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: ENTS AT COVPONENT SUPPLY SECTI ON AND TRUCK AND 5 TRANSFER
RACK THERECF TECHNI CAL FI LED The present invention
relates to a nethod and apparatus for collectively changi ng conponents
at a 10- conP@EARSSupply section and a truck thereof, for glms@,zsoo

to a method and apparatus for collectively changing conponents and a
truck thereof to be applied to a conponent supply section of an

obj ecti ve wor ki ng machi ne whi ch uses a conponent supply cassette for
feeding one by one a 15 variety of mnute conponents to be nounted to an
el ectr-onic circuit board to supply themfor use, thereby collectively
changi ng conponents in units of a specified nunber of conmponent supply
cassettes. BACKGROND ART 20 DESCRIWION nount i ng el ectronic
“conponents onto el ectronic circuit boards, it is required to supply a
“nunber of electronic conmponents at hi gh speed. Therefore, as

hod f | yi |
&l ect roni ¢ conponent o MEsEoR, A, apeafSEBECROR, SoutEcRRRLL . BRI ©
known a  conponent coppRlASHR! cAniihl IAILES SBERYER ABTIRARK S

5 TRANSFER RACK THEREOF

EC by D
The present invention relates to a method and
apparatus for collectively changing components at a
10 component supply section and a truck thereof, for example,
to a method and apparatus for collectively changing
components and a truck thereof to be applied to a component
supply section of an objective working machine which uses
a component supply cassette for feeding one by one a
15 variety of minute components to be mounted to an electronic
circuit board to supply them for use, thereby collectively
changing components in units of a specified number of
component supply cassettes.
BACKGROUND ART
20 When wounting electronic components onto
electronic circuit boards, it is required to supply a
number of electronic components at high speed.
Therefore, as a method for supplying electronic
components, or in particular minute electronic components
25 at high speed, there has been conventionally known a

component supply cassette which handles minute components
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2 as so-called taping conponents fornmed by storing conponents

i n: @a nunber of conponent storing sections that are arranged in one
direction of a storage tape and opened at a surface si de and
thereafter aty %ﬁ a covering tape to the 5 storage ta | s off
the covering tape Il e feeding the tapi ng conponents at a specified
pitch to rel ease each conmponent storing section in a conponent supply
posi tion, t hereby all owi ng the conponent released in the conponent
supply position to be taken out by a suction nozzle or the 10 |like for
use. On the other hand, as a substitute for it, there

has been used a conponent supply cassette w@ch stores a variety of
conponents such as m nute el ectronic conponents in a bulk cassette,
stirs up the corrpéﬁeﬁ’ﬁscﬂfﬂ%i F&PBBHe?fEEPmPS‘tScm byyste¥inghicomPOBePLSi g
t he conponents |nto th r bul en tr.ansfers the ones that

haVﬁ beeg oo e%trgﬂ"qeﬁ 8%5@8??’? e&??ﬁéf‘?(ﬁ?qtﬁ‘f’ﬁs tlE%'f’rﬁﬁ?eﬁFrFEEﬂd
pat an eeds ttiﬁ”bflga&’:[f@@ﬁgﬂ 3 gogggpg%g pgx?eo %)%ﬁ:[ tal gu e‘é?' r

\Almleallgnlngthemln Ine 1n the 5 gub

the conponents togi88. and thereafter aEtEcthZgSBOV\éo@efﬁ.Qi@t g4pé ‘@B Chhélses
such conponent supply cassettes B. This nmounter A is to nhount

an el ectroni c Sconpoorage " tdporan peplsnofll tieacdveaing tape whileufieeding

conponent supply cassettes B are arranged 25 Jaterally seriately in
corr espondence | ntBeotaPing (gpmnnnents at a specified pitch to release each

component storing section in a component supply position,
thereby allowing the component released in the component
supply position to be taken out by a suction nozzle or the
10 like for use.
On the other hand, as a substitute for it, there
has been used a component supply cassette which stores a
variety of components such as minute electronic components
in a bulk cassette, stirs up the components in a turbulence
15 chamber by air while supplying the components into the
turbulence chamber, transfers the ones that have been
directed in a specified direction into a component feed
path, and feeds them to a specified component supply
position by air while aligning them in a line in the
20 component feed path to subject the components to use.
Fig. 27 shows a mounter A which uses such
component supply cassettes B. This mounter A is to mount
an electronic component "b" onto a printed board "a". A
number of component supply cassettes B are arranged
25 laterally seriately in correspondence in amount with the

types of the electronic components "b" necessary for the



types of the el ectronic conponents "b" necessary for the WO
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3 = mounter A oh a conponent supply table "c" which serves as a
conponent supply section provided beside the nounter A, and the
conponent supply unit B that is retaining the el ectroni ¢ conponent
"b* of t.he tweIwRswsi red each tine is 5 noved to the conp@orIrIszagmol y
position opposite to the nount er A. The shown

- conmponent supply cassette Bis a type that uses a taping conponent.

"~ I'ncludi ng a conponent supply cassette of a type that feeds conponents
froma bulk 10 cassette while aligning themby air and the like, a
cassette width Cis set to, for exanple, ab%ut 16 mm and about 60
units of such cassettes are seriately arranged on t he conponent supply
table "c" to be u r t dﬁﬁg@ ey a roper
use, the corrponen"?S{sjﬁg%IQ;I:je 6er afitcab e "'ac?'t': s‘élg?%)?o%%}?]é% ttﬁe "’tslr{g'(r?:lha'tg gﬁeg a8
arranged about 60a comptmerts sfpglye seernoneprodi@ed Yodsidre thes mBuhled A,

direction in which they are arranged, i.e., in the x-direction in the
figure to shift tandr&yei mmmmnanppéwppmyiicassm B& oretaininge the
conmponent supply position, The nmounter A sucks each

el ectroni ¢ conponghecEronic Wnﬁ8§ bRe rP%LFﬁ’G F¥ger YemirRd cabokine is

SURELY cassel e paved B3 HESCSichlE SRR R R R DR
mounter A.

The shown component supply cassette B is a type
that uses a taping component. Including a component supply
cassette of a type that feeds components from a bulk

10 cassette while aligning them by air and the 1like, a
cassette width C is set to, for example, about 16 mm, and
about 60 units of such cassettes are seriately arranged on
the component supply table "c" to be used properly at need.

For the above proper use, the component supply

15 table "c" reciprocates the seriately arranged about 60
units of the component supply cassettes B in a direction in
which they are arranged, i.e., in the x-direction in the
figure to shift the required component supply cassette B to
the component supply position.

20 The mounter A sucks each electronic component b
that has been supplied from the component supply cassette
B and placed in the component supply position by a suction
nozzle "e" provided at a component mounting head "d" to
mount the component onto the printed board ma. The

25 printed board "a" is placed on an X-Y table "f" capable of

»

moving in two directions of x and y that are perpendicular



nount the conponent onto the printed board "a". The 25 printed board

"a" is placed on an X-Y table "f" capabl e of noving in two directions
of #®x and y that are perpendi cul ar WO 97/ 12506
PCT/ JP96/ 02800 4 to each other
and subj ect edwh@7agggnent control in the two directions y to
- notiht the el ectroni ¢ conponent "b" transf erred to the Fé&ﬂ#%ﬁ%ﬁh
- position as sucked by the suction nozzle "e" to a specified position
on the printed 5 board "a". When the conponents in the
conponent supply cassette B deplete or the type of the required
conponent is to be changed, the conponent supply cassette B placed on
t he conponent supply table "c" is renoved andl replaced by 10 a new
conponent supply cassette B. In order to surely supply the

conponent s from to egg hoela%@#%tsuéussmdc%smwemtt cpptreljuin dthet awo
correctly |t|o .each ent_su assette B gn the conponent
supply table " " ﬁaes ?Eﬁt?€ ’gggat f"ﬁg‘ng ‘gh éeCEES'PPégp‘EﬁfER‘-?EFf’c"o "bile
conponent  sel ect RRangal-204! Xd ntﬁ@emounn&f"gsgﬂ?ionsaep'dgv et

Therefore, each conponent supply cass€ 'S provi

positioning pin "puc@ion nozsh®wer rtd:Iag i £BEaAPEOED: £ AL LY %I%l%ted
posi tioning hol e (not shown) provided on a support surface of the

conponent 20 5 supphydt d8l'e "c", the pin is positioned in height, depth
and width, and a reel setting portion is received from bel ow by a
corrugat ed gui de ' provi d¥den theyoFemRppesits in the component supply

cassette B deplete or the type of the required component is

to be changed, the component supply cassette B placed on

the component supply table "c" is removed and replaced by
10 a new component supply cassette B.

In order to surely supply the components from
each component supply cassette, it is required to correctly
position each component supply cassette B on the component
supply table "c" and correctly position the one

15 cor.responding to the component selection constantly in the
component supply position. Therefore, each component
supply cassette B is provided with a positioning pin "p" as
shown in Fig. 27. By being engaged with a positioning hole
(not shown) provided on a support surface of the component

20 suppiy table "c", the pin is positioned in height, depth
and width, and a reel setting portion is received £from
below by a corrugated guide "g" provided at a portion of
the component supply table "c" as shown in Fig. 28 to
prevent the possible transverse vibration.

25 However, if the component supply cassette B is

positioned one by one, it takes much time and labor, and



t he conponent supply table "c" as shown in Fig. 28 to prevent the
possi bl e transverse vibration. 25 . —towever if the conponent
sUpPpry cassette Bis positi oned one by one, it takes nuch tinme and

| abor, and W) 97/ 12506

PCT/ JP96/ 02800 5 this results in
a Tow wer ki iyO@#?13586 ency. Furthernore, the oper at i on ROET/IPRE02800 ect i ve
wor ki ng machine is stopped in the tine, and therefore, the
productivity of the electronic circuit board or the like is | owered.
Particularly in the 5 case of a high-speed objective working machi ne or
in the case of an objective working machi ne which sinul taneously
produces two el ectronic circuit boards, a 'gh conmponent consunpti on
rate results, and therefore, it is desired further increase the
efficiency of thengenpesents GARLI&W woyihnwfflclency. Furthermdz¥/, ghg
above reasons, a cassette changi ng rack "I" as shown m?

whi ch is | oaded wpelraaionnbér thé objectinﬁnxnrkﬂngsmpphﬂneassebteppgﬁtQn
collectively handle themin changi ng each conponent supply cassette B
on the conponent thestimenAnd FBBFEf"I'%" t&’ﬁdﬂ%‘i‘bﬁﬁié’lq}/ooﬁethmsrmesdromcand
di srounted from the coEp nen# su%%] l bl e 1C e% cqonventional |y
used. The casset F&¥EHA gﬁﬁﬁr STk e L8P v’e% owereg, b%a’é%ﬁ‘?“}:'@d-”lYnéﬂnFéG on
and di snrount gd f gLt Re go Qﬂg eed ob PO %hl,‘g looel n}g Lgaded

with a specified nunber orrpone uppl y casgef"l ar rah

seriately w dt hweage of anp@Bjéd:@I\\ij vt ihgt Rhdethe afh dH dﬁumﬁéh&bﬁew by
engagl ng

produces two electronic circuit boards, a high component
consumption rate results, and therefore, it is desired to
further increase the efficiency of the component changing
10 work.
For the above reasons, a cassette changing rack
"i®" as shown in Fig. 28, which is loaded with a number of
component supply cassettes B to collectively handle them in
changing each component supply cassette B on the component
15 supply table "c" and is able to be mounted on and
dismounted from the component supply table "c" has been
conventionally used. The cassette changing rack "i" serves
to be carried, mounted on and dismounted from the component
supply table "c” while being loaded with a specified number
20 of component supply cassettes arranged seriately widthwise,
positiohed and retained, and it is positioned by engaging
a clamp arm.“j“ as shown in Fig. 28 with a part of the
component supply table "c" in the mounting stage.
With the above arrangement, it is proper to
25 preparatorily perform the loading and changing of the

component supply cassettes B in the cassette changing rack



a clanmp arm"j" as shown in Fig. 28 with a part of the conponent

supply table "c" in the nounting stage. Wth the above
arrangement, it is proper to 25 preparatorily performthe |oading and
changi ng of the conponent supply cassettes B in the cassette changing
rack 12506

be] Jpot/ 02alp Fhidses 6 PCTRISRIN 11 ess
of the mounting of the rack "i" to the conponent supply table "c" and
change it for the cassette changing rack "i" mounted already on the
conponent supply table "c" at the required point of tinme, when the
wor ki ng 5 efficiency increases. However, according to
the above-nentioned conventional art eéollective changi ng nmet hod, when
handl i ng the cassette _changing rack "i", the operator lifts up-its '

whol e body by a phit segpreflessdofi e Mounfing eihdtks rack 14" moviked
at the cassette changing rack 'i" ries it .and . perfor mount i ng
and di smounti ng o‘F°'P%%n tsesuzﬁplyhgagile %brﬁfb%e‘frha@?pdlty%f’ﬁbfigg"Eassette
Therefore, the segj s e ng ﬁﬂgﬂﬂg ply cas tes t hat
can be handl ed éhé%%?ﬂgct!&éli !gB ?%??é? I n ?gh?5?p°§888P3§% f@ﬁp d
this 15 also |egglsid o lduTichadt regui Pedepdlitit (¥ & isRl,i ahefl tRE working
smal | - si ze conponent supply cassettes B. Furt her nore, since the
whol e body i s5heae¥Hf aikrmyt kincrieases. uneasy to handl e it and nuch

| abor is required for the positioning wor k. Consequently, no reduction

in time corresponding to HPWeVeE sedcRX@iRgnbai© of thessabpre-nenticaed

coll ectively can . . .
y conventional art collective changing method, when handling

the cassette changing rack "i", the operator lifts up its
whole body by a pair of left and right carrying handles "k¢
10 provided at the cassette changing rack "i", caries it, and
performs mounting and dismounting of the base at the
component supply table "¢". Therefore, the seriate number
of the component supply cassettes B that can be handled
collectively is limited in weight to about 10 kg, and this
15 also leads to a limitation in weight to a seriated ten
small-size component supply cassettes B. Furthermore,
since the whole body is heavy and bulky, it is uneasy to
handle it and much labor is required for the positioning
work. Consequently, no reduction in time corresponding to
20 the seriated number of cassettes handled collectively can
be achieved and consequently about 30 minutes are taken,
meaning that a further increase in efficiency is required.
Furthexrmore, the positioning by the clamp arm "j" hardly
take effect throughout the whole body of the cassette
25 changing rack "i". In addition, because the cassette

changing rack "i" loaded with the component supply



be achi eved and consequently about 30 m nutes are taken, meani ng t hat
a further increase in effici.ency is reauired _FEurthernore _the
posTTToning by the clanp arm"j" hardly t ake effect throughout the
whol e body of the cassette 25 changing rack "i". 1In addition, because

t he cassette changing rack "i" | oaded with the conponent supply
WO'97/ 12506 WO 97/12506 PCT/ JP96/ 022CD/AIP96/02800

7 cassettes B is heavy and uneasy to handl e, the positioning - by
the clanp arm")" tends to be rough, causing a problem that an

" inaccurate positioning tends to incur a trouble in - conmponent supply.
-5 Furthernore, if the dianmeter of the reel to be set is

- increased due to a dinensional increase of the t api ng conponents to
be handl ed by the conponent supply cassette, the total weight and

si ze of the COWDO%%@fse%}JgBSUC s heavy3RA! kfieddy RO HaRdl & & dodlithBhing

I ncreased. Therefore components cannot be handl ed with

cassette Chapgithe EaGkp"arm MPanidi@d hat benwuglh,e ERIREt bogabbmau

- of individually positioning and nounting the cassettes to t he
conponent supply talaiteahcinaccuxste PeshAtdquing |yendsh&o incur wortkiomyple in
efficiency is not increased at all 15 Accordingly, the present
i nvention is intefeB@opgnt suPP%%ive t he af orementioned i ssues, and has an

~object to provi de a nELhof Aud APREY e dinefel! St LS esl o0 BO

conponents at % conponent s B ruc
gset is increased due to a dimensional increase of the

taping components to be handled by the component supply
cassette, the total weight and size of the component supply
cassette to be handled are further increased. Therefore,

10 such components cannot be handled with the cassette
changing rack "i", meaning that only the conventional way
of individually positioning and mounting the cassettes to
the component supply table "c" is left. Consequently, the
working efficiency is not increased at all.

15 Accordingly, the present invention is intended to
solve the aforementicned issues, and has an object to
provide a method and apparatus for collectively changing
components at a component supply section and a truck
thereof capable of collectively handling a greater amount

20 of component supply cassettes while receiving 1less
influence of the size of the cassettes to allow the
cassettes to be changed easily in a short time with sure
positioning satisfied.

DISCLOSURE OF THE INVENTION
25 In ordexr to achieve the aforementioned object,

the ist aspect of the present invention provides a method *



t hereof capable of collectively handling a greater anount 20 of conponent

supply cassettes while receiving | ess I nfl uence of the size of the
cassettes to allow the cassettes to be changed easily in a short tine
. Wth sure - positioning satisfied. DI SCLOSURE OF THE | NVENTI ON
25 ) r to achi eve the aforenentioned object, t he 1st
aspect of the“gggsent I nvention provides a nethod WEEG 796308
- PCT/ JP96/ 02800 8 for collectively
changi ng conponents at a conponent supply section in which, when
seriately arrangi ng a nunber of conponent accommodati ng menber s
for accommodat i ng conponents, e.g. for use in feeding conponents
one by one, 5 at a conponent supply sectior8 of an objective working
machi ne, suppl yi ng conponents from a conponent accommodat i ng
menber correspondi AT t@%ﬁiﬂ%ﬂ% changipgcomponesiehatt & reompomenttheupply

obj ective working nachine, nd col l ectively changi.ng or

repl eni shing the cBRAPbHRMAt LR fg'lt‘:@qui“fh&? cﬁf’%&g% PTG PLa ] orurer of
conponent s and I on s d ons tion of the .
conponents every t?%n Q%%ﬁéack t%ageg %?ph a @%%%%#%ed:ﬂgp ﬁﬁﬁﬁ@?°g?tlng
conponent accomMmDdabipendibEres. g\hifph @58€ in feelddAbVESHSbnh &p%? ' Bﬂggné}nd
supported, the transfer rack 15 |loaded with a seriate nunber of cofrponéeht

acconmodating 5 atembecompandrs: hawpplyl eebtioni vl yar sobjedt ek aRerpasged

to t he conponent supply section for tinmely execution of
machine, supplying components from a component

accommodating member corresponding to components required
each time to the objective working machine, and
collectively changing or replenishing the components
10 required on account of alteration of components and
depletion o©f components due to consumption of the
components every transfer rack loaded with a specified
number of component accommodating members which are
individually positioned and supported, the transfer rack
15 loaded with a seriate number of component accommodating
members to be handled collectively is carried and passed to
the component supply section for timely execution of
withdfawal of the transfer rack from the component supply
section and delivery of the transfer rack to the component
20 supply section to change the component accommodating
members at the component supply section, and the transfer
rack delivered to the component supply section is
positioned by operating at the component supply section an
automatic positioning means in a direction in which it is
25 Jloaded and unloaded and a direction pexpendicular to the

direction in which it is loaded and unloaded.



wi t hdrawal of the transfer rack fromthe conmponent supply section and
delivery of the transfer rack to the_conponent 20 supply section to change

t he*conponent accommodat i ng menbers at the conmponent supply section,
-and the transfer rack delivered to the conmponent supply section is
'positioned by operating at the conponent supply section an automati c
positionFng nMORY/12886a direction in which it is 25 | oaded ardr/mvsozesed and
a direction perpendicular to the direction in which it is | oaded and
unl oaded. WD 97/ 12506

PCT/ JP96/ 02800 9 In
the nodification of the |st aspect, the transfer rack | oaded with the
seri ate nunber of conponent acconnodatgng menbers to be handl ed
collectively is carried as retained in“a truck while being able to be

taken in and 5 out, and pgiseghgehggggéf:gg#,ﬁug@ aggetq%tcog’ggggg}( : |y

.secttron for tinely execution of wthdr the transfer
the conponent suppidarfefdr @ackolbbged Mwitdh alé seriadel hulbdr 0bf tdGnddinf er

rack to the conponent supply section to change the conponent
accommodat i ng nentereomitodatGngt hembsorspbndre hengped cukliecarively is carried
The 2nd aspect of the invention provides a_nethod for collectively

changi ng conponenta$ &etRigHpdRenttMghpwhile being akle socbedraien on medlst
Fob portions. 55 @in SBQPRRERT VIS BHE: TRt e A EBE SABRTATRt curRpOent
accommodat i ng MenQel i seUPPine P SRFNLIEAI S WA tHiawal of the transfer
rack from the component supply section to the truck and
delivery of the transfer rack to the component supply
section to change the component accommodating members at
10 the component supply section.

The 2nd aspect of the invention provides a method
for collectively changing components at a component supply
section according to the 1st aspect of the invention,
wherein the component supply section includes two portions

15 each equipped with a required seriate number of component
accommodating members for supplying components to the
objective working machine, and while using one for
supplying components, the other is made to stand ky to be
able to be used for changing the component accommodating

20 members.

