurality of conmponent supply units
arranged in parallel. Nowit is assuned that each of the conponent
supply units of both feeder sections 1, 2 gs oaded with all types of
el ectroni c conponents which need 5 to be nounted, and at the nonent
conponents are being fed froma supply unit 3 of the feeder-section 1.
The ot her feeder section 2 is not in use, and such state will be

herei nafter nentioned as being "on standby”. After a while, at | east
one type of etespeohivetvnponehiseia pheradébgrof 1008penedh $UPBlisuBiGS,
upon which the feeder section 2 starts feeding el ectronic conponents
as shown in Fagradged. in pardhkel ef efanciet measrsduned ndiahtescla ebnpoment
supply unit whi ch has run out of the electronic conponents. This state
of feeder sectompodent!| supplgathetsaotcbaphnféatdexhaasteédnsl’d,skatie”. Wil e
el ectroni c conponents are being fed fromthe feeder section 2, the

conponent suppbydedi #idhWalthtPgesr g8 electovhief cbhpoaenpen@itishi deed
. repl eni shed with the conponents and is nade to be a supply unit 5

| oaded wi tsh cpogpRoenbSnesd, andSBEWBhENmbhEnt 7E6hpofientBakhrihgefiagdeeq
section 1 can be 20 again in the standby state. Wth the above
descri bed con i on structho te shpyo i -g..
7(c), the feeﬁgg&sgc?Fgﬁgg bhee %eggstPS g%%é%%eggﬁF§gg ?ﬁe conp%ﬁ%%%s in
order for the feeder segtign to f t e rQuic _c nent s
o5 Fb?%?d?f Fgcgégg 5 l?h%%t6?80§gg di gﬁgh g@a%e %ng %2

agai n. uned rohi ¢ coiponent’s of oné Ki nd

hereinafter mentioned as being "on standby". After a while,

at leaét one type of electronic components in the feeder

10 section 1 is used up, upon which the feeder section 2
starts feeding electronic components as shown in Fig. 7(b).
The reference numeral 4 indicates a component supply unit
which has run out of the electronic components. This state
of feeder section 'l will be called a "component exhausted

15 state". While electronic components afe being fed from the
feeder section 2, the component supply unit 4 whicﬂ has run
out of the components is replenished with the components
and is made to be a supply unit 5 loaded with components as
shown in Fig. 7(c), so that the feeder section 1 can be

20 again in the standby state.

With the above described conventional construction,

under the state shown in Fig. 7(c), the feeder section 2
needs to consume all of the components in order for the
feeder section 1 to feed the electronié components again.

25 Here, it is assumed that electronic components of one kind



4 | oaded on the feeder section 1 are left only in a snal

anount . Referring to Fig. 8, at first the feeder section 1
feeds the el ectronic conponents while the gther feeder 5 section 2 is on
standby. Wen the feeder section 1 runs out of one type of electronic
conponents, the feeder section 2 starts conponent feeding. Meanwhil e,
the feeder section 1 is |oaded with electronic conponents so as to be
on standby. Here, electronic conponents which are 10 replenished are only
those whi ch hkeadedepnuted fpefast sectiopefonse ARdTt RBLYoAPORHTE lAhi ch
still remain even in a smal | amount are normal |y not replenished.
Successi vel y,amountt he feeder section 2 runs out of electronic conponents,
and the feeder section 1 starts conponent feeding. Meanwhile, 15 the
feeder section 2 streferidndetborndgd 84t htefeesronhe feedecospendéohnsl
however, the feeder section 1 soon runs out of t he conponents, since

some types of reb@st£Rai 616eEREAEA! gomponedte Wefilel Rha DEher FeRdRlr, and in
such a case that the | oadi ng of el ectronic conponents to the feeder

section 25 20s@é§189t2y§5 BrencaAnBYL et efhdy thisribaBr Bethigh iheuhgeder
sections 1 2 w |l soon run out of &lectronic conponents, causing the

el ectr oni c CogRgHS?t offRUBLbAOOGEU E8E8rIB R hBonent 2 Al £elles | S one of

the factors o ructrng ennancenent operat’i on rate of the

el ectroni ¢ COQB8QEQB Hnggar@g c%%pg%gn%efeedlng Meanwhile, the feeder

section 1 is loaded with electronic components so as to be
on standby. Here, electronic components which are

10 replenished are only those which have been used up just
before, and the components which still remain even in a
small amount are normally not replenished. Successively,
the feeder section 2 runs out of electronic components, and
the feeder section 1 starts component feeding. Meanwhile,

15 the feeder section 2 starts to be loaded with electronic
components, however, the feeder section 1 soon run; out of.
the components, since some types of electronic components
are left in a small amount, and in such a case that the
loading of electronic components to the feeder section 2

20 has not yet been completed by this time, both of the feeder
sections_l, 2 will soon run out of electronic components,
causing the electronic component mounting device to come to
a halt. This is one of the factors obstructing enhancement
in the operafion rate of the electronic component mounting

25 device.



5 The present invention has been devised in view of the

above described circunstance, its nmain purpose being to provi de a

nmet hod and device for feeding an el ectroni conmponent wi th which

shut down of the device caused by 5 shortage of conponents is prevented,
whereby it is possible t o enhance the operation rate. -

DI SCLOSURE OF | NVENTI ON To acconplish the above said object, a
first feature 10 of the present invention is a nethod of feeding an

el ectroni c conponertheheresent f iovention hharbeenydevised ifiewdew eo&cthens,
whi ch are respectively | oaded with el ectroni ¢ conponents of identical
types, runs oalbowé Atescribelleaircamethyipe,ofitel metinopuecposepbréngstduri ng a
conponent 15 feeding operation, the other feeder section which has been

in a standby gtabedstarnstheadang Haeiekegbirofbedsagpanesligectronief the
type which has been used up, characterized-in that: when one of the

feeder sectiopsmpbhehtalethNwRichaBHl¥down oft @h8 bevdesi graked pihe feeder
section which is currently 20 feeding electronic conponents is forcibly

d aside t ‘ t Ll t ' B4 e
Toxse S Qnbrior SESERRPRLIES: SRRt Chneaty' 1 firpanstede

posi tion. Wth such construction, in case that one type of 25
el ectronic coﬁﬁoﬁaﬂ?ECFngpﬁeongaéﬁogeEFF%ﬁ which is on

