Substitute sheet 19 Novenber 1998 DESCRI PTI ON COVPONENT FEED APPARATUS AND
COVPONENT FEED METHOD USI NG THE SAME 5 TECHNI CAL FI ELD The present
invention relates to a conponent feed apparatus for feeding components to a
wor ki ng machi ne such as a conponent nounti ng apparatuamEMmqnss&ﬁhﬁlmmd T
el ectronic 10 conponents thereby mpunting to a | and a
nmet hod for feeding conponents with using the apparatu

conventional conponent feed apparatus of a type referr

generally constituted as is disclo i n Japanese Unexanlned Pat ent
Publ i cati on No. 3-221326. Fig. 4 s%§%§ﬁ5ﬁ3”§¥$ucture of a conventi onal
conponent feed apparatus. In the apparatus, a first feed table 2 and a
second feed table 3 capable of holding a plurality of conponent feed
cassettes 1 thereon are noy@WPONENT FEEDaRPBARBYUSNARDrail 4. Each table
I's guided and supported by a driving neans provided thereat to reciprocate
in a direction of an ROMPONENTtFBEDtMETHORPURENG THEJSAMESsettes 1. A
reasrence nuneral 5 is a nounting head which sucks and carries the

conponents in the conmponent feed cassettes 25 1 to nmount on a board 7

posi 1 onedy . RO LBLS ©

The present invention relates to a compbnent feed
apparatus for feeding components to a working. machine such
as a component mounting apparatus which sucks electroénic

10 components thereby mounting to a circuit board, and a
method for feeding components with using the apparatus.
BACKGROUND ART

A conventional component feed apparatus of a type

referred to above is generally constituted as is disclosed;
15 in -Japanese Examined Patent Pub}ication No. 3-221326.

Fig. 4 shows the sfructure of a conventional
component feed apparatus. In the apparatus, a first feed
table 2 and a second feed table 3 capable of holding a
plurality of component feed cassettes 1 thereon are movably

20 arranged on a rail 4. Each table is guided and supported
by a driving means provided thereat to reciprocate in a
direction of an arrangement of the component feed cassettes
1. A reference numeral 5 is a mounting head which sucks
and carries the components ;n the component feed cassettes

25 1 to mount on a board 7 pésitioned by an XY table 6.

In the thus-constituted apparatus, when component
feed cassettes which contain the same kind of electronic

components are respectively set to the feed tables 2, 3,
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In the thus-constituted apparatus, when conponent feed cassettes which
contain the sane kind of electronic conponents are respectively set to the-
feed tables 2, 3/ 2 one table can be switched to the other table on the
occurrence of a shortage of conmponents at the one table. In the neantine,
conponents are replenished to the one tq?le whi ch has been occurred the
conponent shortage. For 5 I nstance,” when conponents are being fed to
the nounting head 5 fromthe first feed table 2 as indicated in the

diawing, and if the first feed table 2 happens.to hott.of th
conpongntsPthetP£ﬁ§t F&Bd Pﬁbl%W%FéhﬁFtﬁgpsg%ﬁhdogﬁg tg%PgeS 8§e fB%ed
|l eftward i ' th onRo 1 ' o] h C eed
table 3 to%@éﬁ‘ﬁo%in S ngghéaquee ggnﬁgﬁ‘g%?%ng:%g grfeplmél%i gﬁ% te%g:tl%'e

first feed ﬂ@bkﬁeZ-méghﬁdﬁg  Casmpbichtld1Cheedl feB1¥RLREN Qo t XPRS She
|

conponents to be used, erent "‘types of conponents are stored in feed
cassettes kayile twhidle hgedpbtahl 8ecdrrédd Thel Tomponditat shbet&§ePONESES are

fed to the mounting head 5 through switching of the tables 2, 3. As
enh&nced priodutcinos,t ywhenderomstatenmicay mirehdegimxpdedi ngo a thect moyntsinge
the el ectronic conponent nmounting apparatus alike is required to be
i nproved ifead 5 from the first feed table 2 as indicated in the
drawing, and_if the.first feed table 2 happens £5 be short
of the components, the first feed table 2 and the secdnd
feed table 3 are moved leftward in Fig. 2, then components
10 are fed from the second feed table 3 to the mounting head 5
while components are replenished to the first feéd table 2.

In the case where there are a variety of types of
components to be used, different types of components are
stored in feed cassettes 1 set to the feed tables 2, 3, so

15 that the components are fed to the mounting head 5 through
switching of the tables 2, 3. ' '

As enhanced productivity is demanded now without
expanding a factory scale, the electronic component
mounfing apparatus alike is réquired to be improved in

20 productivity per area and operation rate.

According to the above prior art, however, not
only a component feed space F, but standby spaces'G, H at
both sides of the feed space F should be secured because of
the linear side-by-side arrangement of the feed tables 2, 3

25 in the same direcfion as a béard transfer direction x.
This is an obstacle to shortening of a production line,
i.e., enhancement in productivity per area.

Additionally, in the case where one feed table

-



20 productivity per area and operatioh rate. According to the above
prior art, however, not only a conponent feed space F, but standby spaces
G H at both sides of the feed space F should be secured because of the

| i near  si de-by-side arrangenent of the feed tables 2, 3 25 in the sane
direction as a board transfer direction This is an obstacle to
shortening of a production line, i.e., enhancenent in productivity per

area. Additionally, in the case where one feed table 3 becones short of
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DI SCLOSURE OF I NVENTION I n order to acconplish this and other objects, 10

“the present doigRiten®N fleed @THildime.as fol | ows. According to a first
aspect of the present invention, there is provided a conponent feed
appaat us whi ch conpriT$es: present invention has for 1its object to
provide an apparatus and a method for feeding components in
.a compact constitution with high productivity. ‘
DISCLOSURE OF INVENTION
In order to accomplish this and other objects,
10 the present invention is constituted as follows.
According to a first aspect of the present
invention, there is provided a component feed apparatus
which comprises: ,
a first feéd table loading a plurality of
15 component feed cassettes thereon énd for moving so that the
table can be positioned in a right-left direction-which'is
an arrangement direction of the cassettes;
a second feed table located at a back of. ﬁhe
first feed table and loading and arranging a plurality of
20 component feed cassettes thereon in the right-left
direction; and |
- a component transfer unit set at a lateral side
of the first feed table and for moving so that the unit can
be positiohed in the 'right—left direction, thereby
25 receiving the component from the component feed caésette on
the second feed table and sénding the component forward,
wherein when a leading end part of each component

feed cassette on the first feed table or a leading end part



a first feed table loading a plurality of 15 conponent feed cassettes
t hereon and for nopving so that the table can be positioned in a right-left
direction which is an arrangenent direction of the cassettes; a second feed
table | ocated at a back of the first feed table and | oading and arranging a
plurality of 20 conponent feed cagsettes thereon in -the
~right-left direction; and a conponent transfer unit set at a |ateral side
of the first feed table and for noving so that the unit can be positioned

in the righteief ' i ‘ fving., t ent
fromthe corrponentéofngge%ﬁ%gis%%sgépﬁﬁp&s/e%%r%o?}e%%&fgil éepaarl\d&g%ﬁgﬁgégt he
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cassette on tkma??rstﬁfeed table or a Ieading end nggggqnﬂﬁgf t 296 8
conponent twaarisifrey machins posdtedniskwird eOleneppdeacuPoi nt, the
conponent at the position is supplied to a working nmachi ne | ocated forward
of the apparatus. Acdwahbnrding dcseeondeaspdct aspethe pfeselé Spresent

i nvention, ,there is provided the conponent feed apparatus of the first
aspgkt wherdiie e rshereedst anavigiad tthe conpbarantt faest apparatase

gui ded a”d6¥”¥ﬁgt%9rg¥ %spect wherein the first feed table and the
component transfer unit are guided and suppofted. by a
common rail in a manner to move independently of each other
in the right-left direction.

10 According to a third aspect of the present
invention, there is provided the component feed apparatus
of the first or second aspect wherein the second feed table
is_adapted to move so that the second feed table can be
positioned in the right-left direction in. .

15 | According to a fourth aspect of the present
invention, there is provided the component feed apparatus
of the first or second aspect. is constituted so that the
second feed table is fixed.

According to a fifth aspect of the present

20 invention, there is provided the component feed apparatus
of the first, third, or fourth aspect, wherein the first
feed table and the component transfer unit are coupled
integrally in one body.

According to a sixth aspect of the present

25 invention, there is provided the component feed apparaﬁus
of the first, second, third, fourth, or fifth aspect,
wherein the transfer unit is so constituted as to receive a

plurality of components from the component feed cassettes



common rail in a manner to nove independently of each other in the
right-left direction. 10 : According to a third aspect
of ‘the present invention, there is provided the conponent feed apparatus
of the first or second aspect wherein the second feed table is adapted to

nmove so that the second feed table can bg positioned in the right-left
direction in. 15 . According to a fourth aspect of the
present invention, there is provided the conponent feed apparatus of the

first or sego S i t tated t t e table is
fixed. Acc%?ldinﬂ%ét %%gkfnld?t Qgéplgcapl%f t % grgegeﬁéog&qg&gﬁ\%nt DS here

i=s. provi deduppd yaorparetind aRs: s, the first, third, or fourth

aspect, wherein the first feed table and the conponent transfer unit are
coupl ed integral ly i Momeardiody. tAccar deugrith aasipeldt aspecthof ghssdyesent
25 invention, .there is provided the conponent feed apparatus of the
first, secényenthiond, ifnouhteh compdnietth fesge apparatnes mddrdiranYEranipit is
so gonstituted as to receive a plurality of conponents fromthe conponent
feeg cassePPgs of thenfikstsddeeinghe stixtdbl @spadt &eepheire inomumpententbef or e

feed cassettes storing components of the same kind as those
of the component feed cassettes on the first feed table are
loaded on' the second feed table in order to cope with
component shortage consequent to component consumption, and
10 the apparatus further comprises a control part for
controlling so that in case of component shortage at the
component feed cassette on the first feed table, the
component from the corresponding component feed cassette on
the second feed table is supplied to the working machine’
15 via the component transfer unit.