The 3rd aspect of the invention provides a method
for collectively changing components at a component supply
section according to the 1st aspect of the invention,
wherein the seriate number of component accommodating

25 members to be handled collectively is the required seriate

number of component accommodating members for supplying



obj ective working machi ne, and while using one for suppl yi ng

conponents, the other is nade to stand by to be able to be used for
changi ng the conponent accommodating 20 nenbers. The 3rd
aspect of the invention provides a nethod for collectively changi ng
conponent s at wip ¢/askggnent supply section according to the lst aspect
of 't he i nventi on, wherein the seriate nunber of conponem?”n”m“”
accommopdating 25 nenbers to be handled collectively is the required
seriate nunber of conponent accommodati ng nenbers for supplying

WD 97/ 12506 PCT/ JP96/ 02800

10 conponents to the objective working machi ne. ' The
4t h aspect of the invention provides a nethadd for collectively
changi ng conponents at a coneonent suppl y, section according to the
1st aspect of the GIRPERGS to Ehghebiestive warkiagemaghbee. of conponent
acconmodat i ng menbers handl ed caol.lectively is a unit division
seriate nunber of conponentT%%C%%%ﬁﬁ%FF%g°ﬁéﬂﬁ%FEVBPt‘Wépr°V1dePéQMMﬁh¢d

seriate nunber of spMRENeBE:IGENTEHIAINY BBRBGRSnts at af SbmSURRLY I

conponents to the objective workl ng machine.
of the invention peetidas scomidiod to ther |@£§éd@'¥f¢'&%@9i:illﬂrention
st

conponents at a conponent supply section according to the aspedt
of the inventi%n, whereiphethe nseirdnge ofunbiex t ofinsfomponenk adcddmincaRegent
suppl y section is autonaticallyldetected, and upon the occurrence 15

of the change, ™5oSFPettP oPe MRFAledmridecsivehy dacha unit division

seriate number of component accommodating members of the
required seriate number of component accommodating members
for supplying components to the objective working machine.
10 The 5th aspect of the invention provides a method
for collectively changing components at a component supply
section accordihg to the 1st aspect of the invention,
wherein change of the transfer rack at the component supply
section is automatically detected, and upon the occurrence
15 of the change, propriety of the components in each
component accommodating member loaded in the transfer rack
after the change is automatically decided.
The 6th aspect of the invention provides a method
for collectively changing components at a component supply
20 section according to the Sth aspect, wherein the decision
of propriety is executed on all component accommodating
members.
The 7th aspect of the invention provides a method
for collectively changing components at a component supply
25 section according to the 5th aspect of the invention,

wherein the decision of propriety is executed by using -



conponent acconmodati ng nenber | oaded in the transfer rack after the
change is automatically decided. The. 6th aspect of the

i nvention provi des a net hod for collectively changing conponents at a
conponent supply 20 section according to the 5th aspect, wherein the
deci si on of propriety is executed on all conponent accommobdati ng
nmenber s - WO 97/12506 The 7th aspect of the invention proRCTEF96/0280&t hod
for collectively changing conponents at a conponent supply 25 section
according to the 5th aspect of the invention, wherein the deci sion of
propriety is executed by using WO 97/ 12506

PCT/ JP96/ 02800 11 conponent

i nformation preparatorily stored in the transfer rack in
correspondence with the conponents stored in the conponent
accommodat i ng MenpsELeaRed b inaeibh cfardﬁgﬁily stored in the trdASELN
aspect of the |nvent?on provi des a net’ho 5 for "col l ectively changi ng
conponents at a CPAPRNENt c6tpPdpondence 3@ @heacompohegts Ostbredt tn ashect
of the invention, wherein the conponent information is stored in a
st of age rreamme@p%mﬂ acepmmedat g Merber Mm@ed in the transfer ragk.
order to achieve the aforengenti oped oqlect the ,9th asgfct of the

i nvention provides an apparu8tpoprepect °fc‘6\"?e’(f’tve\’i’é"l"§mc%‘?ﬁ qRF é‘oﬁ%’%’i‘%
at a conponen suggi_y %ctﬁr%ﬁg Qﬂaﬁ%ﬂ\% tcﬁir@:%neﬂtgog@'é‘%to'm?:a%{ngxgogggp

suppl y ectTon urppe unber of " ser
section according to the 5th aspect of the invention,

wherein the component information is stored in a storage
means capable of reading and writing.
In order to achieve the aforementioned object,
10 the 9th aspect of the invention provides an apparatus for
collectively changing components at a component supply
section comprising in combination a component supply
section which is equipped with a number of seriately
arranged component accommodating members for feeding
15 components, e.g. for use in feeding components one by one,
so that ‘they can be positioned, loaded and unloaded and
operates to supply components from a component
accommodating member corresponding to components each time
required by an objective working machine, and a transfer
20 rack which is loaded with component accommodating members
so that they can be individually positioned, loaded and
unloaded and is able to collectively handle them.
In a modification of the 9th aspect, the
apparatus further comprises a truck capable of moving with
25 the transfer rack carried thereon, and a guide means

provided at the component supply section and the truck for



arranged conponent accommodati ng nmenbers for feeding 15 conponents, e.g.
for use in feeding conponents one by one, so that they can be
pasi ti oned, | oaded and unl oaded and operates to suppl y

conponent s from a conponent accomodat i ng nenber correspondi ng
t0 conmpanent I me required by an objective worki | ne, and
a-transfer §g§§?§c which is | oaded wi th conponent acconnn&gﬁpﬁgﬁﬁ@ﬁbers
so that they can be individually positioned, |oaded and unl oaded and
is able to collectively handl e them In a nodification of
the 9th aspect, the apparatus further conprises a truck capabl e of
nmoving with 25 the transfer rack carried thereon, and a gui de neans
provi ded at the conponent supply section and2the truck for WO

97/ 12506 . PCT/ JP96/ 02800

12 al | owi ng Bhéovingsthe trasriprssadiePAcsNPetHeAT Fhepally igpasticg and
unl oadi ng t he transger t ack. The 10th aspect of the

i nventi on provi de¥B&R24iNS the tranafer, rack.| ectivel y changi ng conponents

at a 5 conponent supply [ C 1.0g e pect_of fhe

i nvention, wherein the corrpsgl?\éen?eggp%%?gggctoltfgné%as%g‘be&smnpongJb%%gan
means for automat kpahbitReS| £b0Ni dWll 1RdtASRNIYEdchangidd @ onkat K iata a
direction in which the transfer rack is | oaded and unl oaded and a
di rection per gendcompanent supplyl8ectior@danrding tovtihehsthhespddtaaE €he
rack is |oaded ,and | un| oaded. In a nodification of
the 10th aspect, in¥epkien, wherein the component supply section has a

positioning means for automatically positioning a received
transfer rack in a direction in which the transfer rack is
loaded and unlocaded and a direction perpendicular to the

10 direction in which the transfer rack is loaded and
unloaded.

In a modification of the 10th aspect, the truck
has a retaining means for retaining the received transfer
rack and a height adjusting means for adjusting in height

15 the received transfer rack.

The 11th aspect of the invention provides an
apparatus for collectively changing components at a
component supply section according to the 10th aspect of
the invention, further comprising a height detecting means

20 for detecting a relation in height of a transfer rack
support section relative to the component supply section of
the objective working machine.

The 12th aspect of the invention provides an
apparatus for collectively changing components at a

25 component supply section according to the 10th aspect of

the invention, wherein the positioning means at the



has a retaining neans for retaining the received transfer rack and a
hei ght adj usting nmeans for adjusting_in height 15 the received transfer
rack. The 11t h aspect of the invention provides an

apparatus for collectively changi ng conponents at a conponent supply
section according to the 10th aspect of the invention, further
~conprising a WOIHMISOElet ecti ng means 20 for detecting a relkeaw/apscisothei ght
of- a transfer rack support section relative to the conponent supply
section of t he objective working machi ne. The 12t h
aspect of the invention provides an apparatus for collectively
changi ng conponents at a 25 conponent supply section according to the
10t h aspect of the invention, wherein i@e positioning neans at the
WD 97/ 12506 PCT/ JP96/ 02800

13 ConponentcéHﬁ8h¥n§?thﬁmyCQEEEiéﬁsc%mﬁ%?ﬁésegdﬂ%BHH‘%hd ortion
recei ving menber which receives a front end portion of the transter
rack in a specifi efleceteing mpemeai whaoh redéiveis a fronprersswortiBADSE ¥ Ch
protrudes into and retracts froma 5 path in which the transfer rack is

| oaded and unl oadetirangfer raclkpir aa especifieds ygceivingt panattions amkEirsim
behi nd agai nst the front. end portion re eivinggnenber to position the

transfer rack in aPHPPERYS JFEPRERUIIACh PIOtryfesinfQ cand sTetracty ofxmmy aind
unl oaded and re¢l ea I 11 QRN Vil h ressure si de
“surface porti o(:? re %F%ﬁﬁb%r%’e?ﬂ\%hlgﬁﬁgﬁg %qlcg pr Ogola eedf SF’daug;fﬂﬁa%‘? T‘?‘Fg
path in which the (pepst&s to pressure the transfer rack from behind against

the front end portion receiving member to position the
transfer rack in a direction in which the transfer rack is
loaded and unloaded and release the positioning effected by
10 the pressure, a side surface portion receiving member which
is provided at a side of the path in which the transfer
rack is loaded and unloaded and operates to receive a side
portion of the transfer rack in a specified position, and
a second pressure member which pressures the transfer rack
15 against the side surface portion receiving member from the
opposite side to position the transfer rack in a direction
perpendicular to the direction in which the transfer rack
is loaded and unloaded. .
The 13th aspect of the invention provides an
20 apparatus for collectively changing components at a
component supply section according to the 12th-aspect of
the invention, wherein the firét pressure member is a lever
member and the secbnd pressure member is an eccentric
shaft.
25 The 14th aspect of the invention provides an

apparatus for collectively changing 'components at a -



rack is | oaded and unl oaded and operates to receive a side portion of
the transfer rack in a specified position, and a second pressure
mewber which pressures the transfer rack 15 against the side surface
portion receiving nenber fromthe opposite side to position the

transfer_rackewipbraadds r €ction perpendicular to the direg&+ﬁgﬁh whi ch
/ ET%
t

the transfer rack I s | oaded and unl oaded. h
aspect of the invention provides an 20 apparatus for collectively
changi ng conponents at a conponent supply section according to the
12t h aspect of the invention, wherein the first pressure nenber is a
| ever menber and the second pressure nenber is an eccentric

shaft. 25 ~ The 14th aspect of the4 nvention provides an
apparatus for «collectively changing conponents at a WO

97/ 12506 component supply section accEiingPdyy 0ASH(L2th aspect of

14 conponent supply section according.to the 12th aspect of . the

i nvention, wher ei rﬁ?‘iﬁelg}'ﬁﬂg"f%?' rggﬁrﬁ%l’é Ser i ranster ragk hegd RATtiams:

- menbers for the aqH%EEﬁt hey, gof gt t fr Qrtio

recei ving menber and‘t esetd 56?i rrs?tllgrressure r?en’ggf. &R %%gtgeng tr}ﬁﬁ?%th

aspect of the invediemtPrend deford) end papPabAt weckorif®! hembe¥eh¥d the
changi ng conponents at a conponent supply section according to the 9th

aspect of the 5 firstepriessurehwewberthe conponent supply section has

guide 10 rollers for gul 0 g 1 "sapact of “the' Tmvestion seoviden an

apparatus for collectively changing components at a

component supply section according to the 9th aspect of the

invention, wherein the cowponent supply section has guide

10 rollers for guiding the transfer rack from both sides with

play to a specified receiving position.

The 16th aspect of the invention provides an

apparatus for collectively changing components at a

component supply section according to the 9th aspect of the

15 invention, wherein the component supply section has a

positioning suppoft section for supporting the received

transfer rack so that the transfer rack is positioned at a

specified height and a loading/unloading guide section for

guiding the loading and unloading of the transfer rack by

20 lifting the transfer rack from the positioning support
section in loading and unloading the transfer rack.

The 17th aspect of the invention provides an

apparatus for collectively changing components at a

component supply section according to the 9th aspect of the

25 invention, further comprising a storage means for storing

component information of the type of the component stored



play to a specified receiving position. The 16t h aspect of
the invention provides an  apparatus for collectively changing
CORPOTENtS at a conponent supply section according to the 9th aspect
of. the 15 invention, wherein the conponent supply section has a
positioning support section for supporting the received transfer rack
so"t hat -t he tweswf2806 rack is positioned at a speci fi ed BCEIIERYO28M o

| oadi ng/ unl oadi ng gui de section for gui ding the | oadi ng and unl oadi ng
of the transfer rack by 20 Ilifting the transfer rack fromthe positioning
support section in |l oading and unl oadi ng the transfer rack.

The 17th aspect of the invention provides an apparatus for

col | ectively changi ng conponents at a nponent supply section
according to the 9th aspect of the 25 invéention, further conprising a
storage nmeans for ;§t Qdd compon&RTPREEHmddtAmdR inepibed’ piriigaae & the
conponent stored VK?97/12506

PCT/ JP96/ 02800 transfer rack or each component l8ccommodatiswrhmembexr

conponent acconmmodating nmenber provided at _the transfer rack or each
conponent accommoaapprytesnber it, ansapgéﬁiéatkﬁp/%emqmél detecting means

I nstall ati on/renpoval detecti ng neans fqr detectin I_nst IIatlon or
renoval of the tréﬁ?féFte°51n9aE¥?vﬁQ§Fﬁ¥%ﬁ&é89 P ¥?EP&%%H?

section, aggag@e qrash s ih0l.0Ba0e 07 Hect ;Stgxémets'ﬂiabli’f seehbﬁe Eﬁanﬁf er

rack is etection

instal lation/reno 1@§BQCHEB95”E%&5d%&ddﬂﬂ@ldh@ﬁh&hebhehot thet k@ansfer
conponent is suitable based on the conponent

rack is <changed based on the detection by the
installation/removal detecting means and deciding whether
the component is suitable based on the component
10 information stored in the storage means when the transfer
rack is changed.
The 18th aspect of the invention provides an
apparatus for collectively changing components at a
component supply section according to the 17th aspect of
15 the invention, wherein a mode selecting means for selecting
between a variety of decision modes such as a mode of not
deciding the propriety of each component, =2 mode of.
deciding all component accommodating members and a mode of
deciding only required ones is provided, and the decision
20 means executes decision in a selected mode.
The 19th aspect of the invention provides an
apparatus for collectively changing components at a
component supply section according to the 17th aspect of
the invention, wherein the storage means is capable of
25 reading and writing.

In order to achieve the aforementioned object,



10 information stored in the storage neans when the transfer rack is
changed. The 18th aspect of the invention provides an

apparatus for collectively changi ng conponents at a conmponent supply
section according to the 17th aspect of 15 the invention, wherein a node

sel ecting negRFoF@égesel ecting between a variety of de?%ﬁé@ﬁ@ﬁ&ﬁes
., a

such as a node of not deciding the propriety of each

node of deci ding all conponent acconmodati ng nenbers and a node of
deciding only required ones is provided, and the decision 20 neans
executes decision in a selected node. The 19t h aspect of
the i nvention provides an apparatus for collectively changing
conponents at a conponent supply sect}®n according to the 17th aspect

i of the invention, wherein the storage neans is capable of 25
| reading and wwiti{kﬁ 20th aspect of tEFn1 gﬂ%Fl?Q)Eﬁﬂﬂ%9ﬂ§ fhéransfenerationed

obj ect, /125 . ‘e
PCT/ JP96/ 02800 Mﬁéﬂ }L% 0Poaded with a specified 1€umber th‘Fe Eﬁ?‘ﬂo’é?btect

of the invention &ty AeRbers wslstiongdwﬂdcaﬁﬁoéwéigﬂdwbiguéu
speci fied nunber of conponent accomodat i ng nenbers positione and
supported indivi camd | \omprisasd aongucrsere ameknsagforeantdridg Stempdlent
conmponent 5 information of the type of the conponent and the |ike

stored in each sulbptprmaticonpehehbeaddy®Permfatthe semberent and the likeln

order to achieve the afaqrenentioned obggct, the 21st aspect of the
i nventi on provid e%t%iref g% support component accommodating member,

In order to achieve the aforementioned object,
the 21st aspect of the invention provides a truck for
collectively changing components at a component supply

10 section, which comprises a main body having running wheels,
and the main body is provided with a guide means for
guiding the transfer rack in passing the transfer rack by
loading and unloading the transfer rack at a component
supply section of an objective working machine and a

15 retaining means for retaining the transfer rack received on
the guide means.

The 22nd aspect of the invention provides a truck
according to the 21st aspect of the invention, further
comprising a stopper means for preventing the main body

20 from running on the running wheels.

The 23rd aspect of the invention provides a truck
according to the 21st aspect of the invention, further
comprising a connecting means for connecting the component
supply section with the main body in a state in which the

25 main body is put in a specified positional relation with

the component supply section of the objective working



col l ectively changi ng conponents at a conponent supply 10 section, which
conprises a main body having . running wieels and the main body is
‘provided wth a guide neans for guiding the transfer rack in passing
‘the transfer rack by | oadi ng and unl oading the transfer rack at a
conponent supply section of an objective working machine and a 15
retaini ng meaiNo $%2se6et ai ni ng the transfer rack received on PCI/JPIsez80gUi de
means. The 22nd aspect of the invention provides a truck
according to the 21st aspect of the invention, further conprising a
stopper neans for preventing the main body 20 fromrunning on the running
wheel s. The 23rd aspect of the invention provides a truck
according to the 21st aspect of the inventio further conprising a
connecting neans for connecting the conponen supply section with the
mai n body in a staggchinahich the 25 nmin body is put in a specified
positional relation with t he conponent supply section of the objective
wor ki ng WO 97/ 1250€&he 24th aspect of the invention provides a truck
PCT/ JP96/ 02800 17 machi ne.
The 24th aspect of agterdingentd ohhpr 8tptie@spectucif the imventridimg further
‘21st aspect of the inventjon, further ._conprising a_height adjusting
means for adj usti n§OTRriinghe height PP&H§FéPgr‘%R§9%§Bﬁcﬁ43%%‘gﬂgoh¥l height
Exanpl es of thg cogpgggg% éyuyg@ﬂnggbﬁggtrgggggbn are a tray or a
%e, and )

conponent supply ~casse

Examples of the component accommodating member
are a tray or a component supply cassette, and
specifically, in embodiments of the present invention
described later, a component supply cassette corresponds to

10 one example of the component accommodating member.

According to the above construction of the method
and apparatus for collectively changing components at a
component supply section of the 1st and 9th aspects of the
invention,

15 a number of component supply cassettes are
arranged seriately at the component supply section of the
objective working machine, and when operating the one
corresponding to the component required each time by the
objective working machine to supply the required component

20 to the objective working machine for the execution of the
change of components and the supply of components depleted
consequent upon consumption, a specified number of
component supply cassettes are handled in a lot with the
transfer rack loaded with the component supply cassettes

25 that are individually positioned and supported for the

collective change.



specifically, in enbodi nents of the present invention descri bed | ater,
a conponent supply cassette corresponds to 10 one exanple of the
cqQnmponent acconmodati ng menber. According to the above
construction of the nethod and apparatus for collectively changi ng
gonponent s atwg 712596 COMPONENt supply section of the 1st and‘,gllt,ﬁ,, ts of
t he I nvention, 15 a nunber of conponent supply cassettes
are arranged seriately at the conponent supply section of the

obj ective working machi ne, and when operating the one corresponding to
t he conponent required each tine by the obj ective working machine to
supply the required conponent 20 to the objective working machine for the
execution of the change of conponents an@l the supply of conponents
depl et ed consequent upon consunption, a specified nunber of

conponent supply cassettes &t thgn@beyei rage} otheyituansifer racktiancderiedick

| oaded with the conpanent supply.cassettes, .25 ha re j ndivj dual
posi ti oned and supPor tTrE)‘F%t H%"fe sbe]ﬁ‘(ﬂ F?&Fi%%&%ﬁgsp in and °Utv®¥ the

97/ 12506 P 0

18 “Tihhe FBSTSTRESL, YRR VPSROrEr PAGACE SYPPEEyof the o
the truck while beéspcrde: t Sufisly adepsbdttedNtcOWe Ofoddi® in thd Mtfdnsfer
Therefore, even when the seriate nunber of the conmponent supply
cassettes to b8 | oeaiekl isngreett and ther casSetttak are jarge, dulkiyhand dssphy,es
are large, bulky and heavy, the transfer_rack can be easily noved

together with the the transfer rack can be easily moved together with the

truck without being influenced by these factors.

Furthermore, the transfer rack loaded with the component

supply cassettes is passed between the truck and the

10 component supply section to timely execute the withdrawal

of the transfer rack from the component supply section onto

the truck and the delivery of the transfer rack to the

component supply section for the collective change of the

component supply cassettes. Therefore, also in the

15 collective change operation, the weight and bulkiness of

the transfer rack 1loaded with the component supply

cagsettes exert almost no influence on the operator.

Consequently, the collective change of components can be

achieved easily and speedily without limitation on the

20 seriate number, size and weight of the component supply

cassettes to be handled collectively, and this is helpful

in further increasing the operation speed and the working
efficiency of the objective working machine.

Furthermore, particularly in accordance with the

25 1st aspect of the invention, the transfer rack delivered to

the componént: supply section is automatically positioned in



truck wthout being influenced by these factors. Furt her nore,
the_transfer rack loaded w th.the commonent supply cassettes is
passed between the truck and the 10 conponent supply section to tlnely
execute the w thdrawal of the transfer rack fromthe conponent supply
section onto the truck and the delivery of the transfer rack to the

- conponent supPPP74¥06i on for the collective change of the PCT/AJROéNZBOMEnNt

. sapply cassettes. Therefore, also in the 15 collective change
operation, the weight and bul ki ness of the transfer rack | oaded with
 the- conmponent supply cassettes exert alnost no influence on the
 operator. Consequently, the collective change of conponents can be
achieved easily and speedily without limtaggon on the 20 seriate nunber,

- size and wei ght of the conponent supply cassettes to be handl ed

- collectively, andthBi dirécbidwfiin which it fdiridad@ed aancaniBaddbicagReEaLi ON
+ speed and the working efficiency of the objective working machi ne.

" Furthernore, partdéueationiperpendidaics Mia thehedidetlion dgpadiicd itheis
~invention, the transfer rack delivered to t he conponent supply

"~ section is aut om@PEQP@f%é’F‘#P&ﬁEG by, operating mﬁqtﬂmc positioning

+ PCT/ JP96/ 02800 the direction
“inwhich it is |0R888%and™ LTSy She PREitioning, raé‘cPeoﬁcﬁéFﬁﬁﬁdFEﬁ?JaY to

- the directiong n yhi ¢Rel kewoS dlrectlbﬁédedgtﬁaﬁituﬁhai‘@ﬁguﬁ &:Pffé”férﬁ%e th&a
~automatic positioning means. Therefore, the positioning can

- achi eved surely speedhly hsedausediofecheoaatsmathiniityi.ndmhietedbrdi f HE58NEE
and

this point, the working efficiency increases and the
possible trouble due to a deficiency in supplying
components can be solved.

10 Furthermore, particularly in accordance with the
9th aspect of the invention, the guide means provided at
the component supply section and the truck guide the
loading and unloading of the transfer rack when passing it
between them. Therefore, the loading and unloading of the

15 transfer rack for the passing can be smoothly achieved
without hitching, and this allows the working efficiency to
be further increased.

According to the above construction of the method
for collectively changing components at a component supply

20 section of the 2nd aspect of the present invention, the two
component supply sections are each provided with a seriate
number of component supply cassettes required for supplying
components to the objective working machine. While
supplying the components to the objective working machine

25 by one component supply section, the other component supply

section is put in the standby state to be allowed to



speedily because of the automaticity. Therefore, also in this point,

the working efficiency increases and the possi bl e trouble due to a
deficiency in supplying conponents can be solved. 10

Furthernore, particularly in accordance with the 9t h aspect of the

I nvention, t éﬂﬁsneans provi ded at t he conponent supply section
and t he trucEﬁgg?l e the | oadi ng and unl oadi ng of the t?&ﬁ 2800, -
when passing it bet ween them Therefore, the | oadi ng and unl oadi ng of
the 15 transfer rack for the passing can be snoothly achieved

wi t hout hitching, and this allows the working efficiency to be further
I ncr eased. According to the above construction of the nethod

for collectively changing conponents at a co&®onent supply 20 section of

t he 2nd aspect of the_prese i pyention, the two conponent supply
sections are each %er%%rd‘é&c’%i&feﬁgévgé?br% of COMPEREBE S Jfithamsohrfil uenping

cassettes required-gor ! H'tngtrﬁe . oggtgﬁg_{\ggt Swmtk%ngt P@afﬁghgg}%ﬁ he

wor ki ng nmachi ne. VWi | e suppl yi ng e conpone

wor ki ng machi ne ZiregaratieonConEsient sipiivingect isgBse pt he onent
supply section is put in the standby state to be g??%med %%ﬁﬁgﬁéﬁks_
WD 97/ 12506 Therefore, the change of compdfiendBIEIO2888 objective
20 perform.col | ective change of conponents without influencing

the work at the oBf¥dHinge "RGhARRgifpeAlYieredtingte to perform gwipshnlg Qe

for suppl yi ng S equent conponents. ., Therefore, the change
of components at fﬁ%% Jggppegentrghpﬁiy sections. Therefore, the possible

loss time at the objective working machine can be
suppressed to the minimum, and the collective change of the
component supply cassettes can be easily achieved with a

10 time margin.
Furthermore, according to the above construction
of the method for collectively changing components at a
component supply section of the 3rd aspect of the
invention, the seriate number of the component supply
15 cassettes to be handled collectively in changing the
components is made to be the seriate number of cassettes
for supplying the components to the objective working
machine. Therefore, the collective change of cassettes for
the change and supply of the components to be supplied to
20 the objective working machine can be achieved at once in a
short time. According to the 4th aspect of the invention,
the seriate number is made to be a unit division seriate
number of the seriate number of the cassettes for supplying
components to the objective working machine. Therefore,
25 even when the seriate number of cassettes for supplying

components to the objective working machine is great, the



5 working machine is only required to performsw tching use of
the conponent supply sections. Therefore the possible loss tine
af™~The obj ective working nachi ne can be suppressed to the

m-ni mum and the collective change of the conmponent supply
cassettes can be easily achieved with a 10 tinme margin.