DISCLOSURE OF INVENTION
To accomplish the above said object, a first feature
10 of the preéent invention is a method of feeding an
electronic component wherein if one of a plurality of
feeder sections, which are respectively loaded with
electronic éomponents of identical types, runs out of at
least one type of electronic components during a component
15 feeding operation, the other feeder section which has been
in a standby state starts feeding the electronic cémponents
of the type which has been used up, characterized-in that:
when éne of the feeder sections which are in a standby
state is designated, the feeder section which is currently
20 feeding electronic components is forcibly moved aside to a
prescribed retracted position, and the designated feeder
section is moved to a predetermined component feeding
position. |
With such construction, in case that oﬁe type of

25 electronic components in the feeder section which is on



6 standby is left only in a small amount, this feeder section

is designated and noved to the conponent feeding position, by which
conponents are supplied fromthis designated feeder section, and this
feeder section is forcibly made to 5 be in the conponent exhausted state,
after which it is repl eni shed with conponents and made to be in a

st andby state. It is thus possible to prevent a |ong-tine pause of

t he el ectronic conponent nmounting device due to shortage of conmponent s
caused by exhatsnfbm &% tefiponnhysiat asemeddl ampontee el ssdeeidens sgcttipn
same time, since the electronic conponents are kept frombeing left in
a smal | anpunisodesignathd &pddmpvedctbotheAcompdneglty fetlds ngpeostiitdromr,at e
of the el ectroni c conponent nounting device can be enhanced.

A second featbyewhfichheoppeaentsi ayensupplieda faew ¢disldesdygnbeedi ng an

el ectroni c conponent wherein if one of a plurality of feeder sections,

whi ch are respeebib¥ek¥ck@ade¢dand thist Feelest keitG 0RO MROFRIHS Ay ndRMR i1l
types, runs out of at | east one type of electronic conponents during a

conponent d eedbngnopREakbRBonkhe @kABLSHEBISH a2RGT 3R MG cn2Q thas been in
a standby state starts feeding the electronic conponents of the type

whi ch has beegegiggéﬁgegowiagcPgﬁgghgékéegngym ggiqg:qg;fg fgﬁgg{kﬁfction

desi gnati ng S rrn esired one of feeder sections
nhlch e 1 BRI S8 B Rl LRl PEBERSRE! 8710RS-E9R bl
the eleétronic component mounting device due to shortage of
components caused by exhaustion of components at . several
10 feeder séctions at the same time, since the electronic
components are kept from being left in a small amount on
the feeder section. Accordingly, the operation rate of the
electronic component mounting device can be enhanced.
A second feature of the present invention is a device
15 for feeding an electronic component wherein if one of a
plurality of feeder sections, which are'respectiveiy loaded
with electfonic components of identical types, runs out of
at least one type of eiectronic components during a
component feeding operation, the other feeder éection which
20 has been in a standby state starts feeding the electronic
components of the type which has been used up,
characterized by having: first feeder section designating
means for designéting a deéired one of feeder sections

which are in a standby state; and first feeder section

25 controlling means for forcibly moving the feeder section



7 which is currently feeding el ectronic conponents to a

prescribed retracted position when other feeder section has been
designated by the feeder section designatinpg neans, and for noving the
desi gnat ed feeder section which has been in a standby state to a

pr edet er mi ned conponent feeding posi tion. Wth the above
construction, the same functions and effects as those of the first
feature of the invention can be achieved. 10 A third feature
of the presemthicivensicurisntlyeféeding eleftferiicngomposkatsr tri e
conponent wherein if one of a plurality of feeder sections, which are
respectively poasietlibed r@tfﬁceédcpbsmtﬁonowhenenthemffbédatisabtﬁppe&as
runs out of at | east one type of electronic conponents during a 15

conponent feeglhdy QPEighaead bhetReheeelieedeecseohi deswWanelting melas,been
in a standby state starts feeding the electronic conmponent s of t he

type which hag,heeprussditg: the deSB@ﬁﬁEE@rEé@gekns%@%ﬁonﬁwﬁﬁ%ﬁeha%fbeen
remai ning el ectronic conponents in each of the feeder sections which

are in a Tszo %anQ{’aﬁ&g&es{: tSOHgt éBthﬁ:m&H B Bk o%'%Yltf ‘%%%%mg

section of which coun er o onent IS tewer
pr edet er m ned val?e this feeder sectlon i s designated, mhereupon t he
feeder secti ofl o |s currently f eedi ng el ectroni c conponents is

for I [
dgsfbga¥egn¥ggdgflde bgggsgghg%gug Egg?tggepgghgl %hc%g%n% and

1th @he
effects as those of the first feature of the invention can
be achieved.

10 _ A third feature of the present invention is a method
of feeding an electronic component wherein if one of a
plurality of feeder sections, which are respectively loaded
with electfonic components of identical types, runs out of
at least one type of electronic components during a

15 component feeding operation, the other feeder section which
has been in a standby state starts feeding the eleétronic
components of the type which has been used up,
characterized in that: a number of remaining electronic
components in each of the feeder seéfions which are in a

20 standby state is counted, and if there are any feeder
section of which counted number of component is fewer than
a predetermined value, this feeder section is designated,
whereupon the feeder section which is currently feeding

electronic components is forcibly moved aside to a

25 prescribed retracted position, and the designated feeder



8 section is noved to a predeterm ned.conponent feeding

posi tion. Wth such construction, in case that one type of

el ectroni c conponents on the feeder sectiog on standby is 5 left only in a
smal | amount, this feeder section is gesignated on the basis of

conpari son between the counted val ue of remainder nunber of-conponents
and a prelimnarily determ ned val ue, and this designated feeder
section is noved to the conponent feeding position, where conponents
10 are fed froecthos feedevedetpi enprsdetpaminpfscpmpgaent feeddagion i's
forcibly made to be in the conponent exhausted state, after which the
feeder sectioposstiepleni shed with conponents so as to be in the
standby state. It is thus possible to prevent a long-tine pause of the
el ectronic 15 conpmient steHNtbAgtdactienduent cashorhageoat tceppopnEnt s
caused by exhaustion of conponents at several feeder sections at the