According to an eighth aspect of the present
invention, there is provided the component feed apparatus
of the seventh aspect wherein the control part controls the
component transfer unit and the second feed table to ﬁove

20 relatively to each other when the component feed cassette
on the first feed tablé is present at‘the component feed
point, so that thé'component transfer unit is always at a
position where the component transfer unit can receive the
component from the component feed cassette on the second

25 feed table storing components of the same kind as the
component feed cassette on the first feed table.

According to a ninth aspect of the present

invention, there is provided the component feed apparatus



_Supplying to the working machine. According to a seventh aspect of the

present in
one of the
storing co
cassettes

vention, in the conponent feed apparatus according to any 5

first through sixth aspects, wherein conponent feed cassettes

nponents of the sanme kind as those of the conponent feed
on the first feed table are | gaded on the second feed table

in

order to cope with conponent shortage consequent to conponent consunption,

and 10
controllin
cassette o
conponent
machi ne 15
aspect of
appar at us
conponent

the .apparatus further conprises a control part for
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further comprises a control part which positions the
component transfer unit always at a position where the

component transfer unit can receive the component from the

component feed <cassette on the second feed table

corresponding to the component feed cassette on the first

feed table when the component feed cassette on the first

feed table is located at the component feed point, and

controls so that in case of the component shortage at the
component feed cassette on the first feed table, the
component from the corresponding component feed cassette on
the second feed table is supplied to the working machine
via the component transfer unit.

According to a 10th aspect of the present
invention, there is provided the component feed apparatus
of the sixth aspect, wherein component feéd céssettes
storing components of the same kind as those of the
component feed caésettes on the first feed table are loaded
on the second feed table in order to cope with component
shortage consequent to the component consumption, and the
apparatus further compriées a control part which controls

so that in case of the component shortage at the component



Lnvention, there is provided the conponent feed apparatus 6 according to
the fourth aspect, wherein conponent feed cassettes storing conponents of
the sane kind as those of the conponent feed cassettes on the first feed
tabl e are | oaded on the second feed table symetrically in the right- 5

|l eft direction to the conponent feed cassettes on the first feed table in
order to cope wi'th conponent shortage consequent to conponent
consunption,” and the apparatus further conprises a control part which
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controls so that in case of the conponent s tage at 't
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conEQnent_feed cassette on the second feed table is supplied'to the working
nachi ne vi anphbeconpomponentanséed uoassefbe of the compditerd difeedqto a
10th aspect of the present invention, there is provided the conponent
feed appar §@g§§ettes on the first feed table is fed to the working
maéhine while preceding to the run-out componeﬁt feediné
until the components present in the component feed
cassettes on the first feed table are completely supplied
10 to the working machiné, and thefeafter, the component kept
at'the component transfer unit is supplied to the working
machine. |
According to an 1llth aspect of the present
invention, there is provided a method for feeding the’
15 components to the working machine with the use of the
component feed apparatus according to the first or second
aspect, wherein component feed cassettes storing components
of the same kind as those of.the component feed cassettes
on the first table are loaded on the second feed table in
20 order to cope with component shortage consequent to the
component consumption, so that in case of the component
shortage at the component feed cassette on the first feed
fable, the component from the corresponding component feed
cassette on the second feed table is supplied to the
25 working machine via the component transfer unit.
| According to a 12th aspect of the present

invention, there is provided the component feed method

according to the 11th aspect, wherein the component



of the sixth aspect, wherein conponent feed cassettes storing conponents of
the same kind as those of the conponent feed cassettes on the first feed
table are | oaded 25 on the second feed table in order to cope with
conponent shortage consequent to the conponent consunpti.on, and the
apparatus further conprises a control part which controls so that in case
of the conponent shortage at the conponent 7 feed cassette on the first
feed table, the conponent fromthe correspondi ng conponent feed cassette on
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cassettes on t I st |'e are conpletely supplied
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transfer unit is supplied to the working nachine. According to an 1lth

aspebt of theiprdserdlwayeenit oa, pobdtdons wirtems delte acompbnentort raeedierg t he
15 conponents to the working machine with the use of the
unit can receive the component from the component feed
cassette on the second feed table storing components of the
same kind as those of the component feed cassette on the
first feed table.

10 According to a 13th aspect of thé preséent
invention, there is provided a method for feeding the
components to the working machine with the use of the
component feed apparatué in the fourth aspect in which the
first feed table and the component transfer unit are’

15 coupled integrally in one body, " wherein component feed
cassettes storing components of the same kind as those of
the component feed cassettes on the first feed téble are
loaded on the second feed table symmetrically in the right-
left direction to the component feed cassettes on the first

20 feed table in order to ¢ope with component shortage
consequent to the component consumption; and the component
transfer unit is positioned to be always at a position
where the component transfer unit cah receive the component
from the component feed cassette on the second feed table

25 corresponding to the component feed cassette on the first
feed table when the component feed cassette on the first

feed table is located at the component feed point, so that

in case of the component shortage at the component feed



conponent feed apparatus according to the first or second aspect, wherein
conponent feed cassettes storing conponents of the sane kind as those of

t he conponent: feed cassettes on the first table are | oaded on the second
feed table in 20 order to cope with conponent shortage consequent to

t he conponent consunption, so that in cage of the conponent .shortage at the
conponent feed cassette on the first feed table, the conponent fromthe
correspondi ng conponent feed cassette on the second feed table is supplied
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5 uni & dassHasamiat, a position where the conponent transfer unit can
recei ve the conponent fromthe conponent feed cassette on the second feed
t ablse storing conponawdcomfinide tsaneaki hdths alspeetof athe Wwnpapeesereed
cassette on the first feed table.

invention, there is provided a method for feeding the

components to the working machine with the uée of the
component .feed apparatus of the sixth aspect, wherein
component feed cassettes storing components of the same
10 kind as those of the component feed cassettes on the first
feed table are loaded on the second feed table in order to
cope with component shortage consequent to the component
consumption, whereby in case of the component shortage at_
the component feed cassette on the first feed table, the
15 component from the corresponding component feed cassette on
the secoﬁd feed table is delivered to the component
transfer unit and kept at the component transfer unit, and
then, component of another component feed cassette of the
component feed cassettes on the first feed table is fed to
20 the working ﬁachine while preceding to the run-out
component feeding until the components present in the
component feed cassettes on the first feed tab}e are
completely supplied to the working machine, and thereafter,
the -component kept at the component trahsfer unit is
25 supﬁlied to the working machine.
According to the component feed apparatus and
component feed method in the above arfangément,'the first

and second feed tables can be aligned in two rows at the



10 ' According to a 13th aspect of the present

I nvention, there 1is provided a nethod for feeding the conponents to

t he worki ng machine with the use of the conponent feed apparatus in the
fourth aspect in which the first feed table and the conponent transfer unit
are 15 coupled integrally in one bagy, wherein conponent feed
cassettes storing conponents of the sane kind as those of the conponent
feed cassettes on the first feed table are | oaded on the second feed table -
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transfer unit is positioned to be always at a posifion where the conponent
transfer uBhtiscamgROeing pReduetneiey peéPMalrka,Combleniatl egdecazaRite on
the second feed table 25 corresponding to the conponent feed cassette
on the firsiméeethadhirey whmoothe suppylgnenf temponansst tt obhéherdrkisig f eed
table is located at the conponent feed point, so that in case of the
conponent Bachinge fromhetbenpeeeondf ckeed trkkasatitee dhe heodmpostenteed
tabl e, the conpgnent fromthe correspondi ng conponent feed cassette on the
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hold replenishment componénts for the component‘shortage,
move amounts of the first feed table, component transfer
unit, etc. . in this case cah be reduced as compared with the
10 move amounts of the component feed tables at in the prior
.art, so that feed efficiency in case of the component
shortage can be improved. -
In the component feed apparatus and method in the
above aspects of the present invention, the component"
15 transfer unit is controlled in position to be always at a
position whereithe component transfer unit can receivg the
component from the component feed cassette on the seéond
feed table corresponding to the component feed cassette on
the first feed table when the component feed cassette on
20 the first feed tablé is located at the feed point, whereby
the component can be quickly supplied from the component
feed cassette on the second feed table in case of the
component shortage.
Further, in the component feed apparatus and
25 method in the abo#e aspects of the present invention, the
components are supplied to the working machine with the use
of the component feed aéparatus having the second feed

table fixed and moreover the first feed table and component



transfer unit. 5 _ According to a 14th aspect of the
present .invention, there is provided a nethod for feeding the conponents to
t he worki ng machine with the use of the conponent feed apparatus of the

si xth aspect, wherein conponent feed cassettes storing conponents of the
sane 10 - kind as those of the conpo t feed cassettes on the first
feed table are | oaded on the second fee able in order to cope with
conmponent shortage consequent to the conponent consunption, whereby in case
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table is fed to the working machiné while preceding to the
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feed cassettes on the first feed table are conpletely supplied to the

wor ki ng makhinde asartthddereff tike, componenpofieatl kegiseidttetsherc driiponéitst
transfer unit is 25 supplied to the working nmachi ne. According to the
conponent feed apphlat yrandaasigsbnent thed FrRIIRA ifieadhe tabdee to be

arrangement, the first and second feed tabl es,can be ?ligned in twy, rows at
t he _symmetric in the right-left direction to the corresponding

component feed cassettes on the first feed table, and the
component transfer unit is positioned to be always at a

10 position where the component transfer unit can receive the
component from the component feed cassette on the second
feed table corresponding to the component feed cassette on
the first feed table when the component feed cassette on
the first feed table is located at the feed point, so that"

15 in case of the component shortage at the component -feed
cassette on the first feed table, fhe component is supplied
from the corresponding component feed cassette on the
second feed table to the working machine via the component
transfer unit.