Fur't her Ror e, WR2H286ng t 0 t he above construction FCTIPS/02800h 0d
for collectively changing conmponents at a conmponent supply
section of the 3rd aspect of the i nvention, the seriate nunber of
t he conponent supply 15 <cassettes to be handled collectively in
changi ng t he conponents is nmade to be the seriate nunber of
cassettes for supplying the conporgnts to the objective working
machi ne. Therefore, the collective change of cassettes for t he
change and suppl y cofl1lelre ivenphangé swbtk beas Upp| el 1o achievéd ibh@everal
obj ecti ve wor ki ng machi ne can be achieved at once in a short
time. According tdnstteldmentgpect of the invention, the seriate
nunber is made to be a unit_division serjate nunber _of the

seriate number of the cassePFEST#RY &Gpphyiangye construction,ghdiie meshede
bj ecti Ki h Th t nb
obj ectl1ve Worki ng ;T%SFBTfectn%f} cgh%ngl ng.& gw:fﬁ»or?% €4 &?e osneer IR?\E?‘EEE er

of cassettes for € obje
machine is grept, deR®ion of the g@h92éﬂ35960f the 1nventlon, based on any
PCT/ JP96/ 02800 21 col l'ective
change work can beneasfl yhachsevebrougls atdr alspects of Ndhealin@iition, when
According to the above construction of the nethod

the transfer rack is changed at the component supply

section, this is automatically detected and the propriety
of the component in each component supply cassette loaded
10 in the transfer rack after the change is automatically
decided upon the detection. Therefore, the propriety of
the component after the change is not required to be
decided manually each time. This prevents the possible
deficiency of the objective product supplied with improper
15 components and the objective work due to the inexecution,
neélect or failure of the decision, so that the guality can

be stabilized and the yield can be increased.
According to the above construction of the method
for collectively changing components at a component supply
20 sgection of the 6th aspect of the invention, based on the
5th aspect of the invention, the decision of the propriety
is further executed on all the component supply cassettes,
and therefore, such a failure as the supply of improper
components can be prevented in regard to every one of the

25 components changed collectively.

According to the above construction of the method -



for collectively changing conponents at a conponent supply 5 section of
the 5th aspect of the invention, based on any one of the 1st through
4t h aspects of the invention, when the transfer rack is changed at
the conponent supply section, this is automatically detected and the
Fopri et e conmponent in each conponent supply cassette | oaded
Ii)O'-wIOi n t%e trvgns ’(iazrsbgr]ack after the change is automatically PCTAIPIG(02800) 0 4
upon the detection. Therefore, the propriety of t he conponent after
the change is not required to be deci ded manual ly each tinme. This
prevents the possible deficiency of the objective product supplied
with inproper 15 conponents and the objective work due to the
"~ i nexecution, negl ect or failure of thé&2ecision, so that the quality

can be staba%aéed nd _the ¥i | d can be increased.
According to the ﬁgPFﬂﬁ} %ﬂgﬁﬂgecﬂEPﬂBﬁ“ts at ar GPMPMeRE tSunHly
changi ng conponentg, S of the th aspect of
the invention, base on tﬁgmﬂ%g%Q%B?%BaspeéthF Iﬁﬁ#ﬁht 5ﬁe tPR &dddies on
of the propriety one ofStheristf EcytRd ddperitls tcﬂ? £R4P B%B £ $4RP! ’é&e

e

cassettes, and therefore, such a failure as t supp y |npfo

conponents can be decs\sdonedS ither pgepriety efcejchnonporelt iR %0IAUMRIRRALS
- changed coIIectlver According to the above construction

of the nethod 3 changuwg oePMpIIENts in a number of component supply

PCT/ JP96/ 02800
col l ectively chan§PX§eEsRBoREntECatanEERBoRBAK §ﬁp§F§°“tEd b§§€§|9ﬁ &het he

7th aspect of thedgyeRehfn iRASEHaObE (dred in the transfer rack.

Accordingly, there is no need to store the component
information every component supply cassette, and it is only

10 required to intensively store the component information by
storing it or executing a similar operation in a storage
means at the transfer rack that handles them collectively.
Therefore, the positioning is allowed to be executed once
also in reading the component information of each component

15 supply cassette, and this is conveniént and increases the
operation speed.

According to the above construction of the method
for collectively changing components at a component supply
section of the 8th aspect of the invention, based on any

20 one of the 5th through 7th aspects of the invention, the
component information is stored in the storage means
capable of reading and writing. Therefore, even when the
components to be handled is changed, the method can cope
with it, and information of the number of components to be

25 used and the number of remaining components consequent upon

the component supply and the like can be managed together.



one of the 5th and 6th aspects of the invention, the deci sion of the
propriety of each conponent in collectively 5 changi ng conponents in a
numder or conponent Supply cassettes by the transfer rack is executed
based on the conponent information stored in the transfer rack.
~Accordingly, there is no need to store the conponent I nformation
every conponeWD 906y cassette, and it is only 10 requir eBCTIP6/02800

i ntensively store the conponent information by storing it or executing
a simlar operation in a storage means at the transfer rack that _
handl es them col | ecti vel y. Therefore, the positioning is allowed to be
execut ed once al so in reading the conponent information of each
conponent 15 supply cassette, and this is ggnvenient and increases the

"~ operation speed. According to the above construction of the
met hod for collectivel yacdardiingg tonpeientabose acomsmATIonSUBE! Yehe
section of the 8th aspect of the invention, based on any 20 one of the
5th through 7th aspppasatdst Heor nwsidiechivehy changimgporemponehts neat oma i s
stored in the stora e neans capabl e, of reading and witing. Therefore,

even when the CEBRPRTRNt §“(H§’1B’e farbiery of cﬁla‘ﬁgebomi hésﬁéf’ﬁod"%ariﬂlﬂ)pe
-wthit, and 'nforEBI%ﬁE55§ tgfh{&§g¥¥ &% ER Qggnandtgtghgsggﬁﬁgﬁg EULN

“the nunber of renall g conponent’s consequent Upon

supply and thegl i kengaie i6n mapaged rhagetherack 1 7/ 0
PCT/JP96/02800 $n r c oaged ngﬁ t§ﬁ§ ébmponent

Accordi ng to the abapsly aigettieicoso afhdth€hey can be positioned, loaded and

unloaded can be surely positioned in a short time without

individual difference in the two directions by the

automatic positioning means at the component supply

10 section. Furthermore, the truck can retain the received

transfer rack by the retaining means. Therefore, the truck

can easily handle the transfer rack speedily without

falling the transfer rack off when carrying it thereon.

Furthermore, the transfer rack is adjusted in height on the

15 truck, so that, when passing the transfer rack between it

and the component supply section, both of them coincide

with each other in height, thereby allowing the transfer
rack to be loaded and unloaded easily and smoothly.

According to the above construction of the

20 apparatus for collectively changing components at a

component supply section of the 11th aspect of the

invention, based on the 10th aspect of the invention, the

relation in height between the component supply section and

the transfer rack support section can be further detected

25 by the detection means. Therefore, the relation in height

between the component supply section and the transfer rack



apparatus for collectively changi ng conponents at a conponent supply
section of the 10th aspect of the I nvention, simlarly.to the 1st and
9th aspects of the 5 invention, the transfer rack | oaded with the
caonponent supply cassettes so that they can be positioned, |oaded and

unl oaded. can y positioned in a short tinme wthout i ndi vi dual
di ¥f erence 1&“?#2“?@% directions by the automatic posi??Bﬂ?ﬁﬂ”m%ans
at the conmponent supply 10 section. Furthernore, the truck can retain

t he received transfer rack by the retaining neans. Therefore, the
truck can easily handle the transfer rack speedily w thout

falling the transfer rack off when carrying it thereon. Furt her nor e,
the transfer rack is adjusted in height on t® 15 truck, so that, when

passing the transfer_rack bet n it and the conponent supply
section, both of t%u %%F?é;?éf¥he trygk £ag, 8Fﬁ5rt9ncﬁépgh§? vith egch
all owi ng the transen 1 14 t aded egsily and
snoot hl y. = eaﬁclcg‘r31 dagiﬁge?%f?#e)ﬁg%%vg%%ﬁ&ﬁ%&ﬁ%’&s&? ¥ﬁ€£ BRESs

apparatus for cabétwder adhem Godghlg. conponents at a conponent
supply section of the 11th aspect of the I nvention, based on the 10th
aspect of the invention, thdccordingeltei dhel nabevghtcdiitirpitibhe spnpapent
supply section_and t he transfer rack support section can be further
detected 25 By tPRPIAYT i FPrnesRiLectieeky orchiangiagr ebamponents haitghta

bet ween the conpo I ion_and the transfer rack WO
97/ 12506 PO SRR Y s8BB1Y *"sé1cn %o CTH¥Pod/APB085Pect of the

24 . invention, based on either one of the 10th and 11th aspects
of the invention, the component supply section easily
achieves the delivery of the transfer rack to the speéified

10 position by making the front end portion of the transfer
rack to be received in it abut against the front end
portion receiving member of the positioning means. The
state of delivery to the specified position can be surely
retained by the positioning of the transfer rack in the

15 direction in which it is loaded and unloaded between the
first pressure member and the front end portion receiving
member. By further retaining the transfer rack between the
second pressure member and the side surface receiving
member in the direction perpendicular to the direction in

20 which it is loaded and unloaded, the transfer rack can be
surely positioned in the position specified by the side
surface receiving member.

According to the above construction of the
component supply apparatus of the 13th aspect of the

25 invention, based on the 12th aspect of the invention, the

first pressure member is implemented by a lever member, and



supported on the truck can be made to coincide with each ot her easily
and correctly to allow the transfer rack pass ~.between them snmoot hly.
ACE€orarng to the above construction of the 5 apparatus for collectively
changi ng conponents at a conponent supply section of the 12th aspect
of the I nvention, based on either one of the 10th and 11th aspects
of "t he inverwoom2sbhe conponent supply section easily PCTAIPOE02880 t he
déelivery of the transfer rack to the specified 10 position by naking the
front end portion of the transfer rack to be received in it abut

agai nst the front end portion receiving nenber of the positioning
nmeans. The state of delivery to the specified position can be surely
retained by the positioning of the transferpagack in the 15 direction in
which it is | oaded and unl oaded between the first pressure nenber and
the front end porgy Qhis@@réngement, TEHWY beBraderdd@dagialyairstfgat NBrom
transfer rack between the second pressure nenber and the side surface
recei ving nmetibe rloadinkg uil veding rpagidy pEntheutrangfel aclk wheni D i
20 which it is |oaded and unl oaded, the transfer rack can be surely
positioned in t hen@osin iwse sgrciiated thPReREssin@e influenge  aR cthe crading
menber . ccgr.di n to}%he aboveBconstgu%tign of Hée
conponent supply ¥DarRtGediRgt PPEF3FACRE pect Bhf FRASMSBCING, & FECP ed

on the 12th agpec ' hON . E e ;
i pl enment ed b?/’ o Ié‘\gl)éesrdén%r‘r%ég&r@yar# an Ié%centri./\% %@%flngso;géu.{g FRIRG i a

PCT/ JP96/ 02800  position where it exerts no influence on the loading and

unloading of the transfer rack and surely positions the

transfer rack that is delivered to the specified position

by its eccentric operation at need in the direction

10 perpendicular to the direction in which the transfer rack

is loaded and unloaded, and the pdsitioning can be
released.

According to the above construction of the

apparatus for collectively changing components at a

15 component supply section of the 14th aspect of the

invention, based on either one of the 12th and 13th

aspects, the portions of the transfer rack in contact with

the front end portion receiving member and the first

pressure member are each implemented by a roller member.

20 Even in a state in which the transfer rack is securely

positioned between them in the direction in which it is

loaded and unloaded, the movement of the transfer rack in

the direction perpendicular to the direction in which it is

loaded and unloaded is tolerated by the rolling of the

25 roller member. With this arrangement, the positioning of

rhe transfer rack in the direction perpendicular to the -



25 by this arrangenent, it can be nade to easily retreat from

t he | oadi ng/unl oadi ng path of the transfer rack when it is not in use
so~that it exerts no influence on the | oading and unl oadi ng

oper ati ons. By i npl ementing the second 5 pressure nmenber by an

etcentric shajdenidsed S Pl aced in a position where it el;&?lrés ng
r

i nf1uence on the |oadi ng and unl oadi ng of the transfe

sidrely positions the transfer rack that is delivered to the specified
position by its eccentric operation at need in the direction 10
perpendicular to the direction in which the transfer rack I's | oaded
and unl oaded, and the positioning can be rel eased.

According to the above construction of the 26 apparatus for collectively

changi ng conponents_at .a 15 ¢ nent, su section _of the 14th
aspect of the d%reqtﬁygnf'f‘oﬁggggs % Jdeﬁslé%)‘#é/ir eUBforirad 1y (the Exesrth
aspects, the portiQRsofcils & S8 Q&FE' Gl it the front
end portion recei Vi ngpmarr%er aén%'r'}"?%glgf{lhrs f%n(\doe%%leésesc péq%mqr%gr@%
inpl enented by a 6@l IRt "Rik@Ered 260 EYESwi Bhd Sbateck Npuhi tpansfer
rack is securely positi oned between themin thg deE%g?%%ﬂﬁ% &ﬁi%ﬁ It
S | oaded amsairedloadbdevede novenent of the transfer rack in

t he directionsgerpendicular to the direction in which it is | oaded
and unl oaded i% tol erated bjceprding | itey shet boversconstrectimmbarf tWet h

this arrangenent, _the sitigning , the transfer rack in the
direction perpendFPBFﬁggPa tggr cg{leCtWNSl§7/f 8pging components at a

PCT/ 3P96/ 02800 component supply section of the 15th aspect of the
invention, based on any one of the 8th through 14th
aspects, the component supply section further guides the

10 loading and unloading of the transfer rack with play from
both sides by means of the guide rollers. With this
arrangement, the transfer rack is allowed to be easily
loaded and wunloaded without serious rattling nor
directional disorder with a wargin given to the operation

15 of loading and unloading the transfer rack, and in the
state in which the transfer rack is delivered to the
specified position, no serious displacement occurs in
position and posture. With this arfangement, the transfer
rack can be smoothly positioned while being corrected in

20 the specified position and posture.

According to the above construction of the
apparatus for collectively changing components at a
component supply section of the 16th aspect of the
invention, based on any one of the 9th through 15th aspects

25 of the invention, the component supply section surely

retains the received transfer rack in the positioning



26 direction in which it is | oaded and unl oaded by the front end

portion receiving nenber and_the second pressure nenher is not
-himgered to alTow the correct positioning to be surely achi eved. 5
“According to the above construction of the apparatus for
col l ectively changi ng conponents at a conponent supply section of the

15tH aspect oWwa 4142506 I nvention, based on any one of the OPOT/RP6O288H 14t h
aspects, the conponent supply section further guides the 10 |[|oading and
~unl oading of the transfer rack with play from " both sides by neans of
the guide rollers. Wth this arrangenment, the transfer rack is
allowed to be easily | oaded and unloaded w thout serious rattling
nor directional disorder with a margin gkven to the operation 15 of

| oadi ng and unl oading the transfer rack, and in the state in which the

transfer rack is dghpperedsketife to aliewciheedrpasfér opackorsebeOuarely
di spl acenent occurs I n position and posture. Wth this arrangenent,

t he transfer pasktiane®e atnoat specpfdedi dredgrhrhi | andeing beadiert eandn
20 the specified position and posture. ﬁccprding_to t he
“above constructionupiopging the jpransfer ¥agk.dthedading/opirgeigg guide

comonents & %, opeshSRCBSie BAL  STER I obial0R, BEUREE Shabifer
TN, L CORBRCy AR aRSSY) ARG o, gl £RGH 166
PCT/ JP96/ 02800 positioning support section. With this arrangement, the
transfer rack is loaded and unloaded without being
influenced by the secure support structure for the
positioning, and the positioning support section can be

10 prevented from wearing in an early stage.
According to the above construction of the
apparatus for collectively changing components at a
component supply section of the 17th aspect of the
invention, based on any one of the 9th through 16th
15 aspects, an effect similar to that of the 5th aspect of the
invention can be produced by any of the component
information stored in the storage means provided at the
transfer rack or each component supply cassette supported

on it.

20 According to the above construction of the
apparatus for collectively changing components at a
component supply section of the 18th aspect of the
invention, based on the 17th aspect of the invention, the
mode selecting means selects between a variety of decision
25 modes such as a mode of not deciding the propriety of each

component, a mode of deciding all component supply



27 support section to allow the transfer rack to be surely

positioned at a specified height, and in | oading and unl oadi ng the
transfer rack, the |oading/unloadi ng guide section guides the |oading
and unl oadi ng of the transfer 5 rack by nonentarily lifting the transfer

rack fromt posi tioni ng support section. Wth this t, the
tv-ansfer rac oiggnﬁsgﬁaded and unl oaded wi t hout bei ng in%tlﬁ C y the
secure support structure for the positioning, and the positioning
Support section can be 10 prevented fromwearing in an-early stage.
According to the above construction of the apparatus for collectively
changi ng conponents at a conponent supply section of the 17th aspect
of the i nvention, based on any one of2& he 9th through 16th 15

aspects, an effect simlar to_that of the 5th aspect of the i nvention
can be produced IFRSARFESS (ARACGApBRAdRt ©F deciqing @Rivn reasizad; pnem

st or age neans prqg-j&%%‘:%d;gﬁe. poiﬁiﬁfea%fs Ef{igg{lé%é)%ﬁieoqlcggcggggmnt ,Sl{:pypl y

cassette supportée Ny t

construction of of Q%mponent%p%%habés?fé’\?erﬁﬂéd et ibhel ¥et @’E‘f?&?ghmrﬁ%m S
at a conponent supply section of the 18th aspect of the
I nvention, based t@n thee atEualagpectimetandws . nvention, the node

sel ecting neans selects between a variety of decision 25 nobdes such as a
node of not deciding the pRegexdipdofteadipe aboveompmstauctionodsf ofthe

deci ding all conponent su
g m)apparatusppf\ér collectively changing components at a

component supply section of the 19th aspect of the
invention, based on either one of the 17th and 18th aspects
of the invention, the component information is stored in

10 the storage means capable of reading and writing similarly
to the 8th aspect of the invention. Therefore, even when
the component to be handled is changed, the apparatus can
cope with it, and information of the number of components
to be used and the number of remaining components

15 consequent upon the component supply and the like can be
managed together.

According to the above construction of the
transfer rack of the 20th aspect of the invention, when
collectively handling the components that are positioned

20 and supported in the specified number of component supply
cassettes for the change, the decision of the propriety of
the components after the change is executed by the
component information stored in the transfer rack itself
similarly to the 7th aspect of the invention. With this

25 arrangement, there is no need to store the component

information every component supply cassette, and the
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28 cassettes and a node of deciding only required ones.
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Therefore,

conponents can be prevented by the selection according

The possible wasteful decision of the propriety of

to the actua

ci rcunst ances. 5 According to the above construction of the
appar at us f owagosrhikseeét i vel y changi ng conponents at a C ORQI/IE9GH28001 ppl v
séction of the 19th aspect of the i nvention, based on either one of
the 17th and 18th aspects of the invention, the conponent information
Is stored in 10 the storage neans capable of reading and witing simlarly
to the 8th aspect of the invention. Therefore, even when t he conponent
to be handled is changed, the apparatus can, cope with it, and

i nformati on of the nunber of conponents

to be used and the nunber of

remai ni ng corrpone@gﬁxpoﬁénewﬁeeuﬁ@él&p% tdifly rapneel tuPRkY iakdnkhoeli ke

can -be

manage

oget her According to the above

construction of tleored as rstitfedy immcdneofstdea@dimearspect Théréfere, the

i nventi on,

when

coll ectivel y handling the conponents that are

posi:ti oned 20 angosipponiegd is atﬂi@*@ﬁe%@fb%@’ﬁﬂ%@ﬁ @lﬂc%cﬁi#ﬁmeﬁt rgaépng
cassettes for the change, the deC|sh$n of, t he

conponents after e c RERGETPEL oy i

stored int
~invention.
conponent

he

10

15

20

25

O
TP P Y ORY Boonent ¢ BRep1y

arrangenen ere 1s no nee store t
ig&g&gﬁibgnsﬁggay conponent supply cassette, and the

According to the above construction of the truck
of the 21st aspect of the invention, the transfer rack
loaded with a specified seriate number of component supply
cassettes can be put on the truck while being able to be
easily taken in and out by the guide means, and while
retaining the transfer rack by the retaining means to
prevent it from falling off, the truck can run smoothly on
the running wheels provided at its main body to move
freely.

According to the above construction of the truck
of the 22nd aspect 6f the invention, based on the 21st
aspect of the invention, the stopper means is further
operated to prevent the movement of the main body on the
running wheels and stabilize the main body in the specified
position. With this arrangement, the collective change of
a number of component supply cassettes by the transfer rack
at the component supply section and the change section can
be easily achieved stably without any trouble.

According to the above construction of the truck

of the 23rd aspect of the invention, based on either one of

on

r f?fsfg@g ck Lfgelin;g s S LBhl8h1 ¥nd © daﬁag Mraaaﬁst phet he
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29 conponent information is only required to be intensively

stgred as stored in one storage neans. Therefore, the posi tioni ng
is allowed to be executed once also in reading t he conponent

i nf or mati on of,n@agdses ONPONENt Ssupply 5 cassette, and this | onveni ent
and i ncreases the oper ati on speed. Acc%&ﬁﬁﬁ&mpg'the
above construction of the truck of the 21st aspect of the invention
the transfer rack | oaded with a specified seriate nunber of conpone
supply 10 cassettes can be put on the truck while being able to be
easily taken in and out by the guide neans, and while retaining the
transfer rack by the retaining nmeans to 30prevent it fromfalling off

the truck can run %?Dothly on t he running f
body to move 15 %he&ipr and 22nd aspects g bhe; Hyye-iane wbewethe truck

t ti ft t K . f .t d f of the,in) ti b
o he s1s O M BHEK 4n phe? orddd 3ol S80GRNor G iGT LA AR
operated to prevewgoﬁﬂahéﬂQvgﬁﬁgiyfﬁeéﬂﬁéd“%E”tﬁQd&bf&héﬂvé w%Qki%#Qﬂié%%%ﬁf

wheel s and stabilize the main body in the specified posi

this arrangenent, tte compoaehtvsuppiangectiion is FarthédondbcsoAPRIEN the
supply cassettes by the transfer rack at the component supply secti

and the change5seddigh hefly by thepeormedtinmotdansettosaibby thé hooditignal

trouble. 25 . ACS%%Qin to the apove construction_ of the truck
of the 23rd aspectFoPtieR HeF¥EERoReBatedP8nsurehyr refaingd. Therefore,

the operation of changing a heavy transfer rack loaded with
a number of component supply cassettes can be achieved

easily and smoothly without any trouble such as hitching.