sane time, sigggcthgnebeebhpBhent@MBANGRES feederakeckarhn bhomitheidng ligft in
a small amount on the feeder section. Accordingly, the operation rate

of the elactropig CQREPANGRL 1P YRLLAG , deWiGe reanche s@al%eif%eqs

?KQK . |
A fourth feature of the present invention is a device or feeding an

Chechor  SoRERSHARIAEER By o0t 0" oAbl LEROug8E o7
types, runs 035182 o Sr%haE%%%E_%ﬂ%b% p%foko%%%%gkggi%n%ng%Q%Q%%fﬂggfﬁiia
determined value, and this designated féeder section is
moved to fhe componeﬁt feeding position, where components
10 are fed from this feeder section, so that this feeder
section is forcibly made to be in the component exhausted
state, after which the feeder section is replenished with
components so as to be in the standby state. It is thus
possible to prevent a long-time pause of the electronic
15 component mounting device due to shortage of components
caused by exhaustion of components at several feedér
sections at the same time, since the electronic components
are kept from being left in a small amount on the feeder
section, Accordingly, the operation rate of the electronic
20 component mounting device can be enhanced.
A fourth feature of the present invention is a device
for feeding an electronic component wherein if one of a
plurality of feeder sections, which are respectively loaded

with electronic components of identical types, runs out of

25 at least one type of electronic components during a



9 conponent feeding operation, the other feeder section which

has been in a standby state starts feeding the electronic conponent s
of the type which has been used up, characterized by having: second
feeder section designating 5 neans for counting a nunber of remaining

el ectronic conponents in each of the feeder sections which are in a
standby state, and for designating any feeder section which has a
fewer nunber of electronic conmponents than a prelimnarily determ ned
val ue; and seconpohertefesdingoppetdtiennt Ebel Phheredrsdrsr spetdrpl Yhkshi ng
the feeder section which is currently feeding el ectronic conponents to
a prescrhdedbeenr ant @dspasdbiyostahensbahes feedéngsé&bei edelgagonic
been designated by the second feeder section designating nmeans, and
for noving theodpshenasedsf erdet ypecvhoshwhashbedh basdbeen in a standby
state to a predeterm ned conponent f eedi ng position. Wth

such constructhQpactBeisafep{Unstings 8Bdond fe8HERCESCRIohhdeeighaltitg

above described third feature of the invention can be achieved. 20
BRI EF DES%R!HI%&%%CEOEF@%%QQ§?3 a_numﬁer_Efgre%aHﬁiﬁgtﬁﬂb%%Epﬂﬁ%n vi ew of
an el ectronic ~ conponent edi ng devi ce according to a first embodi ment
8¥ a nethgg g§8%885e59¥e§h'82éh 8? the feelb® sBckSoRsSHRATR G i Lhart

standby state, and for designating any feeder section which
has a fewer number of electronic components than a
preliminarily determined value; and second feeder section

10 controlling means for forcibly moving the feeder section
which is currently feeding electronic components to a
prescribed retracted position when other feeder section has
been designated by the second feeder section designating
means, and for moving the designated feeder section which

15 has been in a standby state to a predetermined component
feeding position.

With such construction, the same functions and
effects as those of the above.described third feature of
the invention can be achieved.

20
BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a typical plan view of an electronic
component feeding device according to a first embodiment of
the present invention;.

25 Fig. 2 is a schematic flow chart of a method of



10 feeding an el ectroni c conponent according to the first

enbodi nent of the present invention; Fig. 3 is a typical plan
view of an electronic conmponent feedﬁﬂg devi ce according to a second
enbodi nent 5 of the present invention; . Fig. 4 is a schematic
flow chart of a method of feeding an el ectronic conponent according to
the second enbodi nent of the present invention; Fig. 5is a
di agram for explaining actions of the 10 electronic conmponent feeding

devi ce accordfegdingthe élestronic aodpesevhdaembodingnte bthet iérpkesent

i nvention; : Fig. 6 is a perspective view show ng the overal
construction ehbbhemeh€Cbfobhe pegpeneninmenntong device; Fig. 7
is a typical plan view of a conventional 15 electronic conponent feeding

devi ce; and Fig.FBOis8ai 6ypidhagpannf oieaxpkabni ageackbang of the
conventional electronic conponent feeding device. - BEST MODES FOR

CARRYI NG QUT SE%&R@E%”E&%hiﬁgfdevice §%E%E@ﬁn§”ﬁ%dh”%ﬁh%ngfehB%dﬁb%%%nt

i nvention wl erelnafter explained with reference to the attached

dramﬁngs.Egheoﬁngﬁggg?gggn@rgn§g8%@ohyrough Fig. 1 to Fig. 5 which -

illustrate sucC onr ¢ conponent nounti ng device as shown in Fig.

6. A conponent feedbggodgvkgea schematic flow chart of a method of

feeding an electronic component according Fo the second
embodiment of the present invention;
Fig. 5 is a diagram for explaining actions of the
10 electronic component feeding device according to the first
and second embodiments of the present invention;
Fié. 6 is a perSpective view showing the overall
construction of the electronic component mounting device;
Fig. 7 is a typical plan view of a conventional
15 electronic component feeding device; and
Fig. 8 is a diagram for explaining actions of the

conventional electronic component feeding device. -

BEST MODES FOR CARRYING OUT THE INVENTION

20 Several embodiments of the present invention will be
hereinafter explained with reference to the attached
drawings. The embodiments are shown thiough Fig. 1 to Fig.
5 which illustrate such electronic component mounting
device as shown in Figq. 6.. A.component feeding device

25 which is applicable to this electronic component'mounting



25 which is applicable to this electronic conponent nounting

device will be expl ained bel ow. The description of the - el ectronic
conmponent nounting device itself will be qitted since it has been
al ready descri bed above. (First Enbodinment) 5 The conponent
feeding device of a first enbodi nent has a pair of conponent feeder
sections 1, 2, as shown in Fig. 1, which are basically constructed _
such that noving tabl es 20, 21 on which a multiple of conponent supply
units 224 ev eceli spbsedei axphaahed| balewnpVE edesonfphich retttiba 10
denoted at Z in the figure by a driving nmeans (not shown) so that a

gi ven conponedlestipehicUbbimpddennmbanpoagt Hentede itsedf aipleber bhddted
conponent feeding position 23. The plurality of conmponent supply units