20 In the above constitution, since the second feed
table can be fixed and the component transfer unit can be
attached to ﬁhe first feed tablé,'not only the structure
can be simplified, but the component supply from the
component feed cassette on the second feed table can be

25 performed quickly in case .of the component shortage by
simply controlling the movement of the first feed tabie in
the right-left direction.

Further, according to the component feed



10 rear of the working machine, thereby reducing a breadth of the conponent
feed apparatus in the right-left direction, thus inproving productivity per
area, while at the sane tinme enabling smooth supply of conponents to the
wor ki ng 5 machine from the second feed table via the conponent
transfer unit. If the second feed tablﬁérs enpl oyed to hold repl eni shnent
conponents for the conponent shortage, nove anounts of the first feed
tabl e, conponent transfer unit, etc. in this case can be reduced as
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transfer unit can receive the conponent fromthe conponent fe cassette on

the second #hedetiabkBeCebmpopend Retahe fiete updnpdnre orfstdd rrRsbeld aspred he
first feed table when the conponent feed cassette on 20 the first feed

tabl & i s | ovatedvat thd f heddpoiant plulreddlty t lof compoaentean fimuitdd y
-supplied fromthe conmponent feed cassette-on the second feed table in case
of the conp6RBERENShSr tfapsl cassettes on the second feed table before
supplying to the working machine. 1In order"to~cope with
the component shortage resulting from the compoﬁent
consumption, preferably, the ' component feed cassettes
10 storing the components of the same kind as those of the
component feed cassettes on the first feed table are loaded
on the second feed table, so that when the component feed
cassette on the first feed table runs out of components,
the component from the corresponding component feed"
15 cassette on  the éecond feed table is delivered to the
component transfer unit and kept at the éomponent transfer
unit, and then, component of another component feed
caséette of the component feed cassettes on the first feed
table is fed to the working machine while preceding to the
20 run-out component feeding until the componenfs present in
the component feed cassettes on the first feed table are
" completely supplied to the working machine,'and thereafter,
the componént kept at the component transfer unit is
supplied to the working machine.
25 According to the above arrangement, after the
components from the component feed cassettes on the first

feed table except for the components subject to the

component shortage are smoothly supplied with priority,



Further, in the conponent feed apparatus and 25 met hod in the above
aspects of the present invention, the conponents are supplied to the
wor ki ng machine with the use of the conponent feed apparatus having the
second feed table fixed and noreover the first feed table and conponent
transfer unit coupled in one body. It ispreferably to be so constructed
that in order to cope wth conponent shortage consequent to the conponent .
gonsunption, the conponent feed cassettes storing the conponents of the

’ 5 ' th f.Lh he first feed
Canre are PoRRBeRRs: n8tE conbeRalivBLT conoSEh T TARA e 2 1 1 o
tabl e : _ "Bt _ ;
Labl o, and oL PR LS R L BnaP e ar, i bcr P eathraeRt Shmdretied °T5

position wher ecdge GATRONERE h_htUNshofBdgé €GR VEréREo&SIPONRPL from
t he conponent feed cassette on the second feed table corresponding to the
conponent thedebgssitprovingt kempohehtf dedd alfifd cdeeryt.he conponent feed
cassette on the first feed table is |ocated at the feed point, so that 15
i n base of BRABFc ODRPERIRT IONo OFaPRAMINGSe conponent feed cassette on the
first feed table, the conponent is supplied fromthe correspondi ng

conponent feed cassefrhgsan hLHA SEEREE [EBfeted! Cadd thsatu¥dd NG TaGH e Via
t he conponent : ;
present invention will become clear from the following
description taken in conjunction with the preferred

embodiments thereof with reference to the accompanying

10 drawings, in which:
Fig. 1 is a schematic plan view showing a

component feed apparatus according to a first embodiment of .
the'present invention;
Fig. 2 1is a schematic plan view showing a .
15 component feed apparatus according to a second embodiment
of the present invention; |
Fig. 3 is a flow chart showing .an embodiment of a
component feed method according to the present invention;
Fig. 4 1is a plan view showing the whole
20 constitution of a conventional component feed apparatus;
and
Fig. 5 is a side view indicating a concrete
example of a component transfer unit in the embodiments of
fhe present invention.

25 . 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



transfer unit. 20 : ' In the above constitution, since the
Second feed table can be fixed and the conponent transfer unit can be
attached to the first feed table, not only the structure can be
sinplified, but the conponent supply from the conponent feed cassette

on the second feed table can be 25 pgrformed quickly in case of the
conponent shortage by sinply controlling the noverrent of the first feed
table in the right-left direction. Further, accordi ng to t he

conponent feed 12 apparatus and nethod of the aspects of the present

i nventi on, e kikponseferenae supplerad st o threougbokitng thechageowpahytiihg use
of. the conponent feed apparatus wherein the conponent transfer unit is
constitut eddzayingso 5 receive and hold a plurality of

conponents from thepcoopoRentsf ese G@'%Setﬁr%%e‘?ﬁtﬁﬁv%ﬁ%@.@%fﬁﬁdltaﬁbe
before supplying to the working machi ne. In order to cope with the .

conponent sd¥dddiSed egetéinge{owwitle £OIPLELOE @@nsuepar@wlngsteferably,
the conponent feed cassettes 10 storing the conponents of the sane
ki ndd as those of the Ebgporientisf ead sekemates qnldrhe viiewst shewdnigabkbear e

| oaded on the second feed table, so that when the conponent feed
constitution of a component feed apparatus according to a

first embodiment of the present invention. In_Fig. 1, 9
and 10 denote a first and a second component feed tables at
which many compbnent feed cassettes 1 are arranged in
10 parallel, where a plurality of kinds of cassettes storing
the same kind of electronic'components are set at each of
the feed tables.
The first, second feed tables 9, 10 ére guided
and supported respectively by a first and a second rails 11,
15 12 disposed in parallel to each other on a base 20. Each
table can be reciprocated by a driving device provided
thereat on the rail 11 or 12 in a direction of a parallel
arrangement of the component feed cassetteé 1, namely, in a
right-left direction in Fig. 1. The second feed table 10
20 is located at the back of the first feed table 9 and so
close to each other that both tables 9, 10 are spaced to be
freely movable without contact with each other.
A reference numeral 8 is a component transfer
unit guided and supported in a manner to be movable back
25 and forth on the first rail 11 which is present forward of
the second rail. The coﬁponent tfansfer unit 8 sucks a
required optional component from the component feed

cassette 1 on the second feed table 10 and feeds to a



cassette on the first feed table runs out of conponents, the conponent
from the corresponding conponent feed 15 cassette on the second
feed table is delivered to the conponent transfer unit and kept at the
conponent transfer unit, and then, conponent of another conponent
feed cassette of the conponent feed casggttes on the first feed table is
fed to the working machi ne while preceding to the 20 run-out conponent
feeding until the conponents present in the conponent feed cassettes on the

Leed , : in the _ _
her caf tor " L REIc AERRy © (8.5 DRohERabAL WAREIGD i dtusTTEs |

suppl i ed t9oERLMOT#h NG ARG BE. @R first rail 1¥cCormidNgcbRpbRgngbove
arrangenent, after the conponents fromthe conponent feed cassgttes on the

first feedtrahk€eexagapt Boist BenseipaBedt sfyulbectinkeahbe, canpeneior
shortage are snoothly supplied with priority, 13 conponents are

successi veBg, smottdbarsupsuicédohr ocheatie 8lmmeaudpped ansthr anigaiim woffi ch
repl eni shment conponents to cope with the conponent shortage is previously
kep?, ther8ngtiaprooerdesohpendar fnddacpideehdpcks8c whiphl BRPPESCRI PTI ON

OF . DRAW NGS These and ot her objects and features _of the
the conveyor 8a and the rotary suction head 8b and can

reciprocate on the first rail 11.

Components can be sucked and supplied one by one

by the component transfer unit 8 from the second feed table

10 10 to the working machine 13 every time the first feed
table 9 runs out of components. However, the component
trahsfer unit 8 is adaptable, as will be described later,
to suck and feed the run-out components altogether to the
component mounting apparatus 13 after the components except

15 for the run-out components at the first feed table 9 are
completely supplied..

Fig. 5 shows a more concrete example of the
component transfer unit 8. A component transfer unit SSltO
be described later has the same mechanism. A difference of

20 the transfer unit 8 of Fig. 5 from Fig. 1 is that one
suction nozzle 215 is provided in place of the suction head
8b having the pair of suction nozzles 8p, 8qg dnd ‘the
suction nozzle 215 reciprocates in a y-direction orthogonal
to an x-direction. Both component transfer units operate

25 almost in the same manner except for one point that the
pair of suction nozzles rotate, whereas one suction nozzle
215 reciprocates. The operation of the component transfer

unit 8 will be detailed with reference to Fig. 5.



present invention will becone clear fromthe follow ng description taken
in conjunction wth the preferred enbodinents thereof with reference to
t he acconpanyi ng 10 drawings, in which: Fig. 1 is a schematic plan

vi ew showi ng a conponent feed apparatus according to a first enbodi nent of
the present invention;, Fig. 2 is a schemggic plan view showi ng a 15
conponent feed apparatus according to a second enbodi nent of the present
iavention; Fig. 3 is a flow chart showi ng an enbodi nent of a conponent feed

nmet hod according to tfg, PL gv%ggthé Hd%lflésig'Bl?nféég¥/€%§r%Pgs-

the whole 20 _constltu§§§§hgk_a conventional” compone a
and Fig. S 407 achigdged oW ERIGR! | 9 -3tC0RE £ Q10XaRPLAIGH 3POTRRNSRL

transfer unit in thé enbodi nents of the present invention.
MODE FOR CAHRMEAMG ST wirEch NVEAT! @NeBefaairanigeaed@sCrdiftd¥igy tde pegsent

I nvention proceeds, it is to be noted that |ike parts are designated 14
by 1ike refcompremunfeead scabsetigbsutl tdre tlteobpasyl20Q The table 207
5 is driven by a moving device 208 of the component transfer
unit 8, thereby letting the transfer unit 8 slide on the
first rail 11. .
The above component transfer unit 8 includes a
"transfer device 211 and a component carry device 221.