10 BRYIEF DESCRIPTION OF DRAW_’ING

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

15 Fig. 1 is a persgpective view of a mounter for
mounting electronic components onto an electronic circuit
board to which the method and apparatus for collectively
changing components at a component supply section and a
truck thereof is applied according to a first embodiment of

20 the present invention;

Fig. 2 is a perspective view showing a transport
stand section for performing selective supply of components
at two component supply sections provided at the mounter
shown in Fig. 1;

25 Fig. 3 is a detailed perspective view of the

transport stand section shown in Fig. 2;

nt

wheel s provided at its nmain

ed

on



WD 97/ 12506 PCT/ JP96/ 02800

30 the 21st and 22nd aspects of the invention when the truck—-

i S=put_1n the specifled positional relation with the conmponent supply
section of the objective working nmachine, t he conponent supply
section is further connected with the 5 main body by the connecting nmeans
toral | ow t hewpozizsoenal rel ati on between themto be SRETAIPY6/H2800i ned.
Ther ef or e, t he operation of changing a heavy transfer rack | oaded

W th a nunber of conponent supply cassettes can be achieved

easily and snoothly w thout any trouble such as hitching. 10 BRI EF

DESCRI PTI ON OF DRAW NGS Before the description of the
present invention proceeds, it is to bgynoted that |like parts are

desi gnat ed by like reference nunerals t%r oughout the acconpanyi ng
drawi ngs. 15 Fifhig.l 4 Ss2aPaeSAETEA SLaH \Wedl of BRENELANS
nmounti ng el ectroni c conponents onto an electronic circuit board to

whi ch the net hod atandppectiars showncdhl Bigi val y changi ng conponents at
a conponent supply section and a truck thereof is applied according to
a first embodinent of 20 ¥¥e pPestht 3 AR yhew of a ‘truck usedy ip js

a perspective vi ew ovm Dg_a transpor t and See tion,for perforning
sel ective supply © et t"%ltzil the 5‘?”?5\5’:03’}3) gpp?‘y sections
provi ded at ttge rmunt er shewny d N, Fi Gronk: vggw of a tran®flr rdsk
detail ed perspective view of % transport stand section shown In

Fig. 2; positioned on the transport stand shown in Fig. 1;

Figs. 7A, 7B, and 7C are sectional views showing
a sequence of operations of positioning and releasing the
transfer rack on the tramnsport stand shown in Fig. 1;

i0 Fig. 8 is a perspective view of the truck shown
in Fig. 1 and the transfer rack that is supported as
carried thereon;

Fig. 9 is a rear view of the truck and the
transfer rack shown in Fig. 8;

15 Fig. 10 is a side view of the truck shown in Fig.
8;

Fig. 11 is a sectional view showing a support
section of the truck for supporting the transfer rack shown
in Fig. 8;

20 Fig. 12 is a plan view of the truck;

Fig. 13 is a side view showing a working stage of
positioning and supporting a component supply cassette on
the transfer rack on the truck;

Fig. 14 is side views showing a working stage of

25 preparing an empty truck for removing the cassette in

changing a depleted component supply cassette at a
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31 Fig. 4 is a detailed plan view of the transport

stand section shown in Fig. 2, Fig. 5is a plan view of a
truck used in conmbi nation with the mounter shown in Fig. 1; 5

Fig. 6_is I ew of a transfer rack positione

t Fansport s?g% shown in Fig. 1, Figs. 7A ,n%ﬁﬁu?b are
sectional views show ng a sequence of operations of positioning and
rel easing the transfer rack on the transport stand shown in Fig. 1;
10 Fig. 8 is a perspective view of the truck shown I n
Fig. 1 and the transfer rack that is supported as carried thereon;
Fig. 9 is a rear view of the truck and the 32 transfer rack shown in
Fig. 8 15 Fig. 10.s a side view of the truck shown in Fig.

8; c°’ﬁ?3’.’e11€ SUPRLYs 8ECEIREF vi ew showi ng a support

section of the truck for s ti t r fe ack shqwn in Fi

8; 20 Fig. 12 i's =a pl glﬁp’vir%‘vfli o?ggheéfé ué ;8:L8e view and a‘gi g.
13 is a side Vi eVegPPihdioRy W di thoWiRge aOfworkinﬁ Beage! 9P BA588¢Cing in
supporting a conponent supply cassette on the transfer rack on the
truck; height [ grradsfer sirdekvi suyspaitowisegtdonordd Nghet ageusk

25 preparing an enpty truck for renoving the cassette in changing a

depl eted conpfonepesitignrd froms§betgtaty shpwn in Fig. 14 and a detection

state of a height detecting means in this stage;

Fig. 16 is a side view of a working stage of
unloading a depleted component supply cassette at the
component supply section by the truck after the height

10 adjustment in Figs. 15A and 15B;

Figs. 17A and 17B are side views showing a state
of a position retaining work exhibiting a working stage of
retaining the depleted component supply cassette at a point
of time when it is unloaded to a specified position;

15 Fig. 18 is a side view showing a working stage of
carrying the transfer rack by the truck with the transfer
rack retained in position;

Fig. 19 is a side view showing a working stage of
carrying a transfer rack loaded with a new component supply

20 cassette by the truck to the component supply section and
pogitioning it;

Fig. 20 is a side view showing a working stage of
adjusting in height the transfer rack loaded with the new
component supply cassette on the truck relative to the

25 . component supply section;

Fig. 21 is a side view showing a working stage of
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32 conponent supply section; Eigs, 15A and 15B are a
si®€ view and an explanatory view show ng a worki ng stage of
adjusting in hei ght a transfer rack support section at the truck 5
positioned fromthe state shown in Fig. 14 and a detection state of a
hei'ght det ectwongg/mssns in this stage; Fi g. PCTAB9s®W2800de
vi-ew of a working stage of unl oadi ng a depl eted conponent supply
cassette at the conmponent supply section by the truck after the

hei ght 10 adjustment in Figs. 15A and 15B; Figs. 17A and
17B are side views showing a state of a position retaining work

exhi biting a working stage of retaining the depl eted conponent supply
cassette at a point of time when it is unloaded to a specified
position; 15 deliverihg0Jthé8tiangfét dfadl CAF SOV HY @Mﬂ“i&ﬂilﬁt@fﬁﬁtOf
carrying the transfer rack by the truck with the transfer rack

retai ned in positifaxem on the truck ontd-ithe tOmpenensisupplieeeitdwnig a
wor ki ng stage of carrying a transfer rack | oaded with a new conponent
supply 20 cassette by theFigucde i§ ?@%WGW&OWIWWQ&W@@%@ of
positioning it; | de view s a wor ki_ng
Brage of 0 aamevipgghe Sk S m sReriAded S liiS, SdEar (ha, crReSRER
conponent SuPly GasRChhe BlehWeliviled BoAthyCebipddiht FuppiyBALLLn;

supply section;

Fig. 23 is a block diagram showing a part of a
control circuit for controlling the loperations of the
mounter and the component supply section;

Fig. 24 is the main flow of component decision;

10 Fig. 25 is a flowchart of a component propriety
decision subroutine of Fig. 24;

Fig. 26 is a flowchart of a component propriety
decision subroutine according to a second embodiment of the
preseht invention;

15 Fig. 27 is a perspective view showing a prior art
mounter and its component supply section; and

Fig. 28 is a perspective view showing a prior art
method and apparatus for cecllectively changing components
at a component supply section.

20 BEST MODE FOR YING I X

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

25 A method and apparatus for supplying components

according to an embodiment of the present invention will be



Fig. 21 is a side view showi ng a working stage of WD 97/ 12506

PCT/ JP96/ 02800 _ 33 delivering the
transfer rack after the hei ght adjustnent fromon the truck onto the
conponent supply section; Fig. 22 is a side view showing a
wor ki ng sta noving the truck to a specified position after the

t ransf er gﬁ?&@%uwgs been delivered to the conponent suppl YCHERIEOH0

Fig. 23 is a block diagram showi ng a part of a _ control circuit for
controlling the operations of the mount er and t he conponent supply
section; Fig. 24 is the main flow of conponent deci sion;

10 Fig. 25 is a flowhart of a conponent propriety

deci si on subroutine of Flg 24, . 34 Fig. 26 is a flowhart of a
conmponent propriety deci si on_subroutine according to a second

enbodi ment  of thedescrlbﬁﬁegﬁ%?wl%V%%t#QﬁPrenEE to Figs. 1 tlinpughy 22s a
perspective view showing a prior a nent supply

section; and & Breﬁgmi" SETWPR *'%eﬁg:ctﬁs\/gde\?icé\%P?ﬁgg’Agﬁg da°Br Ror

art met hod t I

at a conponent su%pgfagggiriéoén]feé%orﬁgEg%ﬁ bﬁéﬁﬂ%&&%?&%gw Emmter
| NVENTI ON 2 which sdifidl ast 88 dlefUuiRvel Gorioing RAcRifS SFlr hi&‘ﬁ%@&bgn
proceeds, it is to be noted that |ike parts are designated

ref erence nunm# al slektvoghoutonpenemicompamn ejectronicralygt board 1 as
shown in Fig. 1.

As shown in Fig. 1, in order to mount electronic
components in required portions of the electronic circuit
board 1, the present mounter 2 receives and places the

10 electronic circuit bocard 1 on its X-Y table 3 which moves
in two directions of X and Y that are perpendicular to each
other at its fore part, and successively moves an

- electronic component mounting position to its component
mounting position to allow the electronic components to be

15 mounted.

At both lateral sides of the X-Y table 3 are
provided a loading mechanism 4 and an unloading mechanism
5 for loading the electronic circuit board 1 prior to the
electronic component mounting process onto the X-Y table 3

20 and unloading the electronic circuit board 1 mounted with
the electronic components on the X-Y table 3.

Behind the X-Y table 3 is provided a component
mounting head 6 for mounting electronic components on the
electronic circuit board 1. The component mounting head 6

25 is equipped, for example, with a plurality of suction

nozzles 7 on a turntable (not shown), sucks by the suction



25 A nmet hod and apparatus for supplying conponents

according to an enbodi nent of the present invention will be WO ..
977~I25006 PCT/ JP96/ 02800

34. descri bed below with reference to Figs. 1 through 22.

The present enbodi nent is described based on a case where electronic
conponents armo9upesbé ed to a nounter 2 whi ch serves asrCIvuPo&p28al | Ve
wor ki ng machi ne for nounting 5 electronic conponents on an el ectronic
circuit board 1 as shown in Fig. 1. As shown in Fig.
1, in order to nount electronic conponents in required portions of
the electronic circuit board 1, the present nmounter 2 receives and
places the 10 electronic circuit board_1(%§its X-Y table 3 which noves
in two directions of X and Y that are perpendicular to each ot her at
its fore part, anth,GAOGESS VebknMO¥ESc@Fonic cdiipdhkhen SupPIPORCe  the
nmounting position to its conponent mounting position to allow the

el ectroni ¢ conponefdnpdn@ente sudplyesdtcibn 8 provided furtRerbeehinhat aimd

- sides.of the X-Y table 3 are provi ded a | oadi ng mechani sm 4 and an
unl 6adi ng mechani stamponents mpyntingdheadt fetel keld okt ¢ and owguntsodtd ih a
prior to the el ect.roni ¢ cponponent nounting process onto the X-Y table
3 20 and unl oadiFREPFEES PPFLHIQN cideddPednhodf d Hhe o GRTBANGNE h mountinghe
el ectroni ¢ conponent t -Y . . . Behi nd_the X-Y
table 3 is pr ggi détr szitggﬁpgge%fe eaggkg?rgiﬁﬁt?ln%c lé-'aa"%r?ojr °rﬂ)ﬁh?i 'gY table
el ectroni c conponeytiARekN8t the fore part.

In the present embodiment, the component supply
section 8 is provided laterally in two places, and when one
is put in a component supply operation state, the other can

10 be put in a staﬁdby state. Each component supply section
8 has a transport stand 9 having a rectangular plan
configuration as shown in Figs. 1 through 3 and a hollow
servomotor 11 fixed to it. By rotatively driving a hollow
motor shaft 13 engaged with a ball thread shaft 12 of the

15 servomotor 11, the transport stand 9 is moved laterally
along the ball thread shaft 12. The servomotor 11 of the
component supply section 8 on the operative side supplies
the components, while the servomotor 11 of the component
supply section 8 on the inoperative side is kept in the

20 standby state.

In order to supply the electronic components to
the mounter 2, the transport stand 9 uses a transfer rack
15 as shown in Figs. 1, 5, and 8 through 11, and it is
equipped with a required number of conventionally known

25 component supply cassettes 14 (Fig. 11) which feed

electronic components one by one, while being able to be



electronic circuit board 1. The conponent nounting head 6 25 IS
equi pped, for exanple, wth a plurality of suction nozzles 7 on a
turntabl e (not shown), sucks by the suction WO 97/ 12506
PCT/ JP96/ 02800 35 nozzl e 7 each

el ectronic Eﬂﬁg@pt supplied at the conponent supply_section 8
pf ovi ded fuﬁ@ er behind the conponent nounting head %‘T(‘B”m it, and

pounts it in a specified position defined as the conponent nounting
5 position of the electronic circuit board 1 on the X-Y table 3

| ocated at the fore part. In the present enbodinent, the
conponent supply section 8 is provided laterally in two places, and
when one is put in a conponent suppl§éoperation state, the other can
10 be put in a stapdb iigte. Each .conponent supply section 8 has a
transport stand 2P$%ﬁ&$hf PQadedyarsr upigaded. Themageiferi sacksiShisn in

Figs. 1 through 3 and. a, holl.ow servyonotor 11 fixed to it. By
rotatively driviBR et IGWE 2 2-5RRYS & urs %H@Eggﬂswk?ﬁ“aPYﬁﬁ4 B¥ir ead

shaft 12 of the o é@ﬁyggggéHaﬂjqc%fa? %??nsggbéﬁgtaggcgié moy ed

| ateral ly along the ball threa 1 servonotor 1T 0f the
conponent suppl ysopsttare SEan ddelnrayalsupPostifigSHPRLKBSr of cofPénent
conponents, while the servonotor 11 of the conponent supply section 8
on the inopebat i supplivicdasdtges 14 ttheth@Osidewimtb\diseatéon so that the

In order to supply the electronic conponents to the nmounter 2, the
transport stand GRER&ILes (GahPeePOpaEkoned, loaded and unloaded.

According to the present embodiment, in
compliance with use of the component supply cassette 14 for
taping components, the transfer rack 15 has a box-shaped

10 main body frame 16 as shown in Figs. 5 through 11. Above
the fore part of the main body frame 16 is received a
component feeding section 1l4a of the component supply
cagsette 14 by support rails 18a and 18b provided depthwise
in two places as regulated at an appropriate height, and

15 the depthwise and lateral positional relations are
regulated by engaging its positioning hole 20a with a
positioning pin 20b of the compbnent supply cassette 14.
Further, the component supply cassette 14 is supported by
corrugated guides 19a and 19b at depthwise two portions of

20 its reel setting section 14b provided at a hind part,
thereby preventing the possible transverse vibration.

Such a positioning and retaining state can be
securely retained by engaging a clamp hook 17b with the
support rail 18b by operating a clamping lever 17a of a

25 clamp mechanism 17 shown in Fig. 1ll. By releasing the

above engagement, the positioning and retaining of the



15 as shown in Figs. 1, 5 and 8 through 11, and it is equi pped with
a required nunber of conventionallyv kpown 25 conponent supply cassettes
12~ (Fg. 1) whhch feed el ectroni c conponents one by one, while
bei ng able to be WO 97/ 12506

PCT/ JP96/ 02800 36 posi tioned,

| odaded and uwiD®au2ssé The transfer rack 15 is pr ovi dedrov/ireé/eesad t abl e
sfructure that has been owned by the conventional conponent supply
section, i.e., a structure for seriately supporting a nunber of
conponent 5 supply cassettes 14 in the sidew se direction so that the
cassettes can be positioned, |oaded and unl oaded. Accor di ng
to the present enbodinent, in C | iance with use of the
conponent supply cassette 14 for tapi'ng conponents, the transfer rack
15 has a box- shangdhpdend™@igudiidy (adgBeie asashoun bmldiy $d Mgl 11
Above - the fore part of the main body frane 16 is received a

conponent feedi ngimsditiduall 4eomporient caugpinentasagyte) 14 to Basdcveld by
support rails 18a and 18b provi ded dept hw se in two places as

regul ated at an dppexsfidze.cepchgtnnponett $8pplhcasgeptavi4scandpe chaalgesal
positional relations are regul ated by engaging its positioning hole
20a with a Hodihe d?:ﬁal?@fﬁFnriﬁg H?- the conponent supply cassette 14.

Further, the gonponent su e LS ofted b . corruygat ed
gui des 19a an% rlrgb at depltoﬁlv}\%sﬁems%gﬁor%ﬁén%@gpﬁ F?‘%y?%eeq WitRy ntg‘l!%r
section 14b providegnhle ,asBe 8t 82160 componedt BLERYy IR B 4 *l%q%‘ﬁ%hb le

transverse vibration.
for supplying components to the mounter 2, or the objective

working machine at the component supply section 8 so that

the cassettes 14 can be positioned, loaded and unloaded.

10 The transport stand 9 receives the transfer rack

15 that is loaded with the component supply cassettes 14 so

that the cassettes 14 can be individually positioned,

loaded and unloaded in such a manner that it can be totally

positioned as made removable, with which the electronic

15 components can be selectively supplied from the component

supply cassette 14 to the mounter 2. For the selective

supply of the electronic components, the transport stand 9

at the component supply section 8 in the operating state is

moved laterally by a servomotor 11, so that the component

20 supply cassette 14 that can supply the required electronic

components is moved to the component supply position of the
component mounting head 6.

The component mounting head 6 operates the

component supply cassette 14 to receive one electronic

25 component every time it presses an operating lever l4c of

the component supply cassette 14 on its own initiative in



Such a positioning and retaining state can be securely retained by
engagi ng a clanp hook 17b with the support rail |8b by operating a
clamping | ever 17a of a 25 clanp mechanism 17 shown in Fig. 11. By

rel easing the - above engagenent, the positioning and retaining of the

WD 97/ 12506 PCT/JP96/Q§§9
37- ) corr‘goor?glrl]%smsuppl y cassette 14 is released to allow ﬁ”"?’r?&ﬂ’ vi dual

conponent supply cassette 14 to be renoved. Ther ef ore, each conponent
Supply cassette 14 can be changed at the transfer rack 15. 5

The present enbodi nent is equi pped with, for exanpl e, seriated 60
conponent supply cassettes 14 required for supplying conponents to
the nounter 2, or the objective wor ki B8 machi ne at the conponent

supply section 8 so.that t he cgssettegpia can be positioned, |oaded
and unl oaded. 102 known manneg, spgge,gpd 8 8t b¥eithes qoxzespanding

rack 15 that, i, it Nt su ssettes 14 so,
that the cassett e%uﬁl%gﬁgggz%d?v%%a @5@%&33{[ ioglne ,ey e&%&rf:g‘éﬁeﬁlﬁﬁ&lt
unl oaded in such gogeAngr that it can be totally posi ti oned as nade
removabl e, with which the electronic 15 conponents can be selectively
supplied fromthe conponentIn regariipp pachssenhpendrt tfupdls rasBeCted. 14 FOr
t he sel ective supply_of the el ectronic conponents, the transport
stand 9 St preitébapedcrnd sphAipedednddvidually it diher ariangferaracks

noved laterally bg a sgrvonntor 1, so that the component 20 supply
cassette 14 that ¢am SBEpFGIRRESE ORF rBF e R (RRfHtaoned correctly in’the

component supply position by the lateral movement of the

transport stand 9, and it is also required to correctly
position the transfer rack 15 on the transport stand 9.

10 Therefore, in a loading/unloading path 21 of the transport

stand 9 where the transfer rack 15 is loaded and unloaded

as shown in Figs. 2 through 4, a first positioning means 22

operating in the direction in which the transfer rack is

loaded and unloaded and a second positioning means 23

15 operating in a direction perpendicular to the direction in

which the transfer rack is 1loaded and unloaded are

provided. Aside from the positioning means 22 and 23, a

plurality of guide rollers 24a and 24b for guiding the

transfer xack 15 on the latexal sides are provided to

20 facilitate a smooth loading and unloading of the transfer
rack 15 without twisting nor hitching the transfer rack.

Further, dimensional adjustment and positioning

are performed with high accuracy so that the support height

of the transfer rack 15 is correct, and rail members 25

25 each made of a material having an excéllent abrasive

resistance are provided to receive rail members 26 provided



conponents is noved to the conponent supply position of the conponent
nounting head 6. " The conponent mounting head 6 operates the
component supply cassette 14 to receive one electronic 25 conponent every
tiste it presses an operating lever 14c of t he conponent supply
cassette 14 on its own initiative in WO 97/ 12506

PCT/ JP96/ 02980Q 97/12506 38 PCTAIPR6IGRR0D
manner, sucks and holds it by the correspondlng suction nozzle 7 and
mounts it on the electronic circuit board 1. In
regard to each conmponent supply cassettes 14 5 positioned and retained
individually at the transfer rack 15, the required one nust be
positioned correctly in the conponentygsupply position by the |ateral
movenent of the transport stand 9, and it is also required to
correctly Ad¥eiiiee abetli¢ arsheferackcl 1D ast SRovn arsPegk. Séay 9. 10
Therefore, in a | oading/unloading path 21 of the transport stand 9
wher e the transf &her achnssersraciad-édlamﬂ.smlg@aded on the aatehalvsides:bgs. 2

through 4, a first positioning neans operating in the direction in
whi ch the transf@tulfi&cPé'°HerS 24a|%féf?ﬂle'4fbar?d= FReozadl merbers&fongo that

positioning neans . 23__1 ng rect rpendicular to the
direction in 1t fRPc tﬁ o?égkgfer %EFHF%ng %gand unl oaded are
provided. Asigle fromthe pggitiQR0 iReaR3ge2 and 323, ural, of
guide rollers 24a and 24b for QU|d|n5 t he g ‘trans er rack % %%é

| ateral sides ar@opieibfiefigt@eans 22 is comprised of a receiving block 32

for receiving at a specified receiving position a
positioning roller 31 (Figs. 3, 10, and 11) provided at the
front end portion of the delivered transfer rack 15 and a
10 pressure block 33 for positioning the transfer rack 15 in
the direction in which the transfer rack 15 is loaded and
unloaded by pressing the transfer rack 15 against the
receiving block 32 from behind via a positioning roller 34
provided at the hind portion of the tramsfer rack 15 to
15 hold the transfer rack 15 between them.

The pressure block 33 is supported by a
combination lever mechanism 37. By advancing and
retreating it by an air cylinder 38, the pressure block 33
is put in either a position in which it protrudes in the

20 loading/unloading path 21 as shown in Fig. 3 to perform the
positioning or a position in which it retreats below the
loading/unloading path 21 as indicated by imaginary lines
in Figs. 10 and 11 to release the positioning and does not
disturb the loading and unloading of the transfer rack 15

25 in the loading/unloading path 21.

As shown in Figs. 5 through 7, the second



20 facilitate a snooth | oading and unl oadi ng of the transfer rack 15
W thout twi sting nor hitching the transfer rack. Furt her,

di pensi onal adj ustnent and positioning are perfornmed with high
accuracy so that the support height of the transfer rack 15 is

correct,_ and Wébdakggoers 25 25 each nade of a material hgyi
excel | ent abras?ve resi stance are provided to recei veq’W@@%ers 26

provi ded WD 97/ 12506

PCT/ JP96/ 02800 ‘ 39 i kew se at
the transfer rack 15 as shown in Figs. 6 and 7. The transfer rack 15
Is also guided on the lateral sides by guide rollers 24a and 24b at
the rail nmenbers 26, so that it can be&noot hly | oaded and unl oaded.
5 As shown.,in Figs. 3 4 and 6, the first,

posi ti oni ng means BEEYNORIRS i"%@&‘sofz:"a 2PN Rk Pe-side xegeiving

receiving at a spggifi | W Lt |tioning roller, 3
(Fi gs. 5. 10, "and e 25 ALY BEcRA5E! LAE chanaer BSL P TN'Y SeiTicd
delivered transferpdsithiohd aaNth dsidd of! €86 UISadirfunddabehaPRakhi 91 he
transfer rack 15 ipn the direction in which the trarafsferg rgacf;l %g i%gldt

| oaded and untoddeed typepreesentgithshafemsl@rwhibsk pgifestpaines ttddifsfer
receiving block 32 frombehind via a positioning roller 34 provi ded at
the hind porti®n aRckhd s ragiingt rthek argetside] FecpdvinghblockasBsr ataahel 5

bet ween t hem . Th ressure block 33 is supported by a
conbi nation | evePtheEc Bhdes ho g‘fﬁd a?y CXARPESEi A§Ckat@ between ‘them to

position the transfer rack 15 in a direction perpendicular
to the direction in which the transfer rack 15 is loaded
and unloaded. The eccentric shafts 36 are provided

10 laterally in two places approximately at the center of the
loading/unloading path 21 in Fig. 4 as pivotally driven via
levers 40 by air cylinders 41 provided specially for them,
and operates to press aligning blocks 42 provided on a
bottom lower surface of the transfer rack 15 and release

15 the pressure, thereby performing the positioning and
releasing the positioning.