22 which feedsifice it BHS§CBE&HhOBl2eBHY akkkYiBbdehBeteQni ¢ conponents to a
15 conponent take-out position or the conponent feeding position 23

are arranged kﬁi?é{atﬁ§§d9HeBE? movi ng table 20, 21, and these noving
tabl es 20, 21 are novable along a direction of parallel arrangenent of

th t 1ppl j ( . LNG | : t he,
Sae. 20 Gonbi nar | ounsscopEOhblc PUeARHY Srvife BRVANG:LeR EhpgHinehe (NC

which identical types.of electronic,c nents are_arranged in t.he
dent i cal ordaps 3 Baif of C&ePisht, SSBAEE S5oRIENY, Fandea 25t Pyl 4

i nterval s around a.rotar able 25 which is capable_ of turning at a
Fig. 1, which ar% Lasicaliy constructe% such that moéing

tables 20, 21 on which a multiple of component supply units
22 are disposed in parallel are movable along a direction

10 denoted at Z in the figure by a driving means (not shown)
so.that a given component supply unit 22 can be positioned
at a pféscribed component feeding position 23. The
plurality of component supply units 22- which feed in
succession a plurality of electronic components to a

15 component take-out position or the component feeding
position 23 are arranged in parallel on the moving-table 20,
21, and these moving tables 20, 21 are movable along a
direction of parallel arrangement of the component supply
units. On each of thé moving tables 20, 21, the same

20 combination of the éomponent supply units are disposed, on
which identical types of electronic components are arranged
in the identical order.

Suction nozzles 24 are arranged at regular intervals

around a rotary table 25 which ié capable of turning at a

25 prescribed angle in a direction indicated by the arrow A in



25 prescribed angle in a direction indicated by the arrow A in

12 the figure, so that the nozzles are noved upwards and
downwar ds at a predeterm ned position for ﬂgrforning el ectronic
conponent feedi ng and nmounti ng operations. An -Y table 26 is provided

for placing a circuit substrate 27 5 thereon which is transferred by a
transfer neans (not shown), and is novable in directions shown by the
arrows X and Y in the figure by a driving neans 28 such as an. AC
servo notor otheéhfifgike, so that &hy govedepoatreomosked wpwards @nctui t
substrate 27 can be positioned as a conponent 10 nounting position.

A feeder sectdoewnweaptisobkea pretietekmdded pestitdon for eentfounlingg neans)
29 effects positioning control of the novi ng tables 20, 21 so as to

position a cogpeReRrbniBPRb¥ponentUlicbdahqgt BadS alov@icashof @g:@rataezﬁi_si Onapo the
conponent 15 feeding position 23. Wen the sel ected feeder section runs

oo oty | TETERLy 2 8 EeLAakerz i phackhy o Mol sl on
2o o2 e Bh et gcano PUOBL s M s ol ¢ e
f eeder section d%signatin nmeans 130: t%gr%%%k%nat% f eeder _secti i's
sel ected and FP? 8$ﬁp83 n ss&ﬁﬁﬁ% Gnitf 44 _ 65%|?FHH%%%W?W%&?%%ﬂﬁ%ﬁgnt
feedi ng position 83,100 ne £1gS2TPRIelt L9590 nells TRPIRS S 00 ac

servo motor or the like, so that any given portion of the

circuit substrate 27 can be positioned as.a component

10 mounting position.

A feeder section contrbller (first feeder section
controlling means) 29 effects positioning control of the
moving tables 20, 21 so as to position a component supply
unit of the selected feeder section to the component

15 feeding position 23. When the selected feeder section runs
out of the compoﬁents, it is retracted, while the éther
feeder section on standby is selected and positioned to the
component feeding position 23 for further feeding
components. Also, if one of the feeder section has been

20 designated by a feeder section designating unit (first
feeder section designating means) 30, the designated feeder
section is selected and its component supply unit is
positioned to the component feeding position 23 for

. component feeding. The feeder section controller 29 may be,

25 for example, exemplified by an executing program



25 for exanple, exenplified by an executing program

13 constructed in a conputer, and the feeder section

designating unit 30 may be, for exanple, %electing swi t ch.

Actions with. the above described constructton wll be descri bed bel ow.
5 Referring to Figs. 1 and 2, a given conponent supply - unit of
the selected noving table 21 is positioned to the conponent feeding
position 23 by means of the feeder section controller 29. The suction

nozzle 24 is tonetedcaeéd in at bempueseyi bad thepdeederpisektipnposition 23,
picks up an 10 electronic conponent by suction, and goes upwards. The
suction nozzl ge2fighet dhaguhhe sbemrhyyoBes €oiperanblies bheRlectingD¥ed tich .
the direction of the arrow A in accordance with t he novenent of the

rotary table 25, angl-t$oh@WeieH 8helBBove degewbbagc%%lt&ueeléﬁ will be
Meanwhi l e, the X-Y table 26 15 positions a given location of the circuit

substrate 27 gfg ggﬁptlng position 31. The above series
of actions are’| e y atine chart in Fig. 5. Supposing that
t he feeder sectlon % # g M/tegdl g ele tronlg qmpanent s mhhl
ot her feeé@r T ?55159 ﬁlg st nﬁBy t af'e 2T VhEN tﬁg ngaeP Egéyion
1 runs out of he co nents, the feed t|on 2 starts

- conponent feedfhf. © kbﬁﬁﬁh? ectie PR¥ABP §€§9lo§i pOSlth8§@e&°wFpﬁ t he
el ectroni c conponents so as to be in a standby st at

component feeding position 23 by means of the feeder
section controller 29. The suction nozzle 24 is lowered at
the prescribed component pick-up position 23, picks up an

10 electronic component by suction, and goes upwards. The
suction nozzle 24 holding the electronic component is then
moved in the direction of.the arrow A in accordance with
the movement of the rotary table 25, and is lowered at the
mounting position 31. Meanwhile, the X-Y table 26

15 positions a given location of the circuit substratg 27 at
the mounting position  31. -

The above series of actions are illustrated by a time
chart in Fig. 5. Supposing that the feeder section 1 is
now feeding electronic components, while the other feeder

20 section 2 is in a standby state, when the feeder section 1
runs out of the components, the feeder section 2 starts
component feeding. Meanwhile, the feeder section 1 is
loaded.with the electronic components so as to be in a
standby state.