10 - The transfer device 211 has a feed lever drive
device 213 and a nozzle unit 214. The feed lever drive
device 213 presses down a feed lever 251 set at a component
feed ﬁart of the component feed cassette 1. An air
cylinder 212 is used as a driving.source for the feed lever;

15 drive device 213 in the embodiment. The feed lever 251 has
a ratchet mechanism. When the feed lever 251 is pressed
down by the feed lever drive device 213, because of a
ratchet mechanism of the feed lever 251, the component feed
cassette 1 sends out a temporary fixing tape wound

20 therearound and feeds components 252 adhering to the tape
one by one to a component selection position 253. The
nozzle unit 214 has a mechanism enabling the suction nozzle
215 to be moved by a cam in a.I direction in ﬁhe drawing
which corresponds to a wvertical z—direction; and a II

25 direction which corresponds to the y-direction orthogonal
to the =x-direction, -that is, the I direction énd the
arrangement direction of the component feed cassettes 1.

The nozzle unit 214 also has a mechanism capable of



draw ngs.

Enbodi nents of the present invention will be described

herei nbel ow with reference to the drawings. 5 Fig. 1

schemati c
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plan view showing the constitution of a conponent feed
according to a first enbodi nent of the present invention.
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%ﬁ%ﬁ#; er start position 223 on the conveyor 8a of the
component transfer unit 8.

The compohent carry device 221 has the conveyor
8a, a feed reel 225 with the conveyor 8a wound thereto, a
wind reel 224 taking up the conveyor 8a, and a motor 226 as

a driving source for moving the conveyor 8a.

The conveyor 8a in the embodiment is an adhesive

nsfer unit 8 sucks a required optional conmponent fromthe
fe

tape. A face of the conveyor 8a where the component 252 is’

loaded is adhesive. The conveyor 8a is stretched in the II
direction between two pulleys 227a and 227b arranged in the
IT direction. Feed holes (not shown) are opened via a
constant distance in an extension direction of the conveyor
8a at a side edge. part in a bfeadthwise direction
orthogonal to the extension direction. When the feed holes
are engaged with projections formed at the pulleys 227a,
227b, the pulley 227b is driven by the motor 226 via a
timing belt, and consequently the conveyor 8a is moved in
the II direction.

The component 'carry device 221 constituted as
above operates in a manner described hereinbelow. The
conveyor 8a sent out from the feed reel 225 moves to the

transfer start position 223 after being engaged with the



cassette 1 on the second feed table 10 and feeds to a 15 wor ki ng machi ne
‘(e.g., conmponent mounting apparatus) 13 located in front of the first rai
11. The conponent transfer unit 8 is constituted of, for instance, a
conveyor 8a, a rotary suction head 8b equipped with a pair of 5

suction nozzles 8p, 8qg, and a guide bl oglg 8c which supports the conveyor 8a
and the rotary suction head 8b and can reciprocate on the first rail 11.
Conponents can be sucked and supplied one by one by the conponent transfer

nit 8 1T OB 8y o90nnd et tabheoAdnr 222104 GILEAOLKT TS S, |

every tinme runs ou onen

somponent baagg! ehelighictd ohd nadaneablie, oo i e B dheSC e ngatﬁrm&rp Suck

and feed the rin-out conponents altogether to the conponent nting

apparat us 233af t @het horRpONegi s iexeriit 1y a preaetkhfihdl- Ailste@@eonent s
at the first feed table 9 are conpletely supplled Fig. 5 shows a nore

concr et e exanptheof Il hadinoepoi@nt dy andieer moniotr 8226 cevepynertine angieer
unit 8s to be described |ater has the sanme nmechanism A difference of 20 -
t heStransf eemponeng @52ZFiis lsadedm Bpgthat is némt cospenentolSZoxeare 215
's provi dedeI nlgallc?ecg ?:flrletrrg?)nsuCt |Agn lheea?s(zjt one component 252 is thus
loaded on the conveyor 8a. The placed component 252 1is
carried to a transfer end position 228 through the movement
of the conveyor 8a by the motor 226. 1In order to make the
10 trahsfer'end position 228 at the component carry device 221
agree with a component feed point P, the whole of the
component transfer unit 8 is guided along the first rail 11 .
and moved in the x-direction by a moving device 208 of the
table 207 while or after the component 252 is sent to the'
15 transfer end position 228. A nozzle 309 of a mounting head
306 holds the component 252 transferred by the component
carry device 221 to the transfer end position 228 in a
state with the transfer end position 228 being agreed with
the component feed point P through the movement of the
20 component fransfer unit.

In the case where a plurality of components 252
are loaded on the conveyor 8a, the conveyor 85-is moved
while being taken up by the wind reel 224, so that the
plurality of components 252 placed on the conveyor 8a are

25 sequentially transferred to the transfer end position 228
at the component carry device 221. The components 252 are

hence sucked and held sequentially by the mounting head 5.

The conveyor 8a may be formed endless to be used



8b having the pair of suction nozzles 8p, 8qg and the suction nozzle 215
reci procates in a y-direction orthogonal to an x-direction. Both conponent
transfer units operate 25 al nost in the sanme manner except for one
point that the pair of suction nozzles rotate, whereas one suction nozzle
215 reci procates. The operation of the cp onent transfer unit 8 will be
detailed with reference to Fig. 5. 16~The conponent transfer unit 8 is
set on a table 207 engaged with the first rail 11 extended in the x-

direction which.is,the arrangenent _direction_qf the cqonponent feed
cassettes fet?r?aitf?edlbyas"él%ughg?af‘a?@dzé?eg 225 and df’\evéh”lﬂ/ bbb
devi ce 2085Q%J£#%§onponent transfer unit 8, thereby letting the transfer
unit 8 slide on € first rail 11. The above conponent transfer unit 8

includes a transfer geu aZtJj.]véé‘iég, aEPIPANERL %g&%g%%g%zz@s H’rfté uni t

The transfer device 211_ as a f | ever drive and "a nozz
214. The fieedideven #hievecsiovdvdr 283 ReSERe eemsﬁeie%@é&\/%oggéiéﬁ? at
n

a conponent feed part of tﬁ% conponent eed cassette 1. air
cyl iSnder 2P23,s thed esnveyst visag mayr ¢ f sequbatiatldyl evetturddd by 4&rive
device 213 in the enbodinent. The feed |ever 251 has :
predetermined length to the feed reel 225 to avoid an
inutile use of the conveyor 8a stretched bétween the
transfer start position 223 and the transfer end position
228 so as to use the conveyor 8a while eliminating waste.

10 Referring back to Fig. 1, a reference numeral 506
is a control part’ which controls the reciprocating
operation of the firét feed table 9, component' feed
operation ‘at a leading end part of each component feed
cassette 1, reciprocating operation of the second feed:

15 table 10, component feed operation at the leading end part
of each compénent feed cassette 1, reciprocating operétion
of the component transfer unit 8, rotary operation of the
rotary suction head 8b, suction operation of each suction
nozzle 8p, 8q, component transfer operation of the conveyor

20 8a, rotary operétion of the mounting head 5, component
suction operation and c§mponent mount operation of the
suction nozzle (nbt shown)lof the mounting head 5, merment
operation of the boafd by the XY table 6, and.transfer
operation for the board.

25 - A right-left length L of each of the base 20, the
first rail 11, and the second rail 12 can be approximately

twice a length M of each of the first feed table 9, the

second feed table 10 (corresponding to a length F in Fig.



a ratchet mechanism \Wen the feed | ever 251 is pressed down by the feed
| ever drive device 213, because of a ratchet nmechanismof the feed |ever
251, the conponent feed cassette 1 sends out a tenporary fixing tape wound
20 t her earound and feeds conponents 252 adhering to the tape one by
one to a conponent selection position 253q The nozzle unit 214 has a
mechani sm enabl i ng the suction nozzle 215 to be noved by a camin a |
direction in the drawi ng which corresponds to a vertical z-direction,

o 2T B, TrSSRBEE AR BRSEPOBsebo 4w glgeu o9, hggona

to the x-direction, t he arrangenent tion

of the COpARK Leedoraseryies ke WernOsiBUNS A4 AsiPoiRRA FEGGN S

capabl e of 17 aut onat |y selecting the suction nozz it to the
conponent Zpade haleldd.imindteducti on nozzl e 215 noves downward in the |

direction at the conponent selecti.on position 253, sucks the conponent 252,
nmoves up, thereby 5 In thel dcogpbhensuakeuhttimponethinelh@3nozehe uxyt 214
noves in the Il direction to place the held conponent 252 to a transfer
stadt posi tiabde228 ba dhsteddesycin 8hrontt vd ddrpofibnst t feadf dahi t98. The
conmponent %%rvri%gde‘ellrilecebggrjfdh%s ;t){]aececgméﬁég[eon. After the board 7 is
positioned at a predetermined,component mount pésition by
the XY table 6, a required component is mounted to the
board 7 by the mounting head 5. The board 7 is transferred
10 leftward as indicated by an arrow x in Fig. 1.
In order to cope with a component shortége
resulting from the component consumption in any one of the
component feed- cassettes 1 on the first feed table 9,
component feed cassettes 1 storing components of the same:
15 kind as those of the component feed cassettes 1 on the
first feed table 9 are set on fhe second feed table 10 of
the component feed apparatus of Fig. 1, so that in the case
of the component shortage, the component can be promptly
supplied to the component mounting apparatus 13 from the
20 corresponding component feed cassefte of the second feed
table 10 via the component transfer unit 8. The component
shortage can be detected, e.qg., from a suction pressufe of
the suction nozzle of the mounting head 5. More
specifically, if the suction pressure does not reach a
25 predetermined pressure wﬁen the suction nozzle sucks the
component located at the component feed point P, the

control part 500 detects that the component is not sucked

by the suction nozzle and judges the component shortage.