The guide rollexrs 24a and 24b guide the transfer
rack 15 that is loaded or unloaded laterally with a slight
play, where the one located on the one-side receiving block

20 35 side is positioned slightly outwardly of the block, so

| that it does not disturb the positioning of the transfer

rack 15 by the second positioning means 23 using the one-
side receiving block 35.

The eccentric shaft 36 is protruding in the

25 loading/unleoading path 21, however, it is allowed to have

such a structure that the bottom lower surface of the



retreating it by an air cylinder 38, the pressure block 33 Is put in
either a position in which it protrudes in_the 20 |oading/unloading- path

2Yzas—stowm T Fig. 3 t0 performthe positioning or a position in
which it retreats bel ow the | oadi ng/ unl oadi ng path 21 as indicated by
i magi nary |ines in Figs. 10 and 11 to rel ease the positioning and does
not- - di stwolerkd38s | oadi ng and unl oadi ng of the transfer rmedapééozséc | n
t e | oadi ng/ unl oadi ng path 21. As shown in Figs. 5 through
7, the second WD 97/ 12506 '

PCT/ JP96/ 02800 40 posi tioning
means 23 is conprised of one-side receiving bl ocks 35 which receive
the transfer rack 15 in a specified pgosition at a side of the

| oadi ng/ unl oadi ng path 21 and roller type eccentric shafts 36 which

press the transf ertdrearﬁsf&c%aéﬁ 2HUNN noReiRPErFEAL iR Y Egmalt;%%aé%gat

t he . ot her si to hold the transfer rack 15 between t

posi tion the transderudlsdditly idperadibfcihofhpeloedihgMiloading gt B2
direction in which the transfer rack 15 is | oaded and unl oaded.

The - eccentric shede aligfingrislgukod R disl corPect iy qred ibianed: and @Exaxddent
approximately at the center of the | oadi ng/ unl oadi ng path 21 in Fig.
4 as pivotally drilenahrasive repigkance|ospy that &he neesitimningyraad be

specially for Lhe an tes to press aligning blocks 42 provided
‘on a bot%cn;29§ﬁ§9§%3fﬁgggggégthe transfer rack 15 and rel ease 15

| tggi pressur e, thereby perfQemiRg tihRsAOSI QNI Y 18Mbadea adfhiAYLSMEL hE
P . with the rail members 25 of the transport stand 9 put in
contact with the rail members 26 of the transfer rack 15,
their abrasion resistances operate to hinder smooth loading
10 and unloading of the transfer rack 15, also causing
abrasion of the rail members 25 and 26 in an early stage.
Therefore, in order to avoid these troubles, the present
embodiment is provided with free flow conveyors 44 arranged
inside the rail members 25 in parallel with them, as shown
15 in Figs. 3, 4, 6, and 7.
The free flow conveyor 44 is laterally, in Figqg.
4, provided with a plurality of guide protrusions 44b which
are made to protrude and retreat by an air operatior on its
upper surface. When the guide protrusions 44b protrude
20 upward, they push up the rail members 26 of the transfer
rack 15 to lift them above a rail member 43. By receiving
the transfer rack 15 in an air-cushion like light contact
state at the upper ends of a number of guide protrusions
44b, the transfer rack 15 can be loaded and unloaded

25 smoothly and silently with reduced abrasive resistance.

The transport stand 9 is further provided with an



The guide rollers 24a and 24b guide the transfer rack 15 that is

| oaded or unloaded laterally with a slight pl ay, where the one

| ocated on the one-side receiving block 20 35 side is positioned slightly
outwardly of the block, so that it does not disturb the positioning
aof the trans rack 15 by the second positioning neans 23 using the

one- SW&"”H‘%’@& vi ng bl ock 35. The eccBRTM808%:: 36

is protruding in the 25 | oading/unloading path 21, however, it is allowed
t'o have such a structure that the bottom | ower surface of the

WD 97/ 12506 PCT/ JP96/ 02800

41 transfer rack 15 does not interfere with it in the |oading

or unl oadi ng operation in the |oadi ng/unl cadlng path 21. The al i gni ng
block 42 is correctly positioned and excel |l ent i n abrasive resistance
so that the positPd#i fpsbdenhcYLlindegr 4éctyhicic ke against a block 4kf

the transfer rack_15 i.s | oaded and und oaded with the_rail nmenbers 25
of the transport St&RY Qt%uggfnatransryefonf%ﬁ:)f #et Eanediatel v hakaxre Hther

the transfer rack e IS4 sist an ' t.0 .hi nder.
snoot h | oadi ng l(t):l'ggﬁ eﬁnf%‘g}gi%% %1? %Eeﬂltarr%ﬁskérQr%%%,eerég%g&glggugflﬁg

abrasi on of the raebeifegeby Eheapdecdbviny BLAN 132 HeAGDutted agatfikel 9L
in order to avoid these troubles, the present enbodi ment i"s provi ded

with free flow corPégers3 A4 af.aagédtl) and operaked he aniévierdens idpakbt

parallel wth them‘egs t%xgovt\@rar}sSferl nraFc;kgSiS33.s4’de(]5.3.v222d7by means of an
actuator 46a. At a hind part of the transfer rack 15 is
provided a handle 47 for loading and unloading it.

In order to change the transfer rack 15 loaded

10 with a number of the component supply cassettes 14 at the
transport stand ¢ of the component supply section 8, a
truck 61 as shown in Figs. 8 through 12 is used. This
truck 61 has a frame-shaped main body 63 having running
wheels 62, and the main body 63 is provided with a transfer

15 rack support section 65 that is adjusted in height by
toggle mechanisms 64. The height adjustment is performed
with the transfer rack 15 retained in the transfer rack
support section 65 to perform level adjustmeﬁt with the
transport stand 9 of the component supply section 8,

20 thereby allowing the transfer rack 15 to be securely passed
without hitching or the like.

The transfer rack support section 65 is supported
and guided so that guide rods 66 provided depthwise in two
places can be moved up and down by guide pipes 67 provided

25 at a fore part and a hind part of the ﬁaih body 63. The

toggle mechanism 64 is provided between the main body 63



The free flow conveyor 44 is laterally, in Fig. 4,
plurality of guide protrusions 44b which are pnde

provided with a
to protrude and-

retTeat by an air operation on its upper surface.
protrusions 44b protrude 20 wupward, they push up the
the transfer rack 15 to |ift them above a rail ne
receiving wo9mupseétransfer rack 15 in an air-cushion
state at the upper ends of a nunber of guide protrusion
transfer rack 15 can be | oaded and unl oaded 25 . snooth

reduced abrasive resistance. The transp
further provided with an WO 97/ 12506

PCT/ JP96/ 02800 43 42

cylinder 46 which abuts against a bl ock 45 fixed

15 i medi at el y begaaethdetransfer ek euppeek bectioflek
specified position and recei ved by the receiving

When t he gui de

rail nenbers 26 of
nber 43. By

| i kePCT/IRP6/0288Nt act

S 44b, the

ly and silently with
ort stand 9 is

air cushion
to the transfer r ack

byeafid tReatogg
bl ock 32 as a utted

agai nst it 5 @echsnigy 64 i extendedl andcoprantesl by gukeihgtas acrew

I mpact when the transfer rack_15 is delivered by
actuator 46a. At BRAFRALDAMRY & h@ﬁélﬁréﬁsF@rm‘P‘é%l@ELfﬁqu

means of an
down thg syprpeten
order_to c€ﬁnge

handl e 47 f | oadi d din
tﬁg t?ansfe?rragﬁ %gﬁ %gdeunkggrévé%?f b%uﬁﬁgfnd%n?h@ngbﬁ§ﬁﬁﬁﬁ %ﬁﬂﬂﬂ
cassettes 14 af tg§ agle medHANSROEL 5§ ank %a?:hl&hgacoiﬁ@%s?_%ﬁpgé{cﬁ% lon

8, a truck S showmn 1n Figs.” 8 through 12 is u
truck 61 has a fraar-sdaperhatid) ihoHgigBt havi ng runni ng

sed
wheel s 62,

and the main body 63 is provided with a transfer

10

15

20

25

As shown in Figs. 9 through 12, the transfer rack
support section 65 has a frame-like shape and is provided
with guide rollers 71, on the both sides’ frames 69, which
receive the transfer rack 15 from below at the rail members
26 to facilitate the loading and unloading of the transfer
rack 15. However, it retains the transfer rack 15 in a
specified pésition by connecting buckles 72a of retainers
72 with metal hooks 80 of the transfer rack 15, sc that the
transfer rack 15 is prevented from falling off. With this
arrangement, the truck 61 can be freely moved with the
transfer rack 15 carried thereon. Furthermore, the
transfer rack support section 65 has side guides 70 that
are made of a material such as synthetic resin having a
good sliding performance and operate to guide the transfer
rack 15 put on them, with which the possible rattling of
the transfer rack 15 when the truck 61 is moving can be
sufficiently prevented.

Furthermore, in order to change the transfer rack
15 at the transport stand 9 of the component supply section

8, it is required to stabilize the tramsfer rack 15 in a



15 rack support section 65 that is adjusted in height by t oggl e

mechani sns 64. The hei ght adjustnent is perforned with the transfer
rack 15 retained in the transfer rack support section 65 to perform
| evel adjustnent with the transport stand 9 of the conponent supply

séection_8§, eby allowi ng the transfer rack 15 to be passed
wkt hout  hi tcﬁlgr?ah%}?gthe like. The transfer lr’(;@@;?ﬁ%é%rt

section 65 is supported and gui ded so that guide rods 66 provided
depthwi se in two pl aces can be noved up and down by gui de pipes 67
provided 25 at a fore part and a hind part of the main body 63. The
toggl e mechanism64 is provi ded between the nain body 63 WO
97/ 12506 44 PCT/ JP96/ 02800

43 and the transf.er, rack supporl section 65, and the toggle

mechani sm 64 is e?&e&?tfféﬁdop°56?ii‘?§ct e%" W‘éﬁﬁrﬁ‘? RpElasy Ehis requiramentysy
by a handle 68 t p. t rack 65. Ther ef or e,
by ext endi ng and%con aﬁ%%t?ﬁ%%g% #o%%%%ﬁgﬁéniasrﬁ%r L[%P e %d‘fae“{i&
the transfer rackody 63 to HaNmBeeddiySisd ddmlByIR! foot ped e
shown in Figs. 9 fﬁggugh 12, the trangfer rack B gﬁpp%?ta%é% iogq has
a frame-like shaptheastiang proppeled3 is lowerddd,gikdsbuts ladfainét, tRE filp oot h
sides' franes 69, which 10 receive the transfer rack 15 from bel ow at the

rail nembers 5  suxf@aep tPasitiretghebehween ddien gradndbadyosdli amd ofhe Hdoor
retains the transfer rack 15 in a

transfer rack [15. Howeve I t

speci fied positi ¢t %nﬁg’%’ﬁeﬁ?a BEFEXFBELDS CRF 1imibRd% 63 from moving
with the running wheels 62. When the stand stopper 73 is
raised, the stretch between the main body 63 and the floor
surface is released to allow the main body 63 to freely

10 move with the running wheels 62. The truck 61 is provided
with handles 90 for the movement.

Furthermore, the truck 61 and the component
supply section 8 are provided respectively with a
connecting bracket 75 and a connecting rod 76 which connect

15 together when the truck 61 is put in a specified positional
relation with the transport stand 5 of the component supply
section 8. The connecting rod 76 is made to advance and
retreat by an air cylinder 77 to effect the connection and
release of the connection.

20 Furthermore, whether or not the transfer rack
support section 65 and the transport stand 9 of the
component supply section 8 coincide with each other in
support height with respect to the transfer rack 15 is
important because it determines whether or not the passing

25 of the transfer rack 15 betweenl them can be performed

smoothly without hitching nor twisting. Therefore, the



72 with nmetal hooks 80 of the transfer rack 15, so that the 15 transfer
rack 15 is prevented fromfalling off W th this arrangerrent— t he

t Fprek—6t—Tambe freely noved with the transfer rack 15 carried

t her eon. Furthernore, the transfer rack support section 65 has
stde guides 70 that are made of a material such as synthetic resin
having a 20wmemdsesl | di ng performance and operate to gui de PCRIPI6/02808f er
rack 15 put on them wth which the possible rattling of the transfer
rack 15 when the truck 61 is noving can be sufficiently prevented.
Furthernore, in order to change the transfer rack 25 15 at the transport
stand 9 of the conponent supply section 8, it isrequiredto
stabilize the transfer rack 15 in a 4sV\O 97/ 12506

PCT/ JP96/ 02800 44 specified
position. In Ofdegartegeﬁ t'e?t(ﬁbcﬁ%ﬁtr %%‘“ﬁ%@ed with aashemghét%ﬁ%tﬁ
provided at a portion of the main body 63 to be noved up and down gy a
foot pedal 74. Wigieans 78 hforstdewidingpptiethéri sheowsaadfert rabkt suppseirnst
the fl oor 5 surface to stretch between the main body 63 and the fl oor
surface, thereby pedgbntpfigchedranefeboBCleBuUPPERt RRRTHPD 65 ofyitthe thuck

wheel s 62. W th t and ' tretch
TR 1 s S AR etk R, 45
th bod 3 I t k
he, 0 200 9 \ilpgel, A, SIS Batheastns bbevheshipdie ofkial o

Furthernore, the Ekﬁ%@eﬁlt%@dt&ﬂ@kcﬁﬂpﬁﬁ&nthe component supply section 8.
With this arrangement, the height adjustment of the
transfer rack support section 65 by the toggle mechanisms
64 can be achieved properly in a short time.

10 As shown in Figs. 4, 6, and 12, the height
detecting means 78 is comprised of a slit plate 78a
provided at the transfer rack support section 65 and
photocouplers 78b through 78d which detect whether the
height of the slit plate 78a is higher than, lower than or

15 at the set height in three steps.

An example of a procedure for executing the
collective change of the component supply cassettes 14 at
the component supply section 8 will be described below.

First, in parallel with supply of components at

20 the component supply section 8 of the mounter 2 shown in
Fig. 1, the transfer rack 15 put on the truck 61 as shown
in Fig. 13 is loaded with a required number of component
supply cassettes 14 so that the cassettes can be
individually positioned, loaded and unloaded to prepare for

25 the subsequent component change. Therefore, to supply

depleted components, a component supply cassette 14 storing



supply section 8 are provided respectively with a connecting bracket
75 and a connecting rod 76 which connect 15 together when the truck 61 is
put in a specified positional relation with the transport stand 9 of

t he conponent supply section 8. The connecting rod 76 is nade to
advance_ and reat by an air cylinder 77 to effect t I on and
rel ease of twggg%%ﬁgection. 20 Furt her nore, whet erﬂgr not the
t.ransfer rack support section 65 and the transport stand 9 of the
¢onponent supply section 8 coincide with each other in support hei ght
with respect to the transfer rack 15 is | mportant because it

determ nes whet her or not the passing 25 of the transfer rack 15 between
t hem can be perfornmed smoot hly wi t hou#6hi t chi ng nor twisting.
Therefore, the therei 97/ 12506 )
PCT/ JP96/ 02800 erein e same component as t;&:g compo?ﬁr&eﬁ:pat is

embodi ment is proylAgd iy kgh | ns, /78 .for _deci di ng
whet her the transefler rae(lzwlg;sﬁ (Ig'rg'tbg étdﬁ&{gdgﬁ%ng ttﬁ‘ﬁ%nsﬁcgtrmflagklgu’f)‘bort
section 65 of thepérudladed. &b ichaiedl the, thipahess t BAR, UmddiBleel D
t he support 5 height of the transfer rack 15 at the transport stand

bet ween t he truckcéfipenshtt BeppbypraESEtteUpp| stoxdcig theBein new cWhbbnéhit s

arrangenent, the height adjustnment of the transfer rack support
section 65 by5t hef®Bgehe GhaNGeniignEC be logdedan be achieved properly in a
short tine. 10 hown in Figs. .4,..6, and 12,  the hei ght
detecting neans 78 is corrprﬁsegh%f Pgegf-}’lt: pﬁ“ﬁ’f’g“;"gﬁg' while "oneCot " two

component supply sections 8 is supplying components, the
other is in the standby state. Therefore, in the case
where the component supply section 8 to be put in the
10 standby state when the component supply cassette 14 is
depleted at the transfer rack 15 loaded in the component
supply section 8 or when the component to be supplied in
the subsequent component supply stage is to be changed is
put in the standby state and requirement of supply or
15 change of the components is detected and displayed, the
transfer rack 15 at the component supply section 8 put in
the standby state is taken out and replaced by a transfer
rack 15 loaded with new component supply cassettes 14,
thereby executing the collective change of the components.
20 The collective change by the transfer rack 15 at the
component supply section 8 can be detected by a microswitch
101 as shown .in Figs. 3, 4, 6, and 7 provided at the
transport stand 9, and based on this detection, the
‘propriety of the components after the collective change is
25 automatically decided. It is to be noted that the decision

can be executed on the components loaded initially



provi ded at the transfer rack support section 65 and phot ocoupl ers
78b through 78d which detect whether fhe _height of the slit plate 78a
i s=higher than, Tower than or 15 at the set height in three steps.
An.exanpl e of a procedure for executing the col l ective change of the
conponent supply cassettes 14 at t he conponent supply section 8 w |
be Hescr-i bedwioet7a2506 First, in parallel w thPGT/{RN2806
cahponent s at 20 the component supply section 8 of the nounter 2 shown
in Fig. 1, the transfer rack 15 put on the.truck 61 as shown in
Fig. 13 is |loaded with a required nunber of conponent supply
cassettes 14 so that the cassettes can be I ndi vi dual Il y positioned,

| oaded and unl oaded to prepare for 25. thg,subsequent conponent change.
Therefore, to supply depl et ed conponents, a conponent supply cassette
14 storing colYerPi$d2pOfh the transfer rack 15. _

PCT/-JP96/ 02800 : 46 therein the
sanme conponent as the conpdfisert thettransfer raxk rintigy deippidred aio tfige
conponent supply section 8 is to be | oaded. To change the type of
the conponents, &ransporo@$andntd sapgl yleagdeset tthel 4micreswiteheddln imw

t 5 for_th is to be |oaded. In.th
o coont | embodi monPEORRPE CORREA T0cPe SPNGED foRenAeLaE| SR8 hPRHRS F <

Suppl Vi ng coMBonephs. dhifierer fhlICis® | fnth® RLANIRRCHE! ool NTECTOL .

~in the case re the conponent supp sectlon e pu Nt he® 10
standby state whegitR@r£@NPEAGH! t Bé PREAnSHRSCdtn! 9 Lo be removed, the

pressure from the transfer rack 15 is released to be turned
off to detect the removal of the transfer rack 15. With
the change of the state of the microswitch 101 from the

10 non-detection state to the detection state in regard to the
transfer rack 15, the occurrence of the loading of the
transfer rack 15 can be decided. With a shift of the state
of the transfer rack 15 from the detection state wvia the
non-detection state to the detection state again, the

15 occurrence of the collective change of components by the
transfer rack 15 can be decided.

Such a decision is executed, for example, by a
microcomputer 102 as shown in Fig. 23 for controiling the
operations of the mounter 2 and the component supply

20 section 8. Therefore, to the microcomputer 102 are
inputted an operating signal from a console panel 103
specially provided for the component supply section 8,
detection signals from the photocouplers 78b through 78d of
the height detecting means 78, and a variety of detection

25 signals representing operation states as well as an ON/OFF

signal from the microswitch 101. When occasion demands,



depleted at the transfer rack 15 | oaded in the conponent supply
section 8 or when the conponent to be supplied in - t he subsequent
conponent supply stage is to be changed is put in the standby state
and requirenment of supply or 15 change of the conponents is detected and

di spl axed, W{‘”"%ﬂg transfer rack 15 at the conponent sup%,@%n 8 put

Ln the standby state is taken out and replaced by a

rack 15 | oaded wi th new conponent supply cassettes 14, t her eby

- sexecuting the collective change of the conponents. 20 The collective
change by the transfer rack 15 at the conponent supply section 8 can
be detected by a mcroswi tch 101 as shown in Figs. 3, 4, 6, and 7
provi ded at the transport stand 9, ark® based on this detection, the
propriety of the conponents after the collective change is 25

aut omati cal |y dedi¥fe§onspie;rangl 303,680 e SRMWORLY MRed wikh the conspliee

executed on the nept o] lnigially WO 97/ 12506
PCT/ JP96/ 02800 %QHEB ot §h£ ﬁgsgtér 3. 47 collectively in

the transfer rack 15. Furthermore, %%”%%é‘%etcf&% Eﬁte%f rﬁ%kyétggm}f%gy P51 i s

delivered to the transport stand 9 a | oa e mc

pressed by this tuhebeomponedtsntssd diginge!, ahfeh®fiztg 96 prévidd® du 3pefer
rack 15. When the transfer rack 15 is wi t hdrawn fromthe transport

stand 9 to beSrerrpagferhgack 15 passsheenfiomPigs.t riansi®er astkli5 iand
rel eased to be tlirnr}.%g:mation cg éaocrgect:gct thet re‘[’rgggé %1:1 the transfer rack
15. Wth mponent s each component
supply cassette 14 loaded on the transfer rack 15 is
stored. If the storage is effected every time the transfer
rack 15 is loaded with each component supply cassette 14 as
10 shown in Fig. 13, error is reduced, preferably. However,
the present invention is not limited to this, and the
storage may be effected at another point of time such as a
point of time when the required component supply cassette
14 has been loaded.
15 The memory 104 is implemented by one capable of
reading and writing. In correspondence with this, a
reading/writing means 105 for reading and writing component
information at the memory 104 as shown in Figs. 14 and 15
is provided at the component supply section 8, and this is
20 also connected to an input/output port of the microcomputer
102. The component information is the number of components
stored in the each component supply cassette 14 and the
like other than the type of components. In regard to the
number of components, the numbers of used ones and
25 remaining ones are recorded according to the supply of

components, and it can be used for another purpose such as



t he change of the state of the mcroswitch 101 fromthe 10 non-detection
- state to the detection state in regard to the transfer rack 15 the
OCTUTTENCE of the loadi ng of the transfer rack 15 can be deci ded.
Wth a shift of the state of the transfer rack 15 fromthe detection
state via the non-detection state to the detection state again, the
157 occurrenowoofnsste col | ecti ve change of conponents by théCT/IP96n2800anst er
rack 15 can be deci ded. Such a decision is executed, for
exanple, by a m croconputer 102 as shown in Fig. 23 for controlling
the operations of the mounter 2 and the conponent supply 20 section
- 8. Therefore, to the mcroconputer 102 are | nputted an operati ng
signal froma consol e panel 103 speci gyl y provided for the conponent
supply section 8, detection signals fromthe photocouplers 78b

t hrough 78d of decikhenN8FJbhe (BAGEHiIdN FE2BSmPSnemtl. @ variety of
detection 25 signals representing operation states as well as an OV OFF
signal fromthe mcrosw tchitOis thhere austeesi dthatethedmemory 104 mi¥Y be a
97/ 12506 . PCT/ JP96/ 02800

48 - t he conséradpQRéY TEROEHn bdncHvenISRagsedtniish RPIRPaNE®| Bse a
panel of the nounter or .t he deci siaon of

2. . Furth v |
the propriety of reading.meang instsad fgré%?'la%&?,ﬁg/ HENBHES P08 1050y Fled
at the 5 UIQNSkehel BRE {OnaeroliWn bha blfiext) ddh A thabl Ssggg}ﬁ.

I nformati on of each conponent store n each conponent
cassette 14 |oaded on the ttrRESiRrocemsuteri $02 is connected at its output

side to an indicating lamp 100 for indicating the
proprieties of the states of the mounter 2 and the
component supply section 8 and various operations, a
10 warning means 106 comprised of a letter indication, a
buzzer, an indicating lamp, or an appropriate combination
of them for giving a warning on the console panel 103 when
the result of deciding the component is improper, the air
cylinder 77, the first and second positioning means 22 and
15 23, the free flow conveyor 44, and the like, ana operates
to control their operations. The indicating lamp 100 can

be commonly used as the warning means 106.
The microcomputer 102 manages the number of
remaining components in each component supply cassette 14
20 loaded in the compcnent supply section 8. When component
depletion occurs, the microcomputer 102 displays it by the
indicating lamp 100 or the console panel 103 and informs

- the operator of it at need by issuing an alarm sound.