25 At this time, in this embodiment, in the case where



25 At this time, in this enbodihent, in the case where

14 any of the conponent supply units 22 on the noving table 20

of the feeder section 1 have only feW/renBiping el ectronic conmponent s,
the noving table 20 is designated by an operat or through the feeder
section designating unit 30 5 (step S1in Fig. 2). Since the
feeder section is normally di sposed at a position such that the
oper at or can approach thereto and visually recognize it, the state of

the feeder seshyonfltbe compostatdbyppsychedked22egul dhley mowing egidlar 120 by
the operator, 10 and the feeder section 1 is selected by, for exanple,
operating a sefethén@esdkirCBeasibacasharyg, ohlgr €byw remaitdsiggratedtydriie:
novi ng tabl e 20 as descri bed above. The feeder section

control l er 29oMpeAehhe,f egdemnoving €a6leOn0des dRatiig@atRal By iaput t ed,
sends a driving command 15 to the driving neans so as to nove the noving

table 21 oBBESROkS tRWuEREE¢hRY reRRANGRER 1LY A iSRGk Ukl agf ed

position so that the feeder "section 2 is noved aside (steps S2 to S3

in Fig. 2) | S re tLhe feeder section desi gnati on has not
been inpug%ed?sﬁﬁg sge 8¥@§§ct?gﬁ 20 controller 29 allows the noving table
21 to continue its .. f%gdigg ﬁction. The prescrib retracte% pQsi_tion

is normal |y pré%Pﬁgd £ b5FRSENESChf-OPnéd Sy BPrma 9&??056 a cébrding.
to the situation,of installation space for the devi ce, .t he tabI%f may
be noved asidBOFﬁtéOBi§@ i&hat the operator can approach thereto an

visually recognize it, the state of the feeder section 1 on
standby is checked regularly or irregularly by the operator,

10 and the feeder section 1 is selected by, for example,
operating a selecting switch as necessary, thereby
designating the moving table 20 as described above.

The feeder section controller 29, upon the feeder

section designation being inputted, sends a driving command

15 to the driving means so as to move the moving table 21
which is now feeding components to a prescribed'reﬁracted
position so that the feeder section 2 is moved aside (steps
S2 to S3 in Fig. 2). In the case where the feeder section
designation has not been inputted, the feeder section

20 controller 29 allows the moving table 21 to continue its
feeding action. The prescribed retracted position is
normally providéd at both ends of the rail. However,
according to the situation of installation space for the
device, the tables may be moved aside in a direction

25 orthogonal to the direction denoted at Z in the figure. 1In



25 orthogonal to the direction denoted at Z in the figure. In

15 short, the retracted position may be set anywhere which i S
out of the area of conponent feeding operatg on. In the case
where the noving table 21 is noved to the retracted position, the
movi ng table 20 of the feeder 5 section 1 which has been designated is
positioned to the conponent feeding position 23, where conponents are
fed fromthe feeder section 1 (step S4 in Fig. 2). The

f eeder secti oshdrwi | théersooactedthestbhponway be setxpanwhedeswhieh(iiser e
t he nunber of remaining electronic 10 conponents of one type |oaded on the
conponent “supphy ofiithe areanof heompuhagtt fbedil§ bpsrbedéone zero), after
whi ch t he feeder section controller 29 causes the noving table 20 to

nove to the retractpd pRsi ¢a98, whdde bEhogfiovdegMsbhg Rablie moved2tookhiehe
feeder section 2 back to the conponent feeding 15 position 23 (steps 5, 6,

and 7 in Fig-r@%racted_?ositiah? fR¥i Reviagl eaBPeWinCBrhapebegagRRVEd tO
t he retracted position 20 cones then fo be in the "conponent

I di I i it t " . h : t d
sggtzgg g@fg ?%gggﬁxﬁ}tﬁﬂggg g%@ been. desi natéa ek EESWQﬁgﬁed Q% E%% er.

I - QCtI’OI’lIC 90 onents, Sl I’le) this -tIITE
e o™, Eapmgnebh Bl ab bRatihe! a9, uhlpe] EEPRIAEES' aRelgy | soor
clectionc comotents, (24208 Sciofrt 19ckd BudinZbi. 2).

The feeder section 1 will be soon in the component
exhausted state (where the number of remaining electronic

10 components of one type loaded on the component supply unit
on the moving table 20 has become zero), after which the
feeder section controller 29 causes the moving table 20 to
move to the retracted position, and brings the moving table
21 of the feeder section 2 back to the component feeding

15 position 23 (steps 5, 6, and 7 in Fig. 2).

The moving table 20 which has been moved to fhe
retracted position 20 comes then to be in the "component
loading completion waiting state".

In other words; the feeder section 1 is loaded with

20 electronic components, and since this time there is émple
time for this operation, the feeder section 1 will soon
become the standby state after the completion of loading of

" the electronic components (steps 8, 9, and 10 in Fig. 2):

Accordingly, in this first embodiment, it is

25 prevented that both of the feeder sections 1, 2 run out of



25 prevented that both of the feeder sections 1, 2 run out of

16 conponents, and a long-tine pause of the electronic

conmponent nounting device due to |lack of ¢ gponent s is el i m nated. By
this, the operation rate of the electronic conponent nounting device
can be enhanced. 5 (Second Enbodi nent) In Fig. 3, each of the
constituting elenents i ndi cated by the reference nunerals 20-28 and 31
are substantially the same as those of the first enbodi nent, and
t he expl anati onmpbhentsf whndl abdoogr-ttise pawsthef thec@heotawnifeedi ng
device of this second enbodi nent, a conmponent counter (not shown) in
the feeder seebmpbnent mdestdnat degide tduesaeonicdke edecorpainemtsdds gnati ng
nmeans) 32 counts the nunber of remrainder el ectronic conponents

| oaded in all edfimihatearpopgnthsspptieUspbsatiohheati@vVogthdSetlabteonihi s
enbodi nent is different fromthe first enbodi nent in that, in case any

of these countggpBHEREr foufiting de@Rle IHRAN R RIBILIRIJT ned val ue, the
noving table is able bé designated. It is not always necessary to