- 10 8a, a feed reel 225 with the conveyor 8a wound thereto, a.wind reel
224 taking up the conveyor 8a, and a notor 226 as a driving source for
nmovi ng t he conveyor 8a. The conveyor 8a in the enbodi nent is an adhesive
tape. A face of the conveyor 8a where the conponent 252 is 15 | oaded

I s adhesive. The conveyor 8a is stretched in the Il direction between two
pul | eys 227a and 227b arranged in the l12Yirection.  Feed hol es (not
shown) are opened via a constant distance in an extension direction of the
conveyor 8a at a side edge part in a breadthw se direction 20

orthogonal Qur the ert @ryiangetiandctwhereb¥hanperdtisad afol e aFempapgHEd
wi.th-projections fornmed at the pulleys 227a, 227b, the pulley 227h is
driven by tHeE®®t Sicked \Rw Ehei nfurf iRl t nOZA ecdﬁ%eﬁﬁﬁagp}zéﬂe ddnvéfor 8a
is moved in,the Il di onent .carr

devi ce 221_Q§ﬁﬁﬁ§%ﬁt%ﬁe§§é§%89§gaﬁgégpe§imﬁnF&%%Qgﬁﬁ ééﬁﬁ#?%ﬁ% 1s ho
Fneror oyl CROBATTITAERT UL LpmRE, fefeagel 228 moves 1o (e
Ihe fomarent 222 1< ROAGEI90 Whepconcaoks Soctu bmpsucy buBezeigndls o
distance- or left and is positioned so as to bring the leading end
part of a predetermined component feed céssette 1
designated by Al in Fig. 1 to agree with the component feed
point P, a predetermined component present at the leading
.10 end part of the component feed cassette 1 is sucked by the
mounting head 5 and then mounted to a predetermined
position of the board 7 indicated by orthogonal x, vy .
directions of the board 7. At this time, the second feed
table 10 and the component transfér unit é are controlled’
15 by the control part 500 to move right or left while kept at
a position not to obstruct the feed of the component from
the first feed table 9, so that the control part 500
performs positional control so as to maintain a.positional
~relation wherein the component transfer wunit 8 is
20 positioned at a position where the component transfer unit
8 can immédiately receive the. component from the component
feed cassette 1 dn the second feed table 10 denoted by A2
in Fig. 1 which corresponds to the above component feed
cassette 1 of the second feed table 10. .
25 Even if the predetermined component feed cassette
1 on the first feed table 9 becomes short of the component,

under the control by the control part 500, the component

‘transfer unit 8 can receive the component from the



in the Il direction by the notor 226 every tine one 5 conponent 252 is’
| oaded, so that a next conponent 252 can be | oaded t hereon. At | east one
conponent 252 is thus | oaded on the conveyor 8a. The placed conponent 252
is carried to a transfer end position 228 through the novenent of the
conveyor 8a by the notor 226. In order tggnake t he 10 transfer end
position 228 at the conponent carry devi % 221 agree with a conponent feed
poi nt P, the whole of the conponent transfer unit 8 is guided along the

first rail 11 and noved in the x-direction by a noving device 208 of the
tabl e 207 ARMROT Gt ?@th heaedfpbRent 252 Fgese?ﬁc‘?’&?t f&ets table kst er

end positi . nozzl e ,309, of nount i ng head 6 ,hol ds t he conponent
252 transfce%)croééﬁb%/ ﬁee B oreiid %%?‘f’l’)‘/e d%?/n%%n% 'tg‘prf hetd FT%er 4
position 2284 8palkatesW n I L n%ﬁc- ]_Qg]in agr.eed
with the c?r%ponen? %ee%spoélynt Eggghp%ugég%%ggﬁo&gﬁe%%gof the Ey A
conponent tdoHtSidar gavd - 500.t he ea8e disheh! Whakihy ¥y Eﬁgp%%ﬁisor%w
are | oaded on the conveyor 8a, the conveyor 8a is noved Wwhile being taken
up By the wiomklreceBp 234, 830 dhathé heophutaldudt idn COER@NEBL S s237a 1 Bced on
t he conveyor 8a are 25 sequentially transferred to the transfer end
position 2Z&tat the compeyent 8earmy dmritcef@2dardhencahporemnivey2h? & e
hence sucked and hel d sequentially by the nounting head 5. The conveyor 8a
may be for whd- 1en hes sompanenisde sent forward, the first feed table 9

retreats leftward of Fig. 1 to the component feed point P,

and the component transfer unit 8 moves towards the

10 component feed point P and stops there. The component
reaching a leading end part of the conveyor 8a at the
componeﬂt feed point P is sucked by the suction nozzle (not .
shown) of the mounting head 5 from the component feed point
P and mounted to the board 7. As above, component mounting

15 processing can be speedily performed by the replenished
components even at the occurrence of the component shortége.

An apparatus and a method for feeding components
according to a second embodiment of the present invention
will be discussed with reference to Figs. 2 and 3.

20 According to a component feed apparatus shown in
Fig. 2, a second feed table 1l0a is different from the
second feed table of the first embodiment, which is fixed
to the basé 20. Moreover, a component transfer unit 8s is
loaded on a first feed table 9a and integrally coupled with

25 the first feed table %a. Except these points, the second
embodiment is fundamentally.equal to the first embodiment.
As identified comparatively by a-i in Fig. 2, component

feed cassettes 1 ‘storing components of the same kind as



19 repeatedly without the feed reel 225 and the wi nd reel 224 provided.

Al ternatively, before the conponent 252 is first |oaded on the conveyor 8a
at the transfer start position 5 223, the conveyor 8a nay be
sequentially returned by a predetermned length to the feed reel 225 to
avoid an inutile use of the conveyor 8a s§retched between the transfer
start position 223 and the transfer end position 228 so as to use the
conveyor 8a while elimnating waste. 10 Referring back to

Fig. 1, ar n al Ls.a.contr p lkch ;cont rol s,.t he

reci procat icﬁ’fg“ﬁ%%{égﬁgi [ %%&gf Cfi%ggﬁkégt 1f eoer}ld ‘ﬂg%l §£§§¥\Qg§88ngﬁ%)1%629& o?)]é? ation
at a | eadi éng p oea o féﬁgﬁ a tt 1 | i ng
operation gi‘q')t e Sﬁ:o% © fgggsﬁlgp Pg@ata e é::LO?l%%on%{)lne%t %@g@%%%% i on
at the | eadigihtSishdiaid €6 €REh coPFRependihgedaponehite foed €6A PEOCEEE NY
operation of the conponent transfer unit 8, rotary operation of the rotary
sucti on heath 8bhesufitnsin Gpedatiablenf 9g8adm sticé i @ighezakedt8diBect tomponent
transfer operation of the conveyor 20 8a, rotary operation of the
mourft i ng héders, the ogpopeonentudirags fepe rutiton8 sinds c posdidanedout opee ati on
of the suction nozzle %pot shown) of the nmounting head 5, novenent
operation diGHe #odr @fbythhefkystafieeds talnke t PansferFig. 2 and, for

example, the component_feed cassettes 1 on the first feed
table 9a denoted by b is positioned at the feed point P,
the transfer ﬁnit 8s is positioned so that the component
10 transfer unit 8s can receive the component from the
corresponding component feed cassette 1 on the second feed
table 1Qa'designated by b. The remaining component feed
cassettes 1, 1.denoted by a and c-i on the feed tables 9a,
10a hold the same positional relationship to the component
15 transfer unit 8s as above.

A component remainder sensor 16 is set at each
component feed cassette 1 on the first feed table 9a,
generating a component . shortage signal or shortage
estimation signal Qhen the amount of components remaining

20 - in each cassette is not larger than a predetermined value.
.If the components are used approximately with the same
frequency, the predetermined value for each cassette may be
the same value. However, if the use frequency is greatly

- different among the components, a different wvalue 1is

25 preferably set for:each cassette. Similar to the first
embodiment, in this second embodiment, the component
shortage can be detected through a change of the suction

pressure of the suction nozzle of the apparatus head 5,



operation for the board. 25 - Aright-left length L of each
of the base 20, the first rail 11, and the second rail 12 can be
approximately twice a length Mof each of the first feed table 9, the
second feed table 10 (corresponding to a-length F in Fig. 20 4).
Therefore, the standby spaces G H secu&gd in the prior art of Fig. 4 at
both sides of the conponent feed space F~are elimnated. In the conponent
nount i ng machine 13, the XY 5 ~table 6 is installed in front of the .
ed thereon After the board 7

first feed , paying the board 7 pla

i s positioﬁ% d%ag %?eﬁ%?e?ﬂ?ﬁ%ﬂeeénﬁ%ﬂgh?gﬁﬁuﬁ?niﬁgi%?on by the XY table
6, a required conpon . 4 te bo t he. pougting_head 5.
The board 7 is trans?@&%%%_ggﬂg go#é?%%ﬁ?d gég?%ﬁ$%at%§lg§ gﬁ agFo R in
Fig. 1. In fse@ivé 0coRPenWintl o SANPERENoalpdncage {@é&" Ehigetkamf Ny,
conponent consunption 1 n any one of the conponent eed cassettes 1 0n the
first feed tlabl secBndcgumnepsbieedoaasact £ies tompehient GHRNRU S Phet he
sanme 15 . kind as those of the conponent feed cassettes 1 on the first
feed t abl e Wil e &2t im tdensIdidonteed edd t bel ecaPablet hefcoppeagtingeed

appar at us of Fi%ﬁ 1, so that in the case -
plurality of components, aligning them in order, retaining