Fig. 14 shows an initial work of the procedure
25 for withdrawing the transfer rack 15 lcaded with the

depleted component supply cassette 14 from the componeﬁt



stored. If the storage is effected every tine the transfer rack 15 is
| oaded with each conponent supply cassette 14 as 10 shown in Fig. 13,
error is reduced, preferably. However, the present invention is not
limited to this, and the storage may be effected at another point of

tinme such a poi nt of tine when the required conpon I
cassette swﬁsllaz%as been | oaded. 15 The mem)rﬁ@glﬁ%d

i apl ement ed by one capabl e of readi ng and witing. In
correspondence with this, a readi ng/witing neans 105 for reading
and writing conmponent information at the nenory 104 as shown in Figs.
14 and 15 I's provided at the conponent supply section 8, and this is
20 al so connected to an input/output port oP0t he m croconput er 102.
The conponent infornma

ilon IS, th% nunbgr of gﬁgponents stored in the
each conponent suBPPH¥ASEIW P4 ifgnfhegtanddy gtate ot*ﬁﬁs§9ﬂﬂ1bﬂhéaﬂy§8 of
conponents. In re d t f t he n ers
used ones and ZSE%W?% n%%or?eﬂ?tgre recor(’g1 agggg%% t%p??%" p‘b‘?yt%?
conponents, and i kofBfndiet HRH1HOEeSPOGNY IRUERO S ,8fate to put e

97/ 12506 PCT/ JP96/

49 deci sion dh the deprett gpomftizarglonsllation. In the above! bthfelO
be noted that the nenory 104 nay be a read-only menory. In this case,
it is proper Bo uSheagair CY*’é’&%ﬂl‘n9'77né§n§PEﬁ§t%<&ob}of°Rmtnaadangtur:ktlogk

means | 05, so 5kthat éhg co ructlo and control can be nmade sinple.
The m croconmput er*%623P8 &8fin Ed of Y es R panel 103, so that the

connecting rod 76 is engaged with the connecting bracket 75
as shown in Fig. 15A to connect and fix the truck 61 in the
position. In the above state, the stand stopper 73 is
10 operated as shown by (b) in Fig. 14 to prevent the main
body 63 from vainly moving from the connecting position.
Subsequently, the height adjustment of the
transfer rack support section 65 on the truck 61 and the
component supply section 8 is performed by the toggle
15 mechanisms 64. The height adjustment is performed so that
the indicating lamp 100 emits green light for indicating
the propriety in accordance with the detection of the
height detecting means 78 as shown in Fig. 15B.
When the height adjustment is completed, the
20 automatic first and second positioning means 22 and 23 are
made to automatically enter into a positioning release
state by a positioning key and the like on the console
panel 103, and thereafter the free flow conveyor 44 is
moved upward by a free flow key.and the like on the consocle
25 panel 103 to complete the preparation.

With this preparation completion, the transfer



side to an indicating lanp 100 for indicating the proprieties of the
states of the nounter 2 and the conmponent supply section 8 and various
oparartrons, a I0 warning neans 106 conprised of a letter indication,- a
buzzer, an indicating | anp, or an appropriate conbi nation of themfor
giving a warning on the consol e panel 103 when the result of deciding
t hé™ conponentw097/128¢8 oper, the air cylinder 77, the fi reT/sepsio28escond
positioning nmeans 22 and 15 23, the free flow conveyor 44, and the |iKke,
and operates to control their operations. The indicating |anp 100 can
be commonly used as the warning neans 106. The m croconput er
102 manages the nunber of remai ni ng conponents in each conponent
supply cassette 14 20 |oaded in the conmporgnt supply section 8. Wen
conponent depl etion occurs, the mcroconputer 102 displays it by the
indicating | anp 1QQc 15hen Cas YompeaRat Q8p PP Gddtidh 8 is paddiba WFELREOT
- of it at need by issuing an al arm sound. Fig.” 14 shows an
initial work of theuskoéadasesh®é inoFigi t héiremidiaw bett tha st rang ik rhzk
| oaded with the depl et ed conponent supply cassette 14 fromthe
conponent 15)\onte/ 4hgfransfer rack support section 65. The removal
PCT/ JP96/ 02800 50 supply section
8 in the standby Sfathe REARFESH WK A7 from the txapsppxt ﬁﬁa‘%‘ﬁpé)fnc iR 61
. 1's arranged opposi 0 e o] n U [ in st.andby
dt2gel {4 dﬁ'tecteﬁ 'B[SP eRt S wi‘ﬁ%h. b8 1{1112% b%@&

state to put them In the correct positional relation."1n t
st at e, 5 the ai rraysEederadid 15 PYlaiced by apspetifiled pdsiti IOk the

truck 61, the transfer rack is held on the truck 61 by

engaging the buckles 72a of the retainers 72 with the metal

hook 80 according to a procedure as shown in Figs. 172 and
10 17B.

Then, by operating again the truck lock key, the
connection of the connecting bracket 75 with the connecting
rod 76 between the truck 61 and the component supply
section 8 is released, and the stand stopper 73 is raised

15 to release the movement preventing state effected by it.

Subsequently, the truck 61 is wmoved to a
specified working position as shown in Fig. 18B. The
movement of the truck 61 £rom the component supply section
8 is decided by the microcomputer 102 upon the non-

20 interrupted state of the photocouplers 78b through 78d of

the height detecting means 78, and the indicating lamp 100

is unlit. The working position is the position where a

- work of newly storing components in the depleted component
supply cassette 14 or a work of changing the cassette for

25 a component supply cassette 14 that is storing components

to be subsequently required is performed.



key and the |ike on the consol e panel 103, so that the connecting rod
76 is engaged with the connecting bracket 75 as showmn in Fig. 15A to
connect and fix the truck 61 in the position. 1In the above state,

t he stand stopper 73 is 10 operated as shown by (b) in Fig. 14 to prevent
t e main wo 0603 fromvainly noving fromthe connecti ri,g:k k(ﬁn
Suksequent |y, the hei ght adjustnent of the transfer rac support
section 65 on the truck 61 and the conponent supply section
performed by the toggle 15 nechanisnms 64. The hei ght adjustnent |s
performed so that the indicating lanp 100 emts green light for

I ndi cating the propriety in accordance wth the detection of the
hei ght detecting nmeans 78 as shown in Fig BB. v%en t he
hei ght adj ustnent is conple&ed t he utonaﬁlc first and secaon

positioning neans 22 and 23 r §he °°m99ﬁﬁ? FYPRLY AfR5eD By fEﬂTeWh4QQ(¥h9
positioning rel easgyck 61ShRL DY¥mSvdPs! O% 3%’%35 olrd Zﬁrfg‘ tw e

consol e panel 103, and thereafter t ree

noved upward by a grepareldowrex amdedplitfpjdaﬁwm thersnsser eraéié 15°3lgeH03
to conplete the preparation. Wth this preparation

conpl etion, the tmitdfeeach componey® 98LPREV6 cassette 14 accommodating
PCT/ JP96/ 02800 rack 15 on the
conmponent suppfy &2EFEdR 8 Feapixed gmoynthef neces%c@@!!"ﬂ%nmmm mioveH g.

16 To draw out e L AURLehe A neneianelDBlEfpd N ans! et rack, suppart

section 65. The remnova rans
st and 9 inthis 49, When they are put in the specified positional

relation, by operating the truck lock key, the truck 61 is
connected to the component supply section 8. Further, by
10 operating the stand stopper 73 in the same manner as
described above, the movement of the truck 61 is prevented
and the height adjustment of the transfer rack 15 is
performed.
When the above operation is completed, tﬁe
15 transfer rack 15 on the truck 61 is passed to the component
supply section 8 as shown in Fig. 21 to deliver the
transfer rack 15 from on the truck 61 onto the component
supply section 8, thereby performing the collective change.
Subsequently, the free flow key and the like are operated
20 on the console panel 103 to move down the free flow
conveyor 44, and thereafter the automatic first and second
positioning means 22 and 23 are operated by the positioning
key and the like to position the transfer rack 15 on the
transport stand 9.
25 The microcomputer 102 executes a component

decision processing control on the collectively changed



5 stage is detected by the mcroswitch 101. When t he transfer rack
15 is placed in a specified position _on the truck 61, the transfer
ratk 1s neld on the truck 61 by engagi ng the buckl es 72a of the
ret.ainers 72 with the netal hook 80 according to a procedure as shown
in"Figs. 17A and 10 17B. Then, by operating again the
truck | ock k¥Q9owinsesé connection of the connecting bracPRETIR%AMOPNH t he
cofinect i ng rod 76 between the truck 61 and the conponent supply
section 8 is released, and the stand stopper 73 is raised 15 to release

t he novenent preventing state effected by it. Subsequent |y,
the truck 61 is noved to a speci fied working position as shown in
Fig. 18. The moverment of the truck @3 fromthe conponent supply
section 8 is decided by the mcroconputer 102 upon the non- 20

i nterrupted statecempbhenpsosecordimy st/ flvwalgrt/3@ ehown in thg. hehght
detecting neans 78, and the indicating |anp 100 Is unlit. The working
position is the posiyidremitdiee ogcurrencentk the heading por indoadinmoEnthei n
t he depl eted conponent supply cassette 14 or a work of changing the
cassette for 25 tﬁaﬁﬁﬁﬁﬁn§ﬂstEgpF§ gesidet ebY12pn ON/PEF shistemy cofpbhent s

;&?ﬁpggf’gggggn“x.iég gwlng.gghl ioRerifnorgggp #1, it e:\c/%xgtgslzt?}?g component ,
the conponent SUPBLY;SeGhi O8nSrdy O WlepN #bN8na the dUBKHGEhD moved, a
previ ously prepare% 3r new y prepg}ed truck %1 equi ppe %?F%gé EQ
transfer rack 15 k@aged2, it accepts selection of an operation mode by a

mode selecting key on the consocle panel 103.
The operation mode to be selected is any of the
operation mode of executing no decision on, for example,
10 the propriety of the component, the operation mode of
executing decision on all ones and the operation mode of
executing decision on only the required one. The component
to be determined as one to be subjected to decision is, for
example, a component depleted, a component subject to
15 change due to alteration of the product type or the like,
and such a gomponent can be inputted by operating the
console panel 103 or automatically designated by the
microcomputer 102. '
It is also acceptable to execute the component
20 propriety decision always on all componeﬁt supply cassettes
14 without performing the operation mode setting as above.
In step #3, the selected operation mode is
decided and the program flow proceeds to a component
decision subroutine of step #4. As shown in Fig. 25, the
25 component decision subroutine of step #4 is to execute

control of step #12 and subsequent steps only in the case



wi th each conmponent supply cassette 14 accommodati ng 5 therein a required
anount of necessary conponents is noved fromthe above-nenti oned
wor ki ng position as shown in Fig. 19. When they are put in the
speci fied positional relation, by operating the truck | ock key, the

truck 61 is nnected to the conponent supply sectlon r

10. operati n&’q%@ @?and stopper 73 in the same nmanner Pg.”@é’so(&ﬁrblﬁbed
above, the novenent of the truck 61 is prevented and t he hei ght

adj ustment of the transfer rack 15 is per f or med. When
t he above operation is conpleted, the 15 transfer rack 15 on the truck 61
I s passed to the conponent supply section 8 as shown in Fig. 21 to
deliver the transfer rack 15 fromon t34e truck 61 onto the conponent
supply section 8, there?y rforn1ngpthe col I ective change.

Subsequent | y, t he Wheze eGHSREY 2fdCPRRORERE ’a?ee’Eﬁ%’rb&de&n Byepotlihe In

consol e panel 103 S r and
thereafter the aut™diat nﬁc flér)g?m!;c ggégg%oé %\gSltlggl | onl%/oﬁ‘ %E‘Lal?ﬁ SFRARGRET) 3
are operated by thgdroshbi pbditioned ke ab t hﬁahsissréos&%@ '8n 5@6 the

transfer rack 15 on the transport stand 9.
m croconput er 10Zompomentesupply cragEeTtet 14, armﬂnnnsuon ﬁf@@f&édrat the
control on the collectively changed WO 97/ 12506

PCT/ JP96/ 028005 transfer rack 15 is subject:ed to 5positioniggpwhtht the
according to a fl %@a@?ﬁg/ﬁi;ﬂgy mcl,annsFll%S provided at the compenent suppl
pPiy
section 8, and the program flow proceeds to step #13.
In step #13, component information of the
component to be subjected to decision according to the
10 operation mode, i.e., whether it is the component relevant
to all the component supply cassettes 14 or the component
relevant to the designated component supply cassette 14 is
read from the memory 104. Then, in step #14, the read
component information and a preset list of required
15 components are cross-referenced to each other to decide
whether or not the objective components after the
collective change are proper or improper.
When the components are improper, the program
flow proceeds to step #15 to operate the warning means 106
20 to inform the operator of it, and a regquired error
processing such as a processing for disabling the further
operation to allow the mounter 2 and the component supply
section 8 to be operated is executed. In step #16, when
the error processing has been executed, the program flow
25 returns to step #12 because the subsequent component is

required to be subjected to decision again. When the error



Only when the occurrence of the |oading or unloading of the transfer
rack 15 is decided by an OV OFF history of the mcroswitch 101 in .
st|gp—#T, 1T executes the conponent 5 decision control in step #2 and the
subsequent steps. In step #2, it accepts selection of an operation
mode by a node sel ecting key on the consol e panel 103.

The operat i owownessso be selected is any of the oper aPCYIPIIISH0Of
executing no decision on, for exanple, 10 the propriety of the conponent,
t he operation node of executing decision on all ones and the
operati on node of executing decision on only the required one. The
conponent to be determ ned as one to be subjected to decision is, for
exanpl e, a conponent depl eted, a conponent ggbject to 15 <change due to
alteration of the product type or the I|ike, and such a conponent can
be inputted by opggabéBgikdiChas not COEED| &kddfteld, 18R e0ke@UbOFBLLSAbE Ve
desi-gnat ed by the m croconputer 102. It 1s also
accept abl e t 0 exesubsgetibenic copapant 29s poOPreguiyre®ci ShdNtRLYEFSrONL AL |
conponent supply cassettes 14 without perform ng the operation node
setting as above.present subroutinenist cpmpletede sel ected operation node is
deci ded and the program fl ow proceeds to a conponent deci si on

subroutine of step #4. As sHow? FR he gotsed thaf sush a GRRRONERt BEepsiohy
subroutine of te&e#ﬁs#%ntﬁar?&eec%ggcuted li@%turg% :é'{a&é}ee%oﬁ%%ngﬂgs to be

subsequent st é&ps oOn the case e
PCT/ JP96/ 02800  mounted initially collectively by the4transfe¥hfi&x dp§i sion
of conponent is executed in step #11. In

When the result of decision is proper, the

microcomputer 102 enables the further operation to allow
the mounter 2 and the component supply section 8 to be
10 operated.

It is to be noted that the emptied truck 61 is
moved again to the working position as shown in Fig. 22 to
be subjected to the subsequent preparation.

As described above, a number of component supply

15 cassettes 14 are arranged at the component supply section
8 of the objective mounter 2, the one corresponding to the
electronic component each time required by the objective
mounter 2 is operated to supply the required electronic
component to the mounter 2, and to effect change of

20 components and supply of components depleted consequent
upon consumption, the transfer rack 15 loaded with a
specified number of component supply cassettes 14
positioned and supported individually is handled for the
collective change. By carrying the transfer rack 15 on the

25 truck 61 so that it is allowed to be taken in and out of

the truck 61, even when the seriate number of component



step #12, according to the position control of the transfer rack 15
positioned on the transport stand 9 of the conponent supply cassette
14, a menory 104 provided at the 5 transfer rack 15 is subjected to
pdsitioning with the readi ng/witing neans 105 provided at the
conponent s section 8, and the programflow pro &iﬂhﬁﬂ%teD
#1.3. WHDSM In step #13, conponent information of(i’t%ﬁ'

conponent to be subjected to decision according to the 10 operation node,
i*.e., whether it is the conponent relevant to all the conponent
supply cassettes 14 or the conponent rel evant to the designated
conponent supply cassette 14 is read fromthe nenory 104. Then, in
step #14, the read conponent informt3tn and a preset |ist of

required 15 conponents are cross-referenced to each other to decide
whet her or not t HRERIYeCRPFELEBFAPHhER Beateadeq Ha the tranffexcrack thamge

i . . . t 1 i ,
the brogram SRR, BAEESCAR Fig%s: BCHLE P CRaR BT Ehs AR
106 20 to infqigu hes opgkh aber e@kinly modad %oﬁgﬂylﬁ%eﬂé?ﬁrﬁm truck 61

processing such as a processing for disabling t t Op€ration
to all ow the rmouRjitthoutabdihbeisopanesd byUpRe¥e factor@RCt BNpSsd thd&he

operated is executed. In step #16, when the error processing has
been execut eds thegmadgrarackolf l2adedewitinsheoconmmetit? shppayseaddettes
subsequent conponent is required to_be subjected to decision again.

Wien the error 14 betweepcfhbeg tpick;61 and the component supply section 8,

PCT/ JP96/ 02800 the withdrawal of the transfer rack 15 from the component

supply section 8 to the truck 61 and the delivery of the
transfer rack 15 into the component supply section 8 are
10 timely executed for the collective change of the component
supply cassettes 14. With this arrangement, the weight and
bulkiness of the transfer rack 15 loaded with the component
supply cassettes 14 exert almost no influence on the
operator in the collective change operation. Therefore,
15 the collective change of the components can be achieved
easily and speedily without limitation of the seriate
number, size and weight of the component supply cassettes
14 to be collectively handled, and this is helpful in
further increasing the operation speed and the working
20 efficiency of the objective mounter 2.

Furthermore, the transfer rack 15 delivered to
the component supply section 8 is automatically positioned
in the direction in which the transfer rack 15 is loaded
and unloaded and in the direction perpendicular to the

25 direction in which it is loaded and unloaded by operating

the automatic first and second positioning means 22 and 23.



55 processi ng has not been executed, the re-decision of the
subsequent conponent is not required, and therefore the present
sunroutiné 1s conpleted. It is to be noted that such a
conponent propriety 5 deci sion can be executed |ikew se on the conponents
t o- be nounted initially collectively by the transfer rack 15.

When t he reswwoomizsedeci sion is proper, the m cr oconput eCcT/APss/0280abl es
the further operation to allow the nmounter 2 and the conponent supply
section 8 to be 10 operated. It-is to be noted that the
enptied truck 61 is noved again to the working position as shown in
Fig. 22 to be subjected to the subsequent preparation.

As described above, a number of conponent swpply 15 cassettes 14 are
arranged at the conponent supply section 8 of the objective nmounter 2,
the one correspongiifth &®ikNBrrangedfic! tOR posPERORERY PRAGEHiIVRY SRELiSd
by the objective nmounter 2 1s operated to supply the required

el ectronic cdmpomdet two tairestivnay Zithodtt copéfadr ehanigdieiduid
conponents and supply of conponents depl eted consequent upon
consunption, the differenceadnd mnarsddy Wit hvirtue ofpsbef awtomabibety. of
conponent supply __.cassettes _14 ,_posiijaoned and supported individually
"o handl ed fof t h@BeTetorsy | EbE: VRrkiR Rt T4 SAGH, YT RRE RaRULE DPABR 15
on the 25 truck t Efqd ' o,.pe_t d nd_out of .

the truck 61, %ver?§1 g%etﬁggggé}%ﬁgaﬁﬁﬁﬁgru%fthﬁﬁgﬁghlé%é§ 10 Sugpyying
97/ 12506 components can be solved. PCT/ JP96/ 02800

Furthermore, the free flow conveyors 44, the
guide rollers 71 and the like provided as guide means at
the component supply section 8 and the truck 61 guide the

10 loading and unloading of the transfer rack 15 when passing
the transfer rack 15 between them. Therefore, the loading
and unloading of the transfer rack 15 for the passing can
be achieved smoothly without hitching, and-this allows the
working efficiency to be further increased.

15 Furthermore, the two component supply sections 8
are each loaded with a seriate number of component supply
cassettes 14 required for supplying electronic components
to the objective mounter 2. While one component supply
section 8 is supplying components to the objective mounter

20 2, the other component supply section 8 is put in the
standby state to execute the collective change of the
electronic components without influencing the work at the
objective mounter 2 to allow the preparation for the supply
of the subsequent compconent to be achieved. With this

25 arrangement, the change of components at the objective

mounter 2 is only required to perform switching use of the



56 supply cassettes 14 to be loaded in the transfer rack 15 is
great, large in size, totally bul ky and heavy, the transfer rack 15
can be easily noved together with the truck 61 wi t hout bei ng '

i nfluenced by these factors. By passing the 5 transfer rack 15 | oaded

wi.th the co pply cassettes 14 between the tr t he
$htasie” %ﬁg?}q,@g@_

coaponent supply section 8, the withdrawal of the tran 15
from t he conponent supply section 8 to the truck 61 and the delivery
of the transfer rack 15 into the conponent supply section 8 are 10
tinmely executed for the collective change of the conponent supply
cassettes 14. Wth this arrangenent, the weight and bul ki ness of the
transfer rack 15 | oaded with the conponent 58 supply cassettes 14 exert

al nost no influence on Hgg 1 oge%ftor i n h e _col l ective change
operation. Ther ef BPEPORSE SUPRLYOPPELIPRR &ha g‘@rﬁ O¥¢ie %’B@ﬁéﬁgéechﬂS%e
achi eved easl | Ayt l.Lnm,tatiopn of the seriate
nunber, size andaém%+%h?@g?ﬁé)ﬁ‘ggjcéoa%\yﬁe%%&ﬁ%{? géés%?t gg‘pp?esse‘iﬁ?otlb%

col l ectively handhegimand and $heScdElddtivd thange of Lﬁﬂé‘%mggﬁéﬁesé%%]ez

operation speed and the working 20 efficiency of the objective no
Furthernore, the ¢asssttes rdcicabsbdebasilpdadinieved witheaCoinegatgsiipp! v
section 8 is automatically positioned in the direction in which the
transfer rack®15 is | oaded Furtherpageurthmderiate humbér ofi thet tomponent

bperating. - oREE GREEETRP OF RGPS ot sth SR BRE Y REahS e 2.

WO 97/ 12506 be the seriate number of cassdt s‘J P:?c@éoéggglying the
components to the objective mounter 2. Therefore, the
collective change of cassettes for the change and

10 replenishment of electronic components to be supplied to
the objective mounter 2 can be achieved at once in a short
time.

However, the present invention is not limited to
this. If the seriate number is made to be a unit division

15 seriate number of the seriate number of the cassettes for
supplying components to the objective mounter 2, even when
the seriate number of cassettes for supplying components to
the objective mounter 2 is great, the collective change
work can be easily achieved in several installments.

20 Furthermore, when the transfer rack 15 is changed
at the component supply section 8 as described above, by
automatically detecting the change and automatically
deciding the propriety of the componénts in the component
supply cassette 14 loaded in the transfer rack 15 upon the

25 detection, the propriety of the component after the change

is not required to be decided manually each time. This



57 Wth this arrangenent, the positioning is achieved surely I n
the two directions w thout operator's individual . _difference and
speedlrTy by virtue of the automaticity. Therefore, the working
efficiency increase in this point 5 and the possible trouble due to a
deficiency in supplying conponents can be sol ved.