to
count the r nts with respect to the conponent supply
20 units 5% tﬁggﬁggﬁng&%ggﬁgg rEiqch i s now feedi ng conponents, but here
Qnt ral, of the device,

in this enbodi nent, .in_ordet, tq_sinmplify the . f
t he nunbers of conp%ﬂeg%g'o ralfS rr]rgf_; the ggﬁﬁgﬁgﬁ%lggpﬁlfmﬁﬁttss are

counted. I the ca3e WIRLe tne rorl¥ehcd GulR, Y S 15U 915 di respect
' substantially the same as those of the first embodiment,
and the explanations thereof will be omitted. In the
10 component feeding device of this second embodiment, a
component counter (not shown) in the feeder section
designating unit (second feeder section designating means)
32 counts the number of remainder electronié components
loaded in all of the component supply units on the moving
15 table. This embodiment is different from the first
embodiment in that, in case any of these éounted nﬁmbers is
fewer than a predetermined value, the moving table is able
to be designated. It is not always necessary to count the
number of components with respect to the component supply
20 units on the moving table which is now feeding components,
but here in this embodiment, in order to simplify the
control of the device, the numbers of components of all the
component supply units are counted. In the case where
there are no such restrictions in respect of control, it

25 will suffice if the number of components in the component



25 will suffice if the nunber of cenpohents in the conponent

17 supply units of at |east the noving table which is in the
standby state is counted. - Followng this, the feeder section
controll er (second f eeder section controlling neans) 33 controls
positioning 5 of the noving tables 20, 21, such as to position the
conponent supply unit of selected one of the feeder sections to the
conponent feeding position 23. Wen the f eeder séction which has been

sel ect ed runssopplygfunhies of atodpeseéntbe mbviisgr ébbdet ethichndst Ha dhieer
feeder section 10 which is on standby is selected and positioned at the
component feedtagdpgssthee 23 teuntedther conponent feeding. In the
case where the feeder section designating unit 32 has desi gnated one

of the moving tabl eso11BiksndeshaBat ele feedB®VEBELiahl €ohtroehest qdeaRtg
positioned at the conponent 15 feeding position 23 for further conponent

feedi ng. Th'Sfeederagéthbﬁf%Bﬁt&%qqhh@emgbh§5 %@bQQh%QQHs positioning The
feeder section controller 33 may be exénplified by an éxecuting

program capst ruc ouputer. he eder ,sect siignating unit
32 may beqyfo%gekggphBV§n§0%§#%% |e§ b&lﬁrgﬁgﬁlg%cgﬁb%nF%Qlagcggghnent

counter for e re oni.c _conponents, a
setting deV|CEOPBPnSP |SﬂPR§¥|FQ eP 'ﬁ ngggrpﬁgd 32%%] 5eed gpvalues,
and a conpar at or for conparing the counted nunber and the settlng
Val ues.  TowePEFEiPNS Sonotieo oBRONaRt eeding Posuwn 23 when the

feeder section which has been selected runs out of the
- components, it is retracted, and the other feeder section

10 which is on standby is selected and positioned at the
component feeding position 23 for further component feeding.
In the case where the feeder section designating unit 32
has designated one of the moving tables, this designated
moving table is selected and positioned at the component

15 feeding pos;tion 23 for further component feeding. This
also differs from the first embodiment.

The feeder section controller 33 may be exemplified
by an exebuting program constructed in a computer. The
feeder section designating unit 32 may be, for exemple,

20 embodied by properly combining a component counter for
counting the remainder number of electronic components, a
setting device for preliminarily setting prescribed setting
values, and a comparator fof comparing the counted numbers
and the setting values. However,nit is not essential to

25 construct all of the elements in the feeder section



25 construct all of the elenents in the feeder section

18 designating unit 32 with hardware, and a part of them may be
enbodi ed by the above nentioned executing:ﬂgogran1 constructed in the
conput er. . Actions with the above described construction will be
5 described bel ow. Referring to Figs. 3 and 4, a given
conponent supply unit of the selected noving table 21 is positioned to
t he conponent feeding position 23 by the feeder section

control |l er 33deFhgnstithgonnnbz3Pew2dhi bakdwered atdt bepail® prfesbembedy
conponent pick-up position 23, picks up an el ectroni ¢ conponent by
suction, and eesmbpdaedsbyTbhRe abovaumeh@fionedzkge2dthahdipiegtriam

el ectroni c conmponent is then noved in the direction of the arrow A in
accordance W ¢fnstructb8 DRVERABNEombutBe.rotary table 25, and is | owered at
the 15 nounting position 31. Meanwhile, the X-Y table 26 positions a
gi ven location of thercbh§UiicRUPRL 8bEvE7d8bcribed! BEnIRYALLAGNPRILT B2
31. The above series of actions can be al so expressed by

the tine gharf .9k, FL8q Be1SyPPOSing that the feeder 20 section 1 is now

f eedi ng el'ectronic conponents, while the ot her feeder section 2 is in

a standby state, mhgn t?ei fgeder gect&o 1 ruggegugoofokhe conponents,
t he feeder sec ?Bﬁ 519 aFPs %%ﬁpo et éana. mponeng, 5 e

the feeder section 1 is |oaded with the ) L
unit of the selected moving table 21 is positioned to the

component feeding position 23 by the feeder section
controller 33. The suction nozzle 24 is lowered at the
10 prescribed component pick-up position 23, picks up an
electronic component by suction, and goes upwards. The
suction nozzle 24 holding the electronic component is then
moved in the direction of the arrow.A in accordance with
the movement of the rotary table 25, and is lowered at the
15 méunting position 31. Meanwhile, the X-Y table 26
positions a given location of the circuit substraté 27 at
the mounting position 31.
The above series of actions can be also expressed by
the time chart of Fig. 5. Supposing that the feeder
20 section 1 is now feeding electronic components, while the
other feeder section 2 is in a standby state, when the
feeder section 1 runs out of the components, the feeder
section 2 starts component feeding. |
. Meanwhile, the feeder section 1 is loaded with the

25 electronic components so as to be in a standby state.



25 el ectroni c conponents so as to be in a standby state.