them on the conveyor 8a, and then feeding the plural held
components to the component mounting machine 13 altogether
qrderly.
10 The component feed apparatus in the above
constitution operates under the control by the control part
500, which will be described with reference to a flow chart
of Fig. 3.
The first feed table 9a is moved and positioned’
15 so that the predetermined feed cassette 1 agrees with the
feed point P (step #1). The component transfer unit 8s is
consequently automatically positioned at the same time
(step #2). 1In the state, a required component is supplied
from the first feed table 9a to the component mounting
20 machine (an example of the working machine) 13 (step #3).
: During.the feed operation of the component, the component
remainder sensor 16 always monitors the presence/absence of
the component shortage for each cassette in the first feed
table 9a (step #4). In the case where the component
25 shortage is detected in any of the cassettes, the component
transfer unit 8s receives the component of the same kind as
the component on which the occurrence of the component

shortag¢ is detected, while sucking it from the



of the conponent shortage, the conponent can be pronptly supplied to the
conponent nounting apparatus 13 fromthe 20 correspondi ng conponent
feed cassette of the second feed table 10 via the conponent transfer unit
8. The component shortage can be detected, e.g., froma suction pressure of
the suction nozzle of the nounting 2_ead 5. More specifically, if
the suction pressure does not reach a 25 predeterm ned pressure when
the suction nozzle sucks the conmponent |ocated at the conponent feed

point P, he control part . 500 detects that the conponent _is _not sucked by
the sucti or#ofoﬁezﬁ%orb‘ﬂ’d"‘fuﬂﬁﬁegﬁﬁ @d}mgh%ntseﬁm a%%mg ta%}ecxlpq,n and
arrangement %ggy' Vi L L4 o) after sucked by the
suction no£E e ﬁgpﬂég%gﬁﬁ%%%ﬁg?té?é§§E§§€P§%§%§ f%e'recognition time that

the conponent is not jickede thelgby hddgiro t c ent 5
Normal |y, when the first feed tapble 9 nmoves ri ght %?Bﬁ%ft é%%aééé%%EYTioned

so as to brdompdrentsagitagrend warthef cempsrept e mduned ng0 s feefs
cassette 1 designated by Al in Fig. 1 to agree with the conponent feed

poi ® P, a fuoadetrerthienef rstnpireedttalslos e, adnd heohpatemgs 10F the £k part
of the component feed cassette 1 is sucked by the nmounting head 5 and then
nount ed t o kdNst ed8t & nsyn-out component are received and . retained
from the second feed table 10a by the transfef unit 8s.
When the components-to-be-mounted on the first feed fable
9a except for the run-out components are completely
10 supplied to the mounting apparatus 13 and the transfer unit
'8s completely receives from the second feed table 10a the
components of the same kind as fhe run-out components in 
the first feed table (step #6), the first feed table 9a is
moved to a standby position (step #7) and at the'same time
15 the transfer unit 8s is moved and positioned at the feed
point P (step #8).
Next, the transfer unit 8s sequentially supplies
the retained components to the component mounting apparatus
13 altogether (step #9). In the meantime, components
20 corresponding to component shortage are replenished to the
first feed table 9a (step #10), and the program is
completed.
Although the combonents are supplied altogether
at a final stage to the working machine in the method
25 described -hereinabove, the component corresponding to the
shortage may be supplied from the transfer unit 8s to the

mounting machine 13 each time the component feed cassette

becomes short of the component as in the first embodiment. -



position of the board 7 indicated by orthogonal x, y directions of the
board 7. At this tine, the second feed table 10 and the conponent transfer
unit 8 are controlled 15 by the control part 500 to nove right or |eft
whi |-e kept at a position not to obstruct the feed of the conponent fromthe
first feed table 9, so that the control part 500 perforns positional

control so as to maintain a positional relation wherein the conponent
transfer unit 8 is 20 positioned at a position where the conmponent

transfer unit 8 can iygggi yihLecgiye mt nt
feed cassette 1 on the se(:%n fg%dcﬁg%l gﬁ%%e&?gg?gggﬁgﬁég,l n&&l%mvﬁil ch
cor respondgaind bée «HFAE HYMPNSNpplieed Gassehte Workiddemacaond,f eggytabl e

10. 25 Even i f the predeterm ned conponent feed cassette 1
on the firsbreesert dile Leheconts sher trahstfee cdareenedh, oMmdale thaont rol
by the control part 500, the conponent -transfer unit 8 can receive the
conponent f@dm be shorbepedenttiessby assatltizihgpnthke canponefiteddead! e 10
storing the sane kind of the conmponent. In this case, each part operates as
f ol Pows be@RPa&adust Rad sethsid B tthecampagtolstruatumoo. The conponent
sucked by the suction 5 nozzle 8p or 8q of the rotary suction head 8b

is carried onto the apeveyentlaeanddisalotarear dofn tNgo£9EWEYOrpféent
Application No. 8-126666 filed on May 22, 1996, including
specification, claims, drawings, and abstract is

incorporated herein by reference in its entirety.
10 Although the present invention has been fully

described in connection with the preferred embodiments
thereof with reference to the accompanying drawings, it is
to be noted that various changes and modifications are
apparent to those skilled in the art. Such changes and
15 modifications are to be understood as included within the
scope of the present invention as defined by the appended

claims unless they depart therefrom.



Whi |l e the conponent is sent forward, the first feed table 9 retreats
I'eftward of Fig. 1 to the conponent feed point P, and the conponent

transfer unit 8 noves towards the 10 conponent feed point P and stops
t here. The conponent reaching a leading end part of the conveyor 8a at
the conmponent feed point P is sucked by tdye suction nozz shomn) of
the nmounting head 5 fromthe conponent feed point P ted to

board 7. As above, conponent nounting 15 proces ﬂw Iy
per f or ned byrhRfgr epl eni shed conponents even at the occu /’ﬁ
conponent shortage. An apparatus and a nethod for feeding conponénts
according to a second enbodi nent of the present invention will be dlscussed
with reference to Figs. 2 and 3. 20 According to a

conponent feaed appar aRucupoMentn fldeyl apparamromhifcteddnddisdda i s
different fromthe second feed table of the first enbodi nent, which is
fixed to the base 20. avfigmterfeea daipenelft, tYaansfaading ta §slumsalidyledlf on a
first feed table 9a and integrally coupled with 25 the first feed

tabl @ 9a. ERfPppnenfedesshigassetitias sddo rtdleé?ﬁ%m%tmm’slﬁgjrﬁ%r@?ﬂ%lﬂye

e Comirent a5 AR ot B BRI L0
conponent fﬁﬁge%%isettew J'?'cl'?n the f' rSta]Il? € 931% ctlon of the.
cassettes;
a second feed table (10, 10a) located at a back
10 of the first feed table .and loading and arranging a
plurality of component feed cassettes (1) thereon in the
right-left direction; and
a component transfer unit (8, 8s) located at a
lateral side of the first feed table and moving so that the’
- 15 component transfer unit can be positioned in the right-left
difection, thereby .receiving a component (252) from the
component feed cassette on the second feed table and
sénding the received component forward,
said component feed apparatus so constituted that
20 when aAleading end part of each component feed cassette on
the first feed table or a leading end part of the component
transfer unit is positioned at a component feed point (P),
the component at the component feed position is supplied to
a working machine (13) located forward of the apparatus.
25 | 2. A component feed apparatus according to claim 1,
wherein the first feed table (9) and the component transfer
ﬁnit (8) are guided and supported by a common rail (11) in

a manner to move independently of each other in the right-



| oaded on the second feed table 10a in a symmetri cal _relatioenship—to t he

correspondi ng conponent feed cassettes on the first feed ta B the
right-left direction. 5 When the conponent tra mm mmiilgﬂﬂi“gl‘
positioned at the right end of the first feed tabl ¢iSaRioW! A d, for
exanpl e, the conmponent feed cassettes 1 opgthe first feed table 9a denoted
by b is positioned at the feed point P, the transfer unit 8s is positioned
so that the conponent 10 transfer unit 8s can receive the
conponent Q%&@(gﬂgé(%rresponding conponent feed cassette 1 on the second
a désig

feed table 5t gfgﬁ by b. The remai ning conponent feed cassettes 1,

1 .denoted by a and c-in O d I ’ S 4.1 1 pnal
relationshi§°to t he cg%ﬁ%ﬁ@%?n%ﬁe fgggtggﬁgﬁgﬁﬁ%%ige grggﬁgbggg_ % LB
conponent r &FRIAdeSRATPILHSE decsitl Bde®ALRbITONPPOEN s f £85b €SS SES tifode ON
the first feed table 9a, generating a conponent shortage signal or
shortage estsarathat silgnakewvbad tfeedinableofcarnpengpdsitLomedi Ag 26he
in each cassette is not larger than a predeternm ned value. If the
conpénent s @ighisdefpplimaatdtasly with the same frequency, the
predeterm ned val ue for each cassette nmay be the sane val ue. However, if

the use frefuency is dfemporentefest ARRAFaALHS coppording, te @kFia cht

value is 25 preferably set for each cassett Simlar -to the first
embodi ment , %% Zrhi"QeR&3dh 9ﬂﬂn,e?4m¥€§ﬁﬁx) Qﬂ)sh%r%%@%écan be

det ect ed th%QUQh a Ch%?%%ﬁ@oﬁggingééogpparatus according to claim 1,
3, or 4, wherein the first feed table (9a) and the-
10 _ component transfer unit (85) are coupled integrally.
6. A component feed apparatus according to claim 1,
2, 3, 4, or 5, wherein the component transfer unit is S0
constituted as to be able to receive a plurality of
components from the component feed cassettes on the second"
15 feed table, retain the received components, and then supply
the retained components to the working machine.
7. A component feed apparatus according to any one
of claims 1-6, wherein the component feed cassette storing
components of the same kind as those of the component feed
20 cassette on fhe firét feed table is: loaded on the second
feed table in order to cope with component shortage
consequent-toicomponent consumption, |
said component feed apparatus further comprising
a control part (500) which controls so that in case of the
25 coﬁponent shortage at the component feed cassette on the
first feed table, the component from the corresponding
component feed cassette on the second feed table is