Furt her ror e, waney/2sese f | ow conveyors 44, the gui de r o/PCEFARIN2808Nd t he
| ike provided as gui de neans at t he conponent supply section 8 and
the truck 61 guide the 10 |oading and unloading of the transfer rack 15
when passing the transfer rack 15 between them Therefore, the

| oadi ng and unl oadi ng of the transfer rack 15 for the passing can

be achi eved snoothly w thout hitching, and ggis allows the wor ki ng
efficiency to be further increased. 15 Furthernore, the two
conponent supply peevenns Bhe possitile GeFiclieaspdonitie misRIdtale peBREEL Of
conponent supply cassettes 14 required for supplying electronic
conponent s sopphiedbyitch i imprapar eronfhondhitise ande thenphjent isdprbyk
section 8 is supplying conponents to the objective nmounter 20 2, the

ot héer conponent s@BBl e fhe ingxecrtiony neglers or failyrgnahtha desisdon,

ereeute (e oo | oobl VEne IS San o SUBRRLEPICASE TR S oML

preparation faqf tgﬁc§gggéa_ of the subsequent conponent to be
achi eved. Wth thrs 5 arrangenent, the change of conponents at the
obj ecti ve nounter 2 i shofdheriomel, r @lehotRerdediBivi oEhiche peeppiete

is executed on all the component supply cassettes 14, such
a failure as the supply of improper components can be
prevented in regard to every one of the components changed
10 collectively. Further, by enabling selection between a
mode of not deciding the propriety of each component, a
mode of deciding all component supply cassettes, and a mode
of deciding only required ones, the possible wasteful
decision of the propriety of components can be prevented.
15 Furthermore, by executing the decision of the
propriety of each component in collectively changing
components in a number of component supply cassettes 14 by
the transfer rack 15 based on the component information
stored in the transfer rack 15 as in the present
20 embodiment, there is no need to store the component
information every component supply cassette 14, and it is
only required to intensively store the component
information by storing it or executing a similar operation
in a storage means such as one memory 104 or the like at
25 the transfer rack 15 that handles them collectively.

Therefore, the positioning is allowed to be executed once
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58 conponent supply-sections 8. Therefore, the possible |oss

time at the objective nmounter 2 can be suppressed to the m ni rum and
the coll ective change of the conponent supply cassettes 14 can be

edsily achie ' a time margin. 5 Furthernore, the seriate
nuaber of th\éﬁg%‘m}%ent supply cassettes 14 to be handiGF§P96/02800

callectively is made to be the seriate nunber of cassettes for
suppl ying the conponents to the objective nmounter 2. Therefore, the
col l ective change of cassettes for the change and 10 replenishnment of
el ectroni c conponents to be supplied to t he objective nounter 2 can be
achi eved at once in a short tinme. 60 However, the present
invention is not Iimted to _, this. If the seriate nunber is nmade to be
a unit division ®sosiRizaadinghbbe AMRAREnteinferatinre pfofachccrponentes
for supplying copponents,to e objpective, nounter 2, even when

u £k, 53?

2
the seriate nunbeF"BP-¢aSEEFF +SEPRI VMY TSRty and increases

obj ective nnuntertﬁeig g8f °nt§§é | | ective change work can be easily
achi eved in several | nst a??rrent : é‘d;() Furthernore, when the

transfer rack 15 i s changedrurtheftord)eb¢ @HRieH! t1fd BBinYoRELt iigﬁo%mQEion
descri bed above, by automatically detecting the change an

automaticallys indediedistpage premms eductofad hehe onguswent 504 NcaPsble of
conponent suppl y cassette 14 |oaded in the transfer rack 15 upon the
25 detection, t hEeﬁééﬁgi ARG WLHimg, ceNpB kRN Sheckyphe @fdhge componestsot
required to be deggdgg ﬂ&fééy§£§ué 1ﬂ§@%} tgggsarrangement can cope with
it, and information of the number of components to be used
and the number of remaining components consequent upon the
10 component supply and the like can be managed together.

It is to be noted that the transfer rack 15 can
be equipped with the conventionally used memory-integrated
component supply cassette 14 and used with it.

Fig. 26 shows a component decision flowchart in

15 such a case as a second embodiment. The operatién of
executing the positioning of the memory of the objective
component supply cassette 14 in step #12a only differs from
the operation of executing the positioning of the memory of
the transfer rack 15 in step #12 in the first embodiment.

20 According to the present embodiment, in addition
to the advantage that the prior art memory-integrated
component supply cassette 14 can be used as it is, the
collective change of components by the transfer rack 15 and
the collective setting of each memory attendant upon this

25 are achieved in using the memory. Therefore, the present

arrangement is more convenient than using the prior art



WD 97/ 12506 PCT/ JP96/ 02800

59 prevents the possible deficiency of j j

SUpprtead wth | nproper conponents and the objective work due to'the
i nexecution, neglect or failure of the decision, so that the quality
can be stabilized and the yield can be 5 i ncreased.

Furt her ror e, wolsgn2sebe deci sion of the propriety i S exBCTARIG/02800 al |

t he conponent supply cassettes 14, such a failure as the supply of

| mpr oper conponents can be prevented in regard to every one of the
conponents changed 10 collectively. Further, by enabling selection

bet ween a node of not deciding the propriety of each conponent, a
nmode of deciding all conponent supply cassetges, and a node of
deciding only required ones, the possible wasteful deci sion of the
propriety of conpeReky-$Abe§PabédVerbifoned® supply cdegelher noje, By
executing the decision of the propriety of each conponent in

col l ectively chandnddviduallpnpoadirices and anlealdéngoit conponent supply
cassettes 14 by the transfer rack 15 based on the conponent

i nformati on stored in BRecrdindf &o r &e 19ebBodn Ak ARPsIRtus20for
enbodi nent, there iisno need t.0 store the co tion every

: t ]
conponent supply CRISEFEEVEAY GHRPIING gomponeny Og%n?lé%]&i%telag ?%Tgaaspecw
intensively storee 4hg i@@%ﬁ%%ﬂ& a numbgéoégaéé;@;r@hét%bggg b eBhttes

executing a simlar operati I'n a storage ns suc one menory
104 or the like ahre?zerfihfelyadsifigddt thet Bohpbadil fuddl§Msection of
col l ectively. Therefore, the positioning is allowed to be executed
once the objective working machine, and when collectively

changing the component supply cassettes together with the
transfer rack loaded with a specified number of cassettes
10 positioned and supported individually, the transfer rack is
carried on the truck while being able to be taken in and
out. With this arrangement, even when the seriate number
of the component supply cassettes to be loaded in the
transfer rack is great and the cassettes are large, bulky
is and heavy, the cassettes can be easily moved together with
the truck without being influenced by them. Furthermore,
the transfer rack loaded with the component supply
cagsettes are passed Between the trﬁck and the component
supply section to timely execute the withdrawal of the
20 transfer rack from the component supply section to the
truck and the delivery of the transfer rack to the
component supply section for the collective change of the
component supply cassettes.. Therefore, also in the
collective change operation, the weight and bulkiness of
25 the transfer rack loaded with the component supply

cassettes exert almost no influence on the operator.
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60 al so in reading the conponent information of each conponent
supply cassette 14, and this is convenient and increases t he
operati on speed. Furthernore, by storing the conponent

I Rf or mat.i on hépet he storage nmeans such as the nenory 104 _capabl e of
readi ng and &?ﬁ?ﬂ%ﬁ? even when the types of the conponents Pcmugmpgmbe
handl ed are changed, this arrangenent can cope with it, and

i nf ormati on of the .nunber of conponents to be used and the nunber of
remai ni ng conponents consequent upon the 10 conponent supply and the |ike
can be managed toget her. It is to be noted that the
transfer rack 15 can be equi pped with #HBe conventionally used
menory-int egr at ed eng su$$ cassette 14 and used with it.

conpon
Fig. 26 shows a cgﬁﬂgﬁgﬁFggg%1sf%ﬁ e jGhangs of@empopapbsasan be
second enbodi ment ach,ilbgdoggﬁ.aﬁkg%@c speed:i]el e%ﬂhr%tékfﬁf%éi{og;gl%gzg;ghrs

menory of the objective cofrponent “supp casse
differs from sebeabpehainben, okigxeatll waighe Beskhbon he nmenory
of the transfer rack 15 in step #12 in t%e firthgnggﬁgﬁg%?ﬁ 528953
According to the passehtesntmdierdrndlied adiletoively, drat thasadyantage, i hat
the prior art nenpry-integrated . conponent supply cassette 14 can %e
used as it is> than further | inqyepsingathe operanivmapesdwntheher ﬁaﬁkfﬁ%_

i s

25" are achi eved PREVSTTESY 1 o PISeier croreing ecpassent
arrangement is nore Conveniﬁytﬁmrgs,iﬂgrérgﬂ%jlv igréccox‘dance with the
1st aspect of the invention, the transfer rack delivered to
the component supply section is automatically positioned in
10  the direction in which it is loaded and unloaded and the
direction perpendicular to the direction in which it is
loaded and unloaded by operating the automatic positioning
means. Therefore, the positioning can be achieved surely
in the two directions without operator’s individual
15 difference and speedily because of the automaticity.
Therefore, also in this point, the working efficiency
increases and the possible trouble due to a deficiency in
supplying components can be solved.
Furthermore, particularly in accordance with the
20 9th aspect of the invention, the guide means provided at
the component supply section and the truck gﬁide the
loading and unloading of the transfer rack when passing it
between them. Therefore, the loading and unloading of the
transfer rack for the passing can be smoothly achieved
25 without hitching, and this allows the working efficiency to

be further increased.
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61 menory-integrated conpopent _Supply _cassette 14 . by
individual 'y loading and unloading it. According to the
met.hod and apparatus for col l ectively changi ng conponents of the 1st

and 9th aspects 5 of the invention, a nunber of conponent supply
cassettes WO 9i2506eri atel y arranged at the conponent supRGAAFEKESHn of
t hé objective working machi ne, and when coll ectively changi ng t he
conponent supply cassettes together with the " transfer rack | oaded
with a specified nunber of cassettes 10 positioned and supported

I ndividually, the transfer rack is carried on the truck while being
able to be taken in and out. Wth thisgqrrangenent, even when the
seri ate nunber of the component supply cassettes to be |oaded in the
transfer rack is great and Fheordingttetharmetld) forndllectivel gnechdirpng
the cassettes can be easily noved together with the truck w thout

bei ng influenced byongmmntfaiathsr pomponent supphy sectisineofr 4bk 2wddmpesitt h
t he conponent suppl casseftes are passed between the truck and the
~ conponent SL@%I‘W%BEFF'BW- tIPVERTEPR kit HWe EHREPIRYTHdBHRRLY dfettiens20

el lvery of the {rARRRAE BERVTged B a SELRS haRbLE of comebhe RS SR e
also in the B B | e R Ly R hents | IR ekt
of 25 the transhfgctive workingedachine. t WRile aypplsing Sheddmponents
to the objective working machine by one component supply
section, the other component supply séction is put in the
standby state to be allowed to perform collective change of
10 components for the preparation for supplying subsequent
components without influencing the work at the objective
working machine. Therefore, the change of components at
the objective working machine is only required to perform
switching use of the component supply sections. Therefore,
15 the possible loss time at the objective working machine can
be suppressed to the minimum,' and the collective change of
the component supply cassettes can be easily achieved with
a time margin.
-~ Furthermore, according to the method for
20 collectively changing components at a component supply
section of the 3xrd aspect of the invention, the seriate
number of the component supply cassettes to be handled
collectively in changing the components is made to be the
gseriate number of cassettes for supplying the components to
25 the objective working machine. Therefore, the collective

change of cassettes for the change and replenishment of the



cassettes exert alnost no influence on the operator. WO 97/ 12506
PCT/ JP96/ 02800 62 Consequent |y,
the coll ective change of conmponents can be achi eved easily and
speedily without limtation on the seriate nunber, size and wei ght of

the conponeng. s cassettes to be handl ed collecti this

I s hel g?ul &?Hﬂgwurt her increasing the operation speed aﬁg‘wﬁgﬂ%ki ng

ef ficiency of the objective working nachine. . Furt her nore,

particularly in accordance with the 1st aspect of the invention, the
transfer rack delivered to t he conponent supply section is

automatically positioned in 10 the direction in which it is |oaded and
unl oaded and the direction perpendicué4r to the direction in which it

S | oaded and unl oaded b\F/) oper tii(ﬁg? t he, automatic positioning
nmeans. Ther ef or e, SPTRPHILS it6h ﬁgg%%&' ontBecPIfRIYe workingnmaghineo

directions wt houéarg)p:% tc(?{j.'e,?rfidngi:vé Iin SSth{:f?érgé\fﬁAF%gdgdﬁggﬁggi flil{?]e

because of the “autonati Ci ) erefore, "a

working efficiencyen aspddicbzaghs ARbrddIRMOEREPEEr{ LA M GAYe i E0ndde to
deficiency in suppl yi ng conponents can be sol ved.

Furthernore, partbe ardit divaeion denciate nlambBe of Ghdidexrdapechumbet NS
i nvention, the guide means provi ded at t he conponent supply section
and the truckSguithketfassettes ofel ngupplying ozefiepestst He tthasdejectizke
when passing it petween them Therefore, the | oading and unl oadi ng of

t he t r ansf erveTEikng d?a"chﬁ‘é‘epasgpﬁﬁe FFe b Gib SRy thEnPRYEAte JBumber
Wi t hout hitchi ng,ofemgaggéétgél QUs ts%%p‘i@ﬁhbn%o%}:hghEQC%ot Lye objective

working machine is great, the collective change work can be
easily achieved in several installments.

10 According to the method for collectively changing
components at a component supply section of the 5th aspect
of the invention, based on any one of the 1st through 4th
aspects of the invention, when the transfer rack is changed
at the component supply section, this is automatically

15 detected and the propriety of the component in each
component supply cassette loaded in the transfer rack after
the change is automatically decided upon the detection.
Therefore, the propriety of the component after the change
is not required to be decided manually each time. This

20 prevents the possible deficiency of the objective product
supplied with improper components and the objective work
due to the inexecution, neglect or failure of the decision,
so that the quality can be stabilized and the yield can be
increased.

25 According to the method for collectively changing

components at a component supply section of the 6th aspect



be further increased. WD 97/ 12506
PCT/ JP96/ 02800 63
According to the nethod for collectively changing conponents at a

conponent supply section of the 2nd aspect of the present invention,

the two conponent supply sections are each provided with a seriate
nunber of corfNO»m2so& uppl vy 5 cassettes required for suppl yycrypresoasement
to:t he obj ective working machi ne. Wil e supplying the conponents

to the objective working machi ne by one conponent. supply - section, t
ot her conponent supply section is put in the standby state to be

allowed to performcollective change of 10 conponents for the preparati
for supplying subsequent conmponent s w_thout influencing the work at
the objective wor ki ng machi ne. Therefore, the change of conponents

the objective worlgMgnpaBoiydift dich, OB£¥eé9&P't'i-1%dsER a‘lagié&r B the jb:ﬁ}’&rftorsbsng

use ‘of the conponent supply secti'ons. Therefore, he possi

time at the obj ectthee dsetilsing BACEh@epgaPriety idermtiHuress@duiad b2 a1l
m ni mum and the collective change of t he conponent supply cassette
can be easily achitdgedecoiponent supply ncagaeties, and therefore, such a
Furthernore, accordin to the nmethod for, 20 collectively changing

components at a céﬁ‘ﬂ&ﬁ fit WpfF SuPPL¥%eLfi oHR¥ORSe IJPNPaBERES Fan hie
nandied ol PEEVERSFS i NG B3 HRELGMRoREnrLS; oty sbanged
seriate nunber ofcgggggggeglﬁpr suppl ying the conponents to
According to the method for collectively changing
components at a component supply section of the 7th aspect
of the invention, based on either one of the 5th and sth
10 aspects of the invention, the decision of the propriety of
each component in collectively changing components in a
number of component supply cassettes by the transfer rack
is executed based on the component information stored in
the transfer rack. Accordingly, there is no need to store
15 the component information every component supply cassette,
and it is only required to intensively store the component
information by storing it or executing a similar operation
in a storage means at the transfer rack that handles them
collectively. Therefore, the positioning is allowed to be
20 executed once also in reading the component information of
each component supply cassette, and this is convenient and
increases the operation speed.
Accoxrding to the method for collectively changing
components at a component supply section of the 8th aspect
25 of the invention, based on any one of the 5th through 7th

aspects of the invention, the component information is

S
he
on

at

S

be



25 the objective working machine. Therefore, the collective change

of cassettes for the change and repl eni shnent of the WO 97/ 12506
PCT/ JP96/ 02800 64 components to
beé supplied to the objective working machine can be achi eved at once
ion a short {y cording to the 4t h aspect of the i | t he
seriate nugﬁég?géﬁade to be a unit division seriateﬂﬁﬁ%&ﬁééy}the
seri ate nunber of 5 the cassettes for supplying conponents to the

obj ective wor ki ng machi ne. Therefore, even when the seriate nunber

of cassettes for supplying conmponents to the objective wor ki ng machi ne
Is great, the collective change work can be easily achieved in severa

instal lments. 1 According to BfRe nmethod for collectively
c

0
changi ng onponents at a_conponent supply. section_of the 5th aspect
of the invention?ggﬁg dlbﬁ%§n§t8ﬁ%3%ﬂm?ﬁg Eggagh?éﬁbﬁeﬁ?hng and wxdfdngs of
t he i nvention, ra r ' chggg at . t he_cojmonent
suppl y section,%?ﬁ?géggréhtgﬁgﬁiaé y hﬁg e ghegﬁsaﬁﬁ>tﬁ5 §F3H£$§¥ylﬁf
the conponent ipgn8a§Ed, the ROPRANEHn VoYY WitdsSelt @nioadedridtiBR of
transfer rack after the change is automatically decided upon the

det ecti on. tReenambee, dfhecoarpmraneisy tod bécusadpananttial L imbdde shange
is not required to be decided manually each time. This 20 prevents the
possi bl e def iSci enepabping cCRpanantge congaguent upon dilspldoyonenh suppdper
conponents and the ob%%ci{ o t.he inexecution, neglect or

e wor dye t
failure of the d@Bfst Ke carblé’et ﬁ‘é‘f‘a?ﬁg HREFERST can be stabilized and

the yield can be According to the apparatus for collectively

changing components at a component supply section of the
10th aspect of the invention, a positioning effect similar

10 to that of the 1st aspect of the invention is produced, and
the truck can retain the received transfer rack by the
retaining means. Therefore, the truck can handle the
transfer rack easily and speedily without falling the
transfer rack off when carrying it thereon. Furthermore,

s the transfer rack is adjusted in height on the truck, so
that, when passing the transfer rack between it and the
component supply section, both of them coincide with each
other in height, thereby allowing the transfer rack to be
loaded and unloaded easily and smoothly.

20 According to the apparatus for collectively
changing components at a component supply section of the
11th aspect of the invention, based on the 10th aspect of
the invention, the relation in height between the component
supply section and the transfer rack support section can be

25 further detected by the detection means. Therefore, the

relation in height between the component supply section and



I ncreased. 25 According to the nethod for collectively

changi ng conponents at a conponent supply section of the 6th aspect
WO 97T 12506 PCT/ JP96/ 02800

65 . of the invention, based on the 5th aspect of the invention,

the decision of the propriety is further executed on all t he
corfponent sumzoO97/rRSsettes, and therefore, such a f ai PATAPO280DE
supply of inproper conponents can be 5 prevented in regard to every one

. of the conponents changed col l ectively. ' According to
the met hod for collectively changi ng conmponents at a conponent supply
section of the 7th aspect of the invention, based on either one of
the 5th and 6th 10 aspects of the invention. the decision of the
propriety of each conponent in collectively changing conponents in a
nunber of conmponenty R ahsFaTS SRS stypbbeell 8BAStRE E2GKk can ba ﬁéﬁﬁ“%@d
based on the conponent information stored in the transfer rack

Accordi ngly, there deineddeecedithoestlDiothetSeathky canﬁ)mméctmywa&tnm eunery
conponent supply cassette, and it is only required to intensively
store the conponenﬁIﬁnSfeﬁnréﬁhaP?QﬁlhﬁFWﬁﬁ@rl%@mlFme@t%kﬁcutlng a simlar
operation In a storage neans_at the trgnsfer rack thgt handl.es them

col lectively. Therefore, the AGGRF{iRhi G | 5Pl 13RRAT ALY ShetoB( CObleChivgly
once al so in rq@dln a%%%n%oggﬁggﬂén££f¥ﬁandé&ﬁbéﬁent su gﬁght%%ggggfg% she

suppl y cassette; nvenren ncre
speed. 12th aspect of the invention, based on either one of the

i10th and 11th aspects of the invention, the component
supply section easily achieves the delivery of the transfer
rack to the specified position by making the front end
10 portion of the transfer rack to be received in it abut
against the front end portion rec.;eiving member of the
positioning means. The state of delivery to the specified
position can be surely retained by the positioning of the
transfer rack in the direction in which it is loaded and
15 unloaded between the first pressure member and the front
end portion receiving member. By further retaining the
transfer rack between the second pressure member and the
side surface receiving member in the direction
perpendicular to the direction in which it is loaded and
20 unloaded, the transfer rack can be surely positioned in the
position specified by the side surface receiving member.
According to the component supply apparatus of the 13th
aspect of the invention, based on the 12th aspect of the
invention, the first pressure member is implemented by a
25 lever member, and by this arrangement, it can be made to

easily retreat from the loading/unloading path of the



According to the nethod for collectively changing conponents at a
conponent supply section of the 8th aspect 25 of the invention, based on
any one of the 5th through 7th aspects of the invention, the conponent
ihformation is WO 97/ 12506

PCT/ JP96/ 02808 9711 66 PCTIiveéSided N t he

st.orage neans capable of reading and witing. Therefore, even when
t.he conponents to be handled is changed, the method can cope with it,
and information of t he nunber of conmponents to be used and the nunber
of 5 remai ni ng conponents consequent upon the conponent supply and
the |i ke can be managed toget her. According to the apparatus
for collectively changi ng conponents & a conponent supply section of
t he 10t h agggct of the.,inyenti, ositioning effect, simlar 10

to that of the 1STRE5&E: T8F% B ePnﬁggéﬁgﬁnglﬁrfﬁﬁl thafy it exente mauck
o : f ;e |
can retain the regghyvedLr 2351 Sl Lse".‘Sgdﬂélthﬁd Pg%oé&ixgéggglgrggg?nis,s 0e B 1y

Therefore, the truck can handl e t trans rac

wi thout falling tikdlementihgnehe’ derohdofresBaneCdehbeldbl! UKt ric
Furthernore, 15 the transfer rack is adjusted in height on the truck, so

t hat, when passi mhatite titandseplageld bigt weepostiitdnd there it erepeserivc
supply section, both of themcoincide with each _. ot her in height,

t hereby al | owt ng ¥HeuERSRsPREhe dRaféngand unlopding Phtheurtrangkar eask v
and snmoothly. 2Q ordi 0 for collectively

changi ng conponefs g%“?f%&%%%gﬁ"ssgg%fvagfggrggg% q{}?l% is delivered to
the specified position by its eccentric operation at need
in 'the direction perpendicular to the direction in which
the transfer rack is loaded and unlcaded, and the
10 positioning can be released.