19 At this time, in this second enbodi nent, the r emai nder
nunbers of el ectronic conponents | oaded i ach of the conponent
supply units. 22 are counted by the CQH%onent counter in the feeder
section designating unit 32, 5 and if there are any conponent supply
units 22 on the novi ng. table 20 of the feeder section 1 in which

el ectronic conponents are left only in a small anount, the noving

tabl e 20 i s aut omatAtathis desmgnairdthyst becdrddembsediment, the designating
unit 32 (step S1 in Fig. 4). In other words, 10 the factors which are
subj ected to t&raDpesAt GimBedeCbSi @D&ct roniktnNcbiipohehst eshadument eacd
elimnated in this enbodi nent, so as to elimnate any m sjudge of the

operator -as wefl Qe compoﬁ@nfeQH§§l§h§n@Héd§Q QBetéquE@Hab9rthe
The feeder section controller 33, upon the feeder 15 section designation

bei ng '”pUttegomﬁgﬁgﬁtaﬁgﬁhﬂéPg EﬂgngeedefeéchQSndﬁbﬁ'ggaggﬂgsFagta§250

nmove the noving s now I'ng conponénts

prescrlbeg reéﬁ&ci§d5h$res§§3'éh§,5383§93ﬁtthﬁgéﬁidgkl%gc55fﬁgzyks noved

asi de (steéps se Wwher e gder 20
t d t the feeder, . . ti .
ottt or S SR LB E B PRE FhAT B3 OB LSRR, ip BB PhBeagnic

action. I n the case where t he nDV|n? table 21 is noved to the
retracted pos???%ﬂne?ﬁé Ab%i ML taBRLY28nof FRalfedfount, the moving

table 20 is automatically designated by the feeder section
designating unit 32 (step S1 in Fig. 4). In other words,

10 the factors which are subjected to the operator's decisions
in the first embodimeﬁt are eliminated in this embodiment,
so as to eliminate any misjudge of the operator as well as
to reduce the burden on the operator.

The feeder section controller 33, upon the feeder

15 section designation being inputted, sends a driving command
to the driving means so as to move the moving tablé 21
which is now feeding components to the prescribed'rétracted
position so that the feeder section 2 is moved aside (steps
S12 to S13 in Fig. 4). In the case where the feeder

20 section designation has not been inputted, the feeder
section controller 33 allows the moving table 21 to
continue its feediné action.

In the case where the moving table 21 is moved té the
. _ retracted position, the moving table 20 of the feeder

25 section 1 which has been designated is positioned to the



25 section 1 which has been designated is positioned to the

20 conponent feeding position 23, where conponents are fed from
the feeder section 1 (step S14 in Fig. 4).2 After the feeder
section 1 has cone to be in the conporient exhausted state (where the
nunber of remaining 5 el ectronic conponents of one type | oaded-on the
novi ng tabl e 20 has becone zero) in a short tinme, the feeder

section controller 33 causes the noving table 20 to nove to t he
retract ed posicomponearid feedigsy tpos indwm@ 3, abihe r2] agimponen ttshe rfee efthat
section 2 back to the conponent feeding position 10 23 (steps 15, 16, and
17 in Fig. 4) from the feedBre samtiing tlablste20 S cih Imisy.begn noved to the
retracted position comes to be in the "conmponent | oading conpl eti on

wai ting state".  After thleh filddRir WicdS.ont he HagedRimessad iR ih ithd oaded
with 15 el ectronic conponents, and since this tinme there is anple

time for this QRAlIIN el JRRIY R0 WAL WHd RAYEr of RBGOITR dJe

standby state after the conpletion of |oading of the electronic

t .19, j i Q.4 i ngd i
Chi 5 secont oxtagtronLe iqEor e oF Sndiryme dopsisd it T s
ti 1, 2 t. of ts, d,t t.h i.th t t that
rections 1. 2 UG S oac BRI Sn FULORUSE AR g laet, 1het

the first enbodi nent, an extensive shutdown of the el ectronic

conponent mouEStd FeHEE & Fh&ausss dihe moving table 20 to move to

the retracted position, and brings the moving table 21 of
the feeder section 2 back to the component feeding position
10 23 (steps 15, 16, and 17 in Fig. 4).

The moving table 20 which has been moved to the
retractéd position comes to be in the "component loading
completion waiting state".

In othef words, the feeder section 1 is loaded with

15 electronic components, and since this time there is ample
time for this operation, the feeder section 1 will.soon
become the standby state after the completion of loading of
the electronic components (steps 18, 19, and 20 in Fig. 4).

Accordingly, in this second embodiment, it is

20 prevented that both of the feeder sections 1, 2 run out of
components, and together with the fact that there are no
arbitrary factors such as operator's decisions gnlike in
the first embodiment, an extensive shutdown of'the

. electronic component mounting device due to shortage of

25 components is surely eliminated. By this, the operation



25 conponents is surely elimnated. By this, the operation

21 rate of the el ectronic conponent nounting device can be

enhanced. Al t hough the exanpl es ?ave been given where two

feeder sections are provided in the above first and second 5 enbodi nent s,
the present invention can be applied to an - el ectroni ¢ conponent
feedi ng- device with a nore nunber of feeder sections. Furthernore, the
present invention nay be applied with the above described first and
second erbadi BENthec elkichedniegeidhpionentl mount iMgPOUdERRIA. can be

APPLI CABI LI TY As can be seen fromthe above description, the
present inventndanceduseful as a nmethod and apparatus for f eedi ng

conponents in an el ectronic conponent nounting 15 device, since an

ext ensi ve shut down ﬁﬁth@ﬁgﬂefh%eeQ%ﬁpﬁ%s havel%@alér‘fDf IGRIP WIS i
prevented by effectively utilizing a plurality of feeder sections.

CLAI M5 feeder sections are provided in the above first and second

5 embodiments, the present invention can be applied to an
electronic component feeding device with a more number of
feeder sections. Furthermore, the presentuinvention may be
applied with the above described first and second
embodiments combined together.