supplied to the working machine via the component transfer



pressure of the suction nozzle of the apparatus head 5, I nstead of the
conponent remai nder sensor 16. While the conponent transfer unit 8s is to
recei ve conponents fromthe conponent feed cassette 1 on the second feed—

tabl e 10a at the conponent shortage, the 5 uni t 83“", |
to be capable of receiving a pIuraIbby of conponent ﬁ"m [ ﬂﬂ"”mt in
order, retaining themon the conveyor 8a, "and then feedi ng tthetiplwra d

conponents to the conmponent nounting machine 13 altogether orderly. 10
The conpoq?qft feed apparatus in the above constitution operates under
t he control?by the control part 500, which will be described with reference

to. a flow chart of Fiﬁ.aé gSHSnEiE%%df% 4 &éSﬁ%éé%é?ﬂ%ﬁ%ﬁngﬁggﬁgzrOned

15 so that the pre rmned teed ssette 1 agrees 4

point P (stpfefdin The COSPORSDt phr@nsE&nt tom 4 8hel chpReNt kb Ynsfer
automatically positioned at the sane tine (step #2). In the state, a

requi red campbneshdi sheupRldse@ ffeosdt babler $b ek tadl£: Bty tbeeach
conmponent nounting 20 machi ne (an exanpl e of the working nachine) 13
(step #3). dxhemgwhbe fuded cpepahenh decdhecassgioenon tthe chimpsnefieed
remai nder sensor 16 always nonitors the presence/ absence of
- table is present ‘at the component feed point, so that the
component transfer unit is always at a position~where the
~component transfer unit can receive fhe component from the
component feed cassette on the second feed table storing
10 components of the same kind as those of the component feed
cassette on the first feed table.
9. A component feed apparatus éccording_to claim 4,
wherein the component feed cassette storing components of
the same kind as those of the component feed cassette on
15 the first feed table is loaded on the second feed table
symmetrically in the right-ieft direction to the component
feed cassettes on the first feed table in order to cope
with component shortage consequent to component consumption,'
said component feed apparatus further comprising
20 a control part (500) which positions the component transfer
unit always at a position where the component transfer unit
can receive the component from the component feed cassette
on the second feed table corresponding to the component
feed cassette on the first feed table when the component
25 feed cassette on thelfirst feed table is located at the
component feed point, and controls so that in case of the

component shortage at the component feed cassette on the

first feed table, the component from the corresponding



-

t he conponent shortage for each cassette in the first—feed table 9a (step

#4) . In the case where the conponent 25 . - skF i din
any of the cassettes, the conponent transfer unit BEWMEmel“\gﬂm\Mponent
of the sane kind as the conponent on which the occur' af  whesconhponent
shortage is det ect ed, while  sucksgg it from the . 25
correspondi ng cassette on the second feed table 10a, and retains the

recei ved conponent (step #5). In the sanme manner as above,

repeat edl y corpiiant s fabdd ddie somanents | NE-@RpPaL 2hyis 1§3.ﬁg

fromon the first feed table 9a, and conponents of the sane kind as

r-un- out coruprditedrtss reeei wedkangd mathined vikOMHd ecdgssridhi eedahgbbe 10a
by the transfer unit 8s. \Wen the conponents-to-be-nounted on the first
feed tabl euddtaxcept for the run-out conponents are conpletely 10

supplied to the nounting apparatus 13 and the transfer unit 8s conpletely
recei ves frAém the sedombrrenentabfeedOapphtatuspeceorsiog tte ckabnképd as
the _run-out conponents in the first feed table (step #6), the first feed
tabPe 9a | ¥NeHFEA the SPRREBPNKofaahcIssete7ptaningt aompanants i ef 15

the transf%%éﬂggmgskigdmggﬁkﬁgggpg%l%Hgﬁgkﬁgoﬁgﬁif%ggdpgggséiégtgg #8).

the first feed table is ioaded on the second feed table in
order to cope with component shortage consequent to
.component consumption,

10 said component feed apparatus further comprising
a control part (500) which controls so that in case of-the
component shortage at the component feed cassette on the
first feed table, the component f;om the corresponding
component . feed cassette on the second feed table is;

- 15 delivered to the component transfer unit and kept at the
component transfer unit, and 'thén, component of another
component feed cassette of the component feed cassettes on
the first feed table is féd to the working machine while
precediﬁg to run-out component feeding until the components

20 present in the component feed cassettés on the first: feed
table are completely supplied to the working machine, and
thereafter, the component kept at the component transfer
unit_is supplied to the working machine.

11. A method for feeding components to the working

25 machine with use of the comﬁonent feed apparatus according
to claim 1 or 2, whereby the component feed cassette
storing components of the same kind as those of the

component feed cassette on the first feed table is loaded



Next, the transfer unit 8s sequentially supplies pbg_Lglnggg_ggnpgnents to
t he conponent nmounti ng apparatus 13 altogether (step #9) In the

meantinme, conponents 20 corresponding to: c § are

repl enished to the first feed table 9a (step #10 ﬂ“ﬂ“ﬁ“ Bﬂlﬁﬂmnris

conpl eted. Al though the conponents are sgpplied al* ogether*at® a*final stage
to the working machine in the nethod 25 descri bed herei nabove, the
conponent corresponding to the shortage nmay be supplied fromthe transfer
unit 8s to drhetRBUR dreeddde a t h nent, .f e .
beconmes short of thgdglrrponen? géé?_ﬁ tq%e (%‘]far)eg% gﬁb%?g)%e%?l tH Sglgﬁ c‘%g&m ng

te the pressrdriayenidnseqEeiporeNismsaiene €dhsahspiby, supplied to the
wor ki ng machi ne, and noreover the length in the transfer direction of the

board can be shortenesh theteby ceaki pfngheheoapammnisieathde at the

apparatus and nethod in a conpact structure. The entire | scl osure of
Japanese qQHRQﬂen§nﬂﬁQ§ﬂl(ﬂaﬂﬁﬁtﬁ§-12®666hhlIédrsn Miged2, téﬁmé i téudi ng
specd ficati on, cl ai s, ngs, and abstract i's |ncorporated

hereln by r'fém%&rbt.#m stl’tfht‘FQrel‘E%/SquEdlng component feeqltpasghttehen
present "?ﬁ £88 8 fee%?%able Xs supplied to the worklng machlne

via the component transfer unit.
12. A component feed method according to claim 11,
wherein the component transfer unit and the second feed
10 table are controlled to move relatively to each other when.
the component feed: cassétte on the first feed table is
present at the component feed point, so that the component
transfer unit is always at a position where the component
transfer unit can receive the component from the component:
15 feed cassette on the second feed table storing components
of the same kind as those of the component feed‘cassefte on
the first feed table.
13. A method for feeding components to the working
machine with use of the component feed apparatus according
20 to claim 4 in which the first feed table and the componeﬁt
transfer unit are coupled integrally, |
wherein the component feed cassette storing
components of the same kind as those of the component feed
Cassette on the first feed table is loaded on the second
25 feed table symmetrically in the right-left direétion to the
component feed cassette on the first feed table in order to
cope with component shortage consequent .to component

consumption,



described in connection with the preferred enbodi ments thereof wth
reference to the acconpanying drawings, it is to be noted that—wari-ous
changes and nodifications are apparent to those sklumlﬂ ' rt.
Such changes and 15 -nodi fications are to be und MMW ”bd
wi thin the scope of the present inventioE%as defined By thel a cl ai s
unl ess they depart therefrom 27 CLAI 1. A conponent feed -
apparatus which conprises: a first feed table (9, 9a) loading a plurality
of 5 conponent feed cassettes (1) ther i Ng: SO ‘ first
feed table can be posteFErEd t ea??m%%?é?gfﬁgg?ggg Pgﬁi€hf§hp§§§%ﬁbﬂgd -
arrangenment, di yect ] e.ca : : congdhieed et 18rahdak

td! b8 %_I@Payé E\gf ft ﬁéﬁ&;:l_ecén ‘"’h]}séafé)eed ghEeedniri I ra r

| ocated at a back i rst table and oading and
arrangi ng gnPf Ul t ¥eBbi eNMPERENcnRMASSELbRS (He iddipesient) Fbed

right-left direction; and a conmponent transfer unit (8, 8s) located at a
| ateral sideagdetbe fdn Sthbeeskedomd e faedl moabhg scotiedpdmdinid to the
conponent transfer unit can be positioned in the right-left direction,
t her®by r eceonmpoment c fepdnerasget3® énomhehefirst feed table when the

component feed cassette on the first feed table is loqéted
at the component feed point, ‘
so that in case of the component shortage at the
domponent feed cassette on the first feed table, the
10 component from the corresponding component feed cassette on
the second feed table is supplied to the working machine
via the component transfer unit.
14. A method for feeding components to the working_
machine with use of the componéent feed apparatus according’
15 to claim 6, |
wherein the component feed cassette storing.
components of the same kind as those of the component_feed
cassette on the first feed table is loaded on the second
feed table in order to cope with component shortage
20 consequent to component consumption,
wheiein in case of the component shortage at the
component feed cassette on .the first feed table, the
component from the corresponding component feed cassette on
the second feed table is delivered to the component
25 transfer unit and kept at the component transfer unit, and
then, component of another component feed cassette of the
component feed cassettes on the first feed table is fed to

the working machine while preceding to run-out component



conponent feed cassette on the second feed table and sending the received
conponent forward, said conponent feed apparatus so constituted that 20
when a | eading end part of each component feed cas ﬂ"ﬂﬁ”ﬂ t feed
table or a | eading end part of the conponent trans F,' ﬂ uliloned at
a conponent feed point (P), the conponenéﬁﬁt t he corfpofient fke p@SItIOﬂ IS
supplied to a working nmachine (13) | ocat forward of the apparatus. '

A component feed apparatus according to claim1, wherein the

fITSt feed table (9) and the conponent transfer unit (8) are guided a
suppor t ed byegdis, i 1the 1 OT‘W%e%%nBFe‘f%nFD%B Fﬁfﬁeﬁé’ﬁ‘ﬁ’@%ﬁ"} d"feeégch

appar at Est?l%éor%@%gest S5 s Fi8PY5 TeaRl e nare SOMRTRERRY, B LAY i s
adapt ed 10 §BVER0 JdWiki A naSEe, (880 LABLEaERBDCLRASEREL LN it S

right-left direction nponent appar at us. ccor

claim1l or at mﬁr%&né&eeﬁsceagnéeeé h@il%}te (s OglppFidd X8 the workmd\

conponent feed apparatus according to claim1, 3, or 4, wherein the first
f eed5t abl e fn8ghiaed the 10 conponent transfer unit (8s) are coupled
integrally.




6. A conponent feed apparatus according to claim1l, 2, 3, 4, or 5,
wherein the conponent transfer unit is so constituted as to be able to
receive a plurality of conponents fromthe conponent feed cassettes on the
second 15 feed table, retain the received conponents, and then supply
t he retai ned conponents to the working n&%@ine. 7. A conponent feed
appar atus according to any one of clains 1-6, wherein the conponent feed
cassette storing conponents of the sanme kind as those-of the conponent feed
20 cassette on-the first feed'taR ET. oaded on the second feed table
in order to cope with conmponent shortage conSequent to conponent
consunption, said conﬁgﬁgn 2 pa S \ o] h Sii cont
part (500) which controls EgﬁPﬁgﬁﬂ?n ﬁﬁ%g 5%ﬁ%%2ﬁ%§§ EBE&?E%%oﬁ%n?ﬂgﬁgétage
at the conpaeeit t86Tecassetd Oloddengi bStplaed 1apl 6f thapeaspenefded rom
t he correspondi ng conponent feed cassette on the second feed table is
suppl i ed todassetids n(l yrathepeoxi arndancwipynént at menefeyr so 2Batinitthe 8.

A conponent feed apparatus according to claim7, wherein the control part
cont Bol s t h&digwtporfmed t reaisier cant bead pheitdoord fdad wablrightnimit

relatively to each ) )
direction as an arrangement direction of the component feed

cassettes, a second feed table (10, 10a) located at the
rear of the first feed table and loading and afranging a
plurality of component feed cassettes (1) in.the right-left
10 directiop, and a component transfer unit (8) which is
located at the lateral side of the first feed table and
moves so that the component transfer unit can be positioned
in the right-left direction, thereby reéeiving components
from the component feed cassettes on the second feed table

15 and sending the components forward.



.5 ot her when the conponent feed cassette on-the first feed table is
present at the conponent feed point, so that the conponent transfer unit is
al ways at a position where the conponent transfer unit can receive the
conponent from the conponent feed cassette on the second feed table storing
10 conmponents of the sane kind as those of the conponent feed cassette
on the first feed table. 9. A conponent f.eed apparatus according to
claim4, wherein the conmponent feed casset g storing conponents of the sane
kihd as those of the conponent feed cassette on 15 the first feed
‘table is | oaded on the second feed table symetrically in the right-left
di;rection to the conponent feed cassettes on the first feed table in order
to cope with conponent shortage consequent to conponent consunption, said
conponent feed apparatus further conprising 20 ‘a control part (500)

whi ch positions the conponent transfer unit always at a position where the
conponent transfer unit can receive the conponent fromthe conponent feed
cassette on the second feed table corresponding to the conponent feed
cassette on the first feed table when the conponent 25 feed cassette
on the first feed table is |ocated at the conponent feed point, and
controls so that in case .t he jconponent shortage at the conponent feed
cassette on the first feejfiéﬁJi t he conponent fromthe correspondi ng
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30 conponent feed cassette on the second feed table is supplied to the
wor ki ng machi ne via the conponent transfer unit. 10. A conponent feed
apparatus according to claim®6, 5 wherein the conponent feed cassette
storing conponents of the sanme kind as those of the conponent feed cassette
on the first feed table is | oaded on the second feed table in order to
cope wth conponent shortage consequent to conponent consunption, 10
sai d conponent feed apparatus further co@pf§sing a control part (500) which
controls so that in case of the conponent shortage at the conponent feed
cassette on the first feed table, the conponent fromthe corresponding
cqnponent feed cassette on the second feed table is 15 delivered to

t he conponent transfer unit and kept at the conponent transfer unit, and

t hen, conponent of another conponent feed cassette of the conponent feed
cassettes on the first feed table is fed to the working nmachi ne while
preceding to run-out conponent feeding until the conponents 20 . - present
in-the conponent feed cassettes on the first feed table are conpletely
supplied to the worki ng machine, and thereafter, the conponent kept at the
conponent transfer unit is supplied to the working machine. 11. A
nmet hod for feeding corrponenﬁitoéhe wor ki ng
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25 machi ne with use of the conponent feed apparatus according to claim:
1 or 2, whereby the conponent feed cassette storing conponents of the sane
ki nd as those of the conponent feed cassette on the first feed table is

| oaded on the second feed table in order to cope with conponent shortage
-consequent to conponent consunption, so that in case of the conponent
shortage at the conponent feed cassette on the first feed table, the 5
-conponent fromthe corresponding conponent geed cassette on the second feed
table is supplied to t he wor ki ng nmachi ne V|a t he conponent transfer unit.

12. A conpo ed met hod. according to claim1l, wherein the
.cQnponent transfe i%hnd t he second feed 10 ~table are controlled to
nove relatlvely to h ot her when the. component feed cassette on the first

, So that the component
e conponent transfer unit can
feed cassette on the

feed table is present at the conpg
transfer unit is almays at a posi N
recei ve the ¢

second feed tlabl e storing corpons a : ad as those of the
conponent fedd cassette on the flrst feed tabIe 13 "~ A nethod for
f eedi ng conpgnent gte—the—workngmachi ne wrth—use—of—the—eermonent feed
appar atus acdordirjg POSITION FIRST POSITION COMPONENT
#1| FEEDTABLE |- #2| TRANSFER UNIT
(WORKING MACHINE) (SECOND FEED TABLE)
1

~ #3| FIRST FEED TABLE TO

FEED COMPONENT FRohl
_WORKING MACHINE

#5
vES | RECEIVE COMPONENT
AT COMPONENT
TRANSFER UNIT
FROM SECOND -
FEED TABLE

1

IS FIRST FEED
TABLE RUNNING SHORT
OF COMQPONENT

#4

#6 COMPLETELY
FEED COMPONENT LOADED
NO~~__ ON FIRST FEED TABLE

| MOVE FIRST FEED [POSITION COMPONENT
47| TABLE TO RETREAT| - #g| TRANSFER UNIT
| POSITION | (WORKING MACHINE)
1 ' 1 .
REPLENISH FIRST FEED COMPONENT
#10) FEED TABLEWIH | | FROM COMPONENT
'COMPONENTS TRANSFER UNIT TO
. _WORKING MAGHINE

QEND )




20 toclaim4 in which the first feed table and the conponent transfer
unit are coupled integrally, wherein the conponent feed cassette
storing conponents of the sanme kind-as those of the conponent feed cassette
on the first feed table is | oaded on the second.25 feed table
symmetrically in the right-left direction to the conponent feed cassette on
the first feed table in order to cope with conponent shortage consequent to
conmponent consunpti on, 32 wherein the,c onent transfer unit is '
positioned to be always at a position mhé t he conponent transfer unit can
recei ve the conponent fromthe conponent feed cassette on the second feed
table corresponding to the 5 conponent feed cassette on the first feed
tabl e when the conponent feed cassette on the first feed table is |ocated
at the component feed point, so that in case of the conponent shortage at
t he conponent feed cassgﬁﬁﬁ;p the first feed table, the 10 conponent
fromthe correspondi ng meht feed cassette on the second feed table is
supplied to the working machine via the conponent transfer unit. 14.

A method for feeding conf@nents to the mo@ﬁing
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machi ne with use of the conponent feed apparatus according 15 . to claim
6, wherein the conponent feed cassette storing conponents of the sane kind
as those of the conponent feed cassette on the first fleed table is | oaded
on the second feed table in order to cope with conponent shortage 20
consequent to conponent consunption, wherein in case of the conponent
shortage at the conmponent feed cassette gpghe first feed table, the
conponent fromthe correspondi ng conponent feed cassette on the second feed
taBle is delivered to the component 25 transfer unit and kept at the
conponent transfer unit, and-then, conponent of another conponent feed
cassette of the conponent feed cassettes on the first feed table is fed to
t he worki ng nmachine while preceding to run-out conmponent- = 33 feeding
until the conponents present in the conponent feed cassettes on the first
feed table are conpletely supplied to the working nmachine, and thereafter,

- the conponent kept at the conponent transfer unit is supplied to the

wor ki ng 5 machi ne. _ gg
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DESCRIPTION

COMPONENT FEED APPARATUS AND
COMPONENT FEED METHOD USING THE SAME

TECHNICAL FIELD _

The present invention relates to a compbnent feed
apparatus for feeding components to a working machine such
as a component mounting apparatus which sucks electronic
components thereby mounting to a circuit board, and a
method for feeding components with using the apparatus.
BACKGROUND ART |

A conventional component feed apparatus of a type

1oLos00-1

referred to above is generally constituted as is disclosed’

Unexamined
in Japanese Examined Patent Publication No. 3-221326.

Fig. 4 shows the structure of a conventional
component feed apparatus. In the apparatus, a first feed

table 2 and a second feed table 3 capable of holding a

plurality of component feed cassettes 1 thereon are movably

arranged on a rail 4. Each table is guided and supported

"by a driving means provided thereat to reciprocate in a

direction of an arrangement of the component feed cassettes
1. A reference numeral 5 is a mounting head which sucks
and carries the components.;n the component feed cassettes
1 to mount on a board 7 positioned by an XY table 6.

In the thus-constituted apparatus, when component
feed cassettes which contain the same kind of electronic

components are respectively set to the feed tables 2, 3,