10
INDUSTRIAL APPLICABILITY
As can be seen from the above description, the
present invention is useful as a methéd and apparatus for
feediﬂg components in an electronic component mounting
15 device, since an extensive shutdown of the device due to
lack of components is pfevented by éffectively utiiizing-a'

plurality of feeder sections. -



1. A met hod of feeding an el ectroni c conmponent wherein_if one of a

plurality of feeder sections (22), 5 which are respectjvely | oaded with
el ectroni ¢ conponents of . i dentical types, runs OUQJM'IB“H’FBHEHIHQHI
type of .electroni ¢ conponents during @ conponent f .

the other feeder section which has been in a standby state starts
feeding the electronic conponents of the type which 10 has been used up,
characterized in that: when one of the feeder sections which are
in a standby state is designated, tGBAIM&der section which is
currently feeding electronic conmponents is forcibly noved aside to a
prescribed retracted position, and the 15 designated feeder section is
noved to a predeterm ned conponent feedi ng position (23).

2. A device for feedi ngpaneeheat 68NFEcE9ABOBBNELect roWier Bbipbhepite Of a
plurality of feeder sections (22), whi ch are respectively | oaded with
el ectroni ¢ copR@pPeRhs i8f on0ordaNbiicdh1L¥RED s el Rt i¥nd §33) ,0ne type
of el ectroni c conponents during a component feeding operation,

t he ot her J eedet .gegt.L.o [ . b ' Sk a t: t
f eedi ng t_hsfe e g(%tc?lorg\l%% 28 %%2%?%53@ q_t%%g!e{ayglé%%{égh@ét%toqll%agoglggﬁeggtte% 0ufp,
characteri zed, irst. feeder. section designating neans

C Y0 ¢
(30) for lggng%ggagtygégfgﬁ3PFn§u§ 8§§i%eg98ﬁ§'6¥“?g€€ r %Secti ons which

are in a . . . .
electronic components during a component feeding operation,

the other feeder section which has been in a standby state
starts feeding the eléctronic componenté of the type which
.10 has been used up, characterized in that:
when one of the feeder sections which are in a
standby state is designated, the feeder section which is
- currently feeding electronic components is forcibly moved
aside to a prescribed retracted position, and the
15 designated feeder section is moved to a predetermined
component feeding position (23).
2. A device for feeding an electronic component
wherein if one of a plurality of feeder sections (22),
which are respectively loaded with electronic components of
20 . identical types, runs out of at least one type of
electronic components during a component feeding operation,
the other feeder section which has been in a standby state
starts feeding the eléctronic components of the type which
has been used up, characterized by havihg:

25 first feeder section designating means (30) for



standby state; and ' first feeder section contTotti-ng-means (29)

for forcibly nmoving the feeder section which is cu eedi ng
el ectroni c conponents to a prescribed retracted pomm m@ U JMHL
t3ng

feeder section has been designated by he feeder secticon.

means (30), and for noving t he designated feeder section which has
been in a standby state to a predeterm ned conponent feeding position
(23). 10 3. A nmet hod of feeding an el ectroni c conponent

wherein if ondesigaaplingabi tgsdireticeder ofeckedrs c22tions whikihclarar dn a
respectively | oaded with el ectronic conponents of i denti.cal types,
runs out of astheapy svatkypandf el ectroni c conponents during a

conponent feeding operation, 15 the other feeder section which has been in

a standby state = 5sbartachepdsaaribh ebApkooningCREARICNES)Ofokhe type

whi ch has been used up, characterized in that: . a nunber of

remining el epbianhe, CABRORG Lhel BeBAED sectiBh LS hEIdCLG4RL GRS vhi ch
are in a standby state Is 0 counted, and it there are any feeder section
of whi ch

coynted nunber _of conponent is fewer than.,a predeterm ned
Ol o % EERUThECelBAREbot ERMRANER S Rol BRSPS | |
which is currently.feeding el ectraqnic cqonponents is forcibl ed
aside to a prBOSIERER WHEH PEDFECLEEETsSECNONand t RETeSPoaat hditer
section is ) ) ) 24 noved to a
pr edet er mi nedtR8nHBRERE FEEEILRY FEsiONghipgameans (30), and for moving

the designated feeder section which has been in a standby
state to a predetermined component feeding position (23).

10 3. A method of feeding an electronic component
wherein if one of a plurality of feeder sections (22),
which are respecti&eiy loaded with electronic componepts of
identical types, runs out of at least one type of
electronic components during a component feeding operation,

15 the other feeder section which has beeﬁ in a standby state
starts feeding the electronic components of the tyée which
has been used uﬁ, characterized in that:

a number of remaining electronic components in each

of the feeder.sections which are in a standby state is

20 counted, and if there are any feeder section of which
counted number of component is fewer than a predetermined
value, this feeder section is designated,‘whereupon the
feeder section which is currently feeding electronic
components is forcibly moved aside to a prescribed

25 retracted position, and the designated feeder section is



4. A device for feeding an el ectronic component wherein Tf oneof =

plurality of feeder sections (22), which are respectivI"l u W '
el ectroni c conponents of 5 identi cal typgs, runs out of a “ ﬂﬂ H"ﬂ H”
of el ectroni c conponents during a conponent feeding operatfont " s

the other feeder section which has been in a standby state starts
feeding the el ectronic conmponents of the type which has been used up,
characterized by having: 10 second feeder section designating neans
(32) for moyedt Eagaapnedpse rofinedmgionpogesite fieeghing eosidrian s(3) .

each of the feeder sections which are in a standby state, and for

desi gnating any feeder seatdemiwhi Ebrhfisedifhgwan electmomier colpelneritr oni c
conponents than a prelimnarily 15 determ ned val ue; and second

feeder sectiopheeaiholilfi Bgeme@na p3dkafllaty of fleekdrblsedmiunygy (41 feeder
section which is currently feeding el ectroni c conponents to a

prescribed reyhaehedre respesitiven WienqRlches theedctseation of .
designated by 20 the second feedef section designating neans (32), and for

oYL, L CeSHRRRE.Y et SESlO0M el i T A Aype oftanihy State
electronic components during a component feeding operation,
the other feeder section which has been in_a standby state
starts feeding the electronic components of the type which
has been used up, characterized by having:

10 - second feeder section designating means (32) for
counting a number of remaining electronic components in
each of the feeder_sectioné which are in a standby state,
and for designating any feeder section which has a fewer
number of electronic components than a preliminarily

15 determined value; and

second feeder section controlling means (33)'for
forcibly moving the feeder section which is currently
feeding electronic components to a prescribed retracted
position when other feeder section has been designated by

20 the second feeder section designating means (32), and for
moving the designated feeder section which has been in a
standby state to a predetermined component feeding positibn

(23).