According to the apparatus for collectively
changing components at a component supply section of the
14th aspect of the invention, based on either one of the
12th and 13th aspects, the portions of the transfer rack in

15 contact with the front end portion receiving member and the
first pressure member are each implemented by a roller
member. Even in a state in which the transfer rack is
securely positioned between them in the direction in which
it is loaded and unloaded, the movement of the transfer

20 rack in the direction perpendicular to the direction in
which it is loaded and unloaded is tolerated by the rolling
of the roller member. With this arrangement, the
positioning of the transfer rack in the direction
perpendicular to the direction in which it is loaded and

25 unloaded by the front end portion receiving member and the

second pressure member is not hindered to allow the correct



11t h aspect of the invention, based on the 10th aspect of t he

I nvention, the relation in hejght hetween the.conponent SUpBHy
section and the transfer rack support section can be 25 further detected
by.the detection nmeans. Therefore, the relation in height between

t he conponent supply section and WO 97/ 12506

PCT7 JP96/ 028800 97/12506 67 PCT/AIPY602800anst er
ratk supported on the truck can be nade to coincide with each ot her
easily and correctly to allow the transfer. rack pass between them
snoot hl y. According to the apparatus for collectively 5
changi ng conponents at a conponent supply section of the 12t h aspect
of the invention, based on either one of thgg 10th and 11th aspects
of the invention, the conponent supply section easily achieves the

delivery of the tpséEifdning to beaskrélytdchi@aad fi ed position by naking
the front end 10 portion of the transfer rack to be received in it abut
agai nst the front end portidscordéngyvi v rtdebepppératies for coebbédtivehg
means. The state of del]ivery to the specified position can be surely
retdined by the pﬁﬁﬁﬁg%ﬂﬂrﬁfﬂﬁoqﬁHes at a CPFQHEFQF FHERer§%¢R9QﬂrQ§nﬁhﬁlln

LT LSS O A ndkS AGRECERBRLYBED MG el SRELAE S5
transfer rack beté’%hé}h%&?ﬁ%ﬂe@iES%Heec%ﬁgﬁén@%ﬁﬂl% sectionilfiner
surface receiving menb in the direction per pendi cu ar to
the direction in ghidds lﬁhe 3 ohfafig darddidinl cddingnbd atlesl t riahe Fbk angée widc K
can be surely positioned in the
play from both sides by means of the guide rollers. With
this arrangement, the transfer rack is allowed to be easily
loaded and unloaded without seriocus rattling nor
10 directional disorder with a margin given to the operation
of loading and unloading the transfer rack, and in the
state in which the transfer rack is delivered to the
specified position, no serious displacement occurs in
position and posture. With this arrangement, the transfer
15 rack can be smoothly positioned while being corrected in
the specified position and posture.

According to the apparatus for collectively
changing components at a component supply section of the
16th aspect of the iﬁvention, based on any one of the Sth

. 20 through 15th aspects of the invention, the component supply
section surely retains the received transfer rack in the
positioning support section to allow the transfer rack to
be surely positioned at a specified height, and in loading
and unloading the transfer rack, the loading/unloading

25 oguide section guides the 1loading and unloading of the

transfer rack by momentarily lifting the transfer rack from



position specified by the side surface receiving nenber. Accordi ng

to the conponent supply apparatus of the 13th aspect of the

i nvention, based on the 12th aspect of the i nvention, the first
pressure nenber is inplenmented by a 25 lever nenber, and by this
arrangenent , ui be made to easily retreat fromthe
Ieading/unldgg%wgﬁ%%th of the WO 97/ 12506 PCTAP96A2800

PCT/ JP96/ 02800 _ 68 transfer rack
vwhen it is not in use so that it exerts  no inf luence on the | oading
and unl oadi ng operati ons. By I npl ementing the second pressure
menber by an eccentric shaft, it is placed in a position where it
exerts no .5 influence on the |oading and’@nl oadi ng of the transfer rack
and surely positiqns the transfer rack that _is deljiyvered to t he
speci fi ed positi(ﬁ$QnP9§¥F¥355§ﬁtFW898§§r§FF5ﬁ°%t nddgh this aprapgement,

di rection perpendigul e,.gdifecLi ' LGh the transfer rack
is | oaded and un?dg%eg%a%%d%]hzégéﬁo%p(;&sglathlgg\rll%g S opges, whrhoyt %elng
According to the pimaencdd f By cehbeCsbd@ld supportNaBEHNGEAIPAGN S A
conponent supply section of the 14t h aspect of the i1 nvention, based
on either one of gdstioning]2tandanthel Jpdsiasipedng, suppopar seefsodl chhe be
transfer rack in 15 contact with the front end portion receiving nenber

and the 5fi seveneedy fEoreBaring cie ath saydyesbaged by a roller
menber. Even in a state inp mhiéh t he traS%fer rack is securely
positi oned between them i nAERETAMPECt5DN PG vFFRATatus for jeolkpmtdysdad

unl oaded, the ”D%ﬁﬁﬁﬁhngchQﬁohEﬁﬁéfﬁE a component supply section of the

17th aspect of the invention, based on any one of the Sth
through 16th aspects, an effect similar to that of the 5th
10 aspect of the invention can be produced by any of the
component information stored in the storage means provided
at the transfer rack or each component supply cassette
supported on it.
According to the apparatus for collectively
15 changing components at a component supply section of the
18th aspect of the invention, based on the 17th aspect of
the invention, the mode selecting means selects between a
variety of decision modes such as a mode of not deciding
the propriety of each component, a mode of deciding all
20 component supply cassettes, and a mode of deciding only
required ones. Therefore, the possible wasteful decision
of the propriety of components can be prevented by the
selection according to the actual circumstances.
According to the apparatus for collectively
25 changing components at a component supply section of the

19th aspect of the invention, based on either one of the



20 rack in the direction perpendicular to the direction in whi ch it

I s | oaded and unloaded is tolerated by the rolling of the roller
nmenver . Wih this arrangenent, the positioning of the transfer
rack in the direction perpendicular to the direction in which it is

| oaded and 25 unloaded by the front end portion receiving nenber and the
seCond pressw@9mRMscr is not hindered to allow the correct PCTAP96/02800 \\O
977 12506 PCT/ JP96/ 02800
69 positioning to be surely achieved. ' According to the
apparatus for collectively changi ng conponents at a conponent supply
section of the 15th aspect of the invention, based on any one of the
9th 5 through 14th aspects, the conponent,supply section further

gui des the | oading and unl oading of the transfer rack with play from

both sides by neamaiof ahBie 1@ihdeadptidtey Sof VehE inventhbs, AiRN GSHRSnedthe
transfer rack is allowed to be easily | oaded and unloaded "wthout

serious rattlinginfgmati®en disestpved| it sthelestowrade ameangi wapaves toF t he

oper ation of loading and unl oadi ng the transfer rack, and in the

state i n which tHeeadigigsfand r¥ekting deinidanly 1t thee 8th ggperti of the

position, no serigus di.s Iacqupt ccurs i osition and posture. Wth
r

thi s arrangenent , *THE Y &ist er “S 5 F ek elcvgﬁ’? b o bR FIRIIE S cto whie e

Beh o oo Bne s P BB SHR0SBARLERI ARG wich s, ang
information of the number of components to be used and the
number of remaining components consequent upon the
component supply and the like can be managed together.

According to the transfer rack of the 20th aspect
10 of the invention, when collectively handling the components
that are positioned and supported in the specified number
of component supply cassettes for the change, the decision
of the propriety of the components after the change is
executed by the component information stored in the
15 transfer rack itself similarly to the 7th aspect of the
invention. With this arrangement, there is no need to
retain.the component information every component supply
cassette, and it is proper to intensively store the
component information. This arrangement alsc provides a
20 convenience in reading the component information as well as
an advantage that the means for retaining the component
information corresponding to each component is required to

be only one in number.
According to the truck of the 21st aspect of the
25 invention, the transfer rack locaded with a specified

seriate number of component supply cassettes can be put on



changi ng conmponents at a conponent supply section of the 16t h aspect
of the invention, based on any one of the 9th 20 through 15th aspects of
the invention, the conponent supply section surely retains the
received transfer rack in the posi tioni ng support section to allow the

ttansfer rack t be surely positioned at a specified height, and in
I'qgadi ng” &gﬁ%’?ﬂf oadi ng the transfer rack, the |oading/ u‘Fﬂ"g‘H’a*’W" 25

gui de section guides the | oading and unl oadi ng of the transfer rack by
nonmentarily lifting the transfer rack from WD 97/ 12506

PCT/ JP96/ 02800 70 t he positioning
support section. Wth this arrangenent, the transfer rack is | oaded
and unl oaded w t hout being i nfluenced B¥ the secure support structure
for the posi tioning, and_the positioninq}suppqrt section can be 5
prevented from wedhe FFUcH WRile Psing ahde to be easily takewdar dndgoub Hyhe

apparatus for col/l.ecti\ chanai components a conponent supply
section of the the Pﬁlﬁa%g'ﬁec 'anah‘gﬂ?%?/er%mm@agg‘B breasien kads e
9t h t hrough bl h-ASPREY vkl 8 torsdv8dear; te af .{ he 0
aspect of the invention can r%;e produced be/é arllrJy oJTtt %1%3&? faq'lé%‘ﬁpc?%gr}t t]he
i nformation storeagnidk tdeh Shil agLOEAARS ofif @hkdednning Whed e SFRAAHS Jrack

or each conponent supply cassette supported on It.
Accordi ng to $he ifypaedmudobyr toombeetfxegtdy. 15 changi ng conponents at a
conponent supply section of the _, | 8t h aspect of the invention, based on
the 17th aspect of According to the truck of the 22nd aspect of the
invention, based on the 2lst aspect of the invention, the
stopper means is further operated to prevent the movement
of the main body on the running wheels at needed and

10 stabilize the main body in the specified position. With
this arrangement, the collective change of a number of
component supply cassettes by the transfer rack at the
component supply section and the change section can be
easily achieved stably without any trouble.

15 According to the truck of the 23rd aspect of the
invention, based on either one of the 21st and 22nd aspects
of the invention, when the truck is put in the specified
positional relation with the component supply section of
the objective working machine, the component supply section

20 is further connected with the main body by the connecting
means to allow the positional relation between them to be
surely retained. Therefore, the operation of changing a
heavy transfer rack loaded with a number of component
supply cassettes can be achiéved easily and smoothly

25 without any trouble such as hitching.

In the embodiments, instead of using the truck,



the invention, the node sel ecting nmeans sel ects between a variety of
deci si on nodes such as a node_of_not deci ding the propriety of each
component, a node of deciding all 20 conponent supply cassettes, and a
nmode of deciding only requi red ones. Therefore, the possible wasteful
deci si on of the propriety of conponents can be prevented by the
se€Fecti on acwordli1R®W6t o t he actual circunmstances. PCT/IPIA02889 di ng
to the apparatus for collectively 25 changing conponents at a conponent
supply secti-on of the 19t h aspect of the invention, based on either
one of the WD 97/ 12506

PCT/ JP96/ 02800 71 17th and 18th
aspects of the invention, the conponent 23 information is stored in the
storage neans capabl e of reading and witing simlarly to the 8th
aspect of the an opesEtidmwican pass aflty eompenent Wiugplheasgepeagnto thde
5 handl ed is changed, the apparatus can cope with it, and i nformation
of the number of tOMRRRRRE SuPPlycsemtcPraandt itce versaunhdrhep Abpeeramarimy

conmponent s consequent on t he orgponent sypply and the |ike can be
managed t oget her . de8cri ed' in tﬂﬁc&W@PﬁgmﬁﬁtfhelgréﬁgﬁéfQ%KRP%#e?%EW§b{h
aspect 10 of the ] i n_coll ] i,hg _the co ent

that are positi ong%é%%r%dugporeygg F% %h‘g&;l ae/rgél%ltl %g:?%g#bg?c@mn, 0 '{}b‘?ﬁ?ﬁhent'

supply cassetges fdrd here tMIBboBEAEEEH N issuesOf the propriety of the
conponents after the change is execut ed by the conponent information

stored in the 15 transfeRlthokght shef memenar linveattibe kb ase@ctffiy he

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

claims unless they depart therefrom.



invention. Wth this arrangenent, there is no need to retain the
conponent information evqgry Conponent suppry —_ cassptte, and it is
proper to intensively stﬁ&re BEPLACE[I:SIT#EE?EBH i 8Grmafion. This
arrangenment al so provi deg convenj ence in readjng the conponent
i__‘nforma_ttion‘,\,a,'sm)qggrals as E?Dﬁ??" BHPDA PPIRTE-- + 1ralP RBRRA rmeank f opciSbsioniend t he
conponent I'nformat i (WGM(&)SmedQGdJ 2. teapabed otfhohent 1s required to

bwhi\n;ge_;- [ Drawing(s)’: pagetc SOV dopagéd..Nef t ruck of the 21st
aspect of the rmvent fer %E oadef with a specified

;s;:mummmum mr”""“‘bf e AT pcw;fl;;ﬁ%zgso vo

_ ¢ fhe"'trUC while being able to be ™asily taken in and out by
the gui de neans, and while retaining the fer rack by t he
retaining means to prevent it fromfalliﬁ , the truck can run

smoot hly on the y unni ng waeglsnhi RE 8681 8ot ively SHE 09815%8?@9?%’5,[%

freely. According to the truck of" the

invention, based OkchpenéAt! Sgfsist @kctheni nviant IwQﬁ.cht hﬁhen st el
means is further operated to prevent the novenent of the main body on
t he runni ng whedrramgingededumbhdr 4 conpdnientz ecthempdaning dyenbertshefor
specified position. Wth this arrangenent, the collective change of a

nunber of 5 EHRTGMENCUMSAPLEaRiet? cSOBYORIRE { FAPR} Y SpgEiORt Ofhean
conponent supply ,secti.on and the change sec eas achi eved
stably wit hout c& 46 Forkfing wackine, %cé%r)ir’gﬁnﬁg ?%m?%%eﬁ’%cﬁ¥8?‘ tthe

23rd aspect of tégﬁponent accommodating member corresponding to components

required each time to the objective working machine, and
collectively changing or replenishing the components

10 required on account of alteration of components and
depletion of components due to consumption of the
components every transfer rack loaded with a specified
number of component accommodating members which are
individually positioned and supported,

15 the transfer rack loaded with a seriate number of
compoﬁent accommodating members to be handled collectively
is carried, and passed to the component supply section for
timely execution of withdrawal of the transfer rack from
the component supply section and delivery of the transfer

20 rack to the component supply section to change the
component accommodating members at the component supply
section, and the transfer rack delivered to the component
supply section is positioned by operating at the component
supply section an automatic positioning means in a

25 direction in which it is loaded and unloaded and a

direction perpendicular to the direction in which it is

i
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I nvention, based on either one of the 21st and 22nd aspects of the
i nvention, when the truck is put jo.the specified .. positional relati
wi t-h the conponent supply section of t he obj ective working machi ne,

on

t he conponent supply section 20 is further connected with the main body
by*the connectin

to be -

hltchlng

s Y@

means to allow the positional relation between th
2506t aj ned. Therefore, the operation of cha®&F 2800

heavy trans+e+-ﬁack~LQ§Q§g_wnth a nunmber of conponent supply casset
can be a nmﬂ asily and snmoothly 25 w thout any trouble such as
@m ” "l”m””" In the enbodinents, |ns}38$?Jgg6y8|2ggot he truck,

~ . an operator cart pass the conponent7supply cassettes to the
conponent supply section and vice versa by the above nanner descr
in the enbodinentboadmdanﬁbmnaoadeﬂlectively change conponents at

MD 97/ 12
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accommodating members for supplying components to the
objective working machine, and while using one for
supplying components, the other is made to stand by to be
able to be used for changing the component accommodating
members.

3. The method for collectively changing components
at a component supply section as claimed in any one of
Claims 1 and 2, wherein the seriate number of component
accommodating members to be handled collectively is the
required seriate number of component accommodating members
for supplying components to the objective working machine.
4. The method for collectively changing components
at a component supply section as claimed in any one of
Claims 1 and 2, wherein the seriate number of component
accommodating members to be handled collectively is a unit
division seriate number of component accommddating members
of the regquired sériate number of component accommodating
members for supplying components to the objective working
machine.

5. The method for collectivély changing components

at a component supply section as claimed in any one of
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74 CLAI M5 1. (amended) A nmethod for collectively

changi ng conponents at a conponent supply section, in which
when seriately arrangi ng a nunber of conmponent acconmodat i ng
ménbers (14) for storing conponents at a 5 conponent supply section

(8) of an ob&,&g /Héﬁe wor ki ng machi ne (2), supplying m&gwnt S

from a corrponen% accomodat i ng nmenber (14) corresponding to
compon i ime to the objective working nachine, and

col l ectiwv i r_replenishing the conponents required on account of
alter atici ﬂ maﬂ!i]ﬁl%\nd depl etion of conponents due to consunption of
10 the c Sk rtransfer rack (15) | oaded with a specified nunber
of

conponent acconmodati ng nenbétés (14) which are individually
posi ti oned . and supported and nove [for |oading to] so as to | oad
and [unl oadi ng f dffims 1 through g, whersdpnehangs ok shsofcansieppracisedt i on
and the transfer _rack vm'trrl] t he

i . | ) 5
transfer rack | 0 XEEACTRR %&S%ﬁp&lg TR g‘Pa?r:]‘gWaﬂY deFected, and
pasceq, "0 MERRRES () qimeRR o L CEhale ) 'SR iRb Yoo Fhe

passed, w thin the plane where the tran

conponent suppl y components i @akhoSomsdndritrabrofmeSat 14 ranpdkt G l; nOf
the transfer rack fromthe conponent supply section and delivery
of the transfer thek tvansferonpuienafter ti chapgey sectdutomsitidcaihgth
of the conmponent supply section and a truck (61) capabl e of
noving with the ,@Fé?ﬁgf’@r rack carried thereon coincide with each

ot her in height to change e conponent ac dati ng nbers at the
conponent  suppl ytss‘ecti on, gﬁ% 'f'%%i??é]an%’? é’P%iggglas#Yv‘éﬁ%ﬁw (FRPRBFHE Fent
supply section igePosi tbRBeHeRY WRPAY NbAiddCaORRANRBA SYPPLY, ﬁ{?%',on
an 25 automatic positioning fmeans (22,23) ftor positioning The
transfer rack at whegein the decSspphy cfeChidpridtyn Lbr Sxeduteat i@ &Nl
which it is | oaded and unl oaded and a second direction

~ per pendi cul &0 t ocomponentt ageemmedatiing memberfe pl ane where the

transfer rack is_| oaded and unl oal_(lzleéi, vm'th(it u -afd- own novenent of the
transfer rack. The method for collectively changinpg compopents

The net hod for cqll ect] i cg%_qﬁ t t Gponen supply
section as cl ai m%g iedn %%eﬁ@ﬁ%ﬁ the ?glrr%osﬁe% lsupplz{;}l s%n i A° o
i ncludes two porciraimsearhafguigdpedheidih athe€qWec@@isar icX ep tPf is
conponent acconmodati ng nmenbers (14) for supplying conponents to the 5
obj ecti ve wor ki ngxeeuhede, byndisimgl ecospogerntne indoraappdyi nrepanatoedily,
t he other is nade to stand by to be able to be used for changing the
conponent 15 a8teRREdAN rpaehiRRafer raclky in correspendengs)dwibk the

col l ectively changi ng copponents.at._a_conponent suppl y _section as
Claimed i n any ofS™BPREREF nETTraRG 1D, Witer rIPTIEs ATCAFEoRAE g nBERESE
conponent accomydalibgdi HerRE" Scdh i hargl ed collectively is t he
requi red seriate nunber of conponent accommodati ng nenbers for

suppl yi ng conponents to thehebhettidd/ eEaaodeillgctiBeélyechangingt componentshe

met hod for collectively changi ng conponents at a conponent supply
section as clai na8 ian companentofsugipdiynssectaet Zs wiaisied tire aay i ahe 05

nunber of caqnponent ;accommpdati hg_nenpers, to be handl ed caollectively is a -
“uni t divisid seFilﬁr"@snanﬁEFmBchanpgg%ﬁ?lﬁcmqmmémaﬁﬁ°ﬁhés
‘required seriate QUIREr ; Qf » COMRANAN neAGEOWIRIBIL NGs "BIREI Yy Lla S4BRL¥LNY
9. The method for collectively changing components

at a component supply section as claimed in any one of
Claims 1 through 8, wherein the transfer rack loaded with
25 the seriate number of component accommodating members to be

handled collectively is carried as retained in a truck
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conponents to the objective working nmachi ne. 5. The net hod for

col l ectively chawwwm_y section as
clarmed-Tn any one o ainms 1 through 4, wherein change of t he
transfer rack at the conponent supply section is automatically detected,
and upon the occurrence of the change, propriety of the conponents in each
conponent acevmyueadsds ng nenber | oaded in the transfer rack RCTIPICIORENO

change_is autonmatically decided. 25 6. The net hod for
col l ectively changing ¢ onents at a conponent supply section as

cl ai ned m"m in the decision of propriety is execut ed on
all co ﬁng menbers. 7. The met hod for

col | ectivel y* chan8i n§ conponents at a conpoggnt supply section as
claimed in any one of Clains 5 and 6, wherein the decision of

76 _ propri et ynk $eNEHMY aB18Y 8B & kIR U] ioWkQT SRd ik S BaEALAAI | Y
stored in the transfer rack In correspondence with the conponents
stored in the thé 0 gtk tamd C eheDdrimpofent Nsmpplgadetbtiiont NfoF r anéEy
rack. 8. The nethod for collectively changing conponents at a
conponent 5 suppkyeseti¢mnofs witdidnawaln ofhytbee tornefer nwabkt HixomhtHe
wherein the conponent infarmation is stoyed in a storage neans_(104)

capabl e of readi ngomPonent, FYpRky gpction tg the trucknpn gyeryrof the

col l ectively angin A n i.on_a
claimed in any on r_ggsgai ngﬁqkﬁh%%& ) \%ﬁgréell"?]tyhgg_%g%%{r%ﬁ%?lg?’greag}ﬁe
| oaded with the sgpingbRefitTREECHIOEETIRY CRémISE:ED AP dehé NGomponed®E NBEHS1{ O
be handl ed collectively is carried as retained in a truck (61) while

. being able to be sakebonn and out, and passed between the truck and the
- conponent supply section for tinely execution of withdrawal of the transfer
rack f r om t hd%econponerin appprytus ool teetivaly ehangingiepmpenrenis
the transfer rack 15 to the conponent supply section.tq _change the
conponent acconmmo@it ithgComPORPeRNH EHEPAY tﬁ%%%(?ﬁpocf?é?ﬁnfdﬁﬁl‘y éJeE?i“Bﬁl.’ent
10 (amended)y  suppf ARRAH UAiLA! L Lol bl Shit e BaRGIKY: C2TBANEALEY

n suppﬂ/> a 8}5

at a conpone ection conprising: onponent supply section (

~which is equi ppedawrhhgéd Nusdiiordints € hictbrinpdat Lid 0 askat@TRONESr 28eeding
accomodati ng nenbers (14) for feeding conponents so that they can be )
posi tioned, | oadedomponemt®aded hat opisenat eant des pyditicoedoncmagied oamd

. conponent accomodat i ng nenber (14) correspondi ng to conponents each

tinme required by BR18BIeENFORBFRTAY HRMEHPRLY SATPOReNES LT} 2 GERPPRSYE

whi ch is | oaded wit [ h h
can be 25§ ndi vi AESPROLRRERE SRERe- CERMIRG 08 IR RSigorelith. S8ch Blnd 10
- [unloading frEgN requiHBdOsy REt¥BHEcE R GRIARG maSURRLY 8R8&1AOBrangtéhe

~transfer rack within a plane,” and is able fo collectively handl e them
t he conponent supphygksSwRicidnis loadess wdthosbinponemyy amwmmmodafidg) mémbers
automatically positioning a received transfer rack (15) at the supgl y
section in a firssdi theti ¢heyn cani de tindivignefléy positicned, loaded an

77 rack is | oade nd un] oaded and a.second direction_perpendi cul ar
to the first “Bi?%‘g?ﬁgo?f_‘ -:ﬁia‘%‘i[engoppgﬁie%%y ¥ ﬁ’@"tdﬁgnggs?' rack Is
| oaded and _unI oaded, Wyidrouty -zgr&qbdomgogpveme&fivreﬁ9 trgﬂglf@{%g

rack. the apparatus fdrther conprising: 5

truck (61) camabl eonpofi@Ntf0avi 8" ddupdnents RipplacCleertiibnets clainkel eim,
the truck having a retaining nmeans (17) for retaining the received
Claim 10, wherein the component supply section has a

positioning means for automatically positioning a received
transfer rack in a direction in which the transfer rack is
loaded and unloaded and a direction perpendicular to the
25 direction in which the transfer rack is locaded and

~unloaded.
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transfer rack and a height adjusting neans (78, 100,102) for adjusting in

hei ght the received transfer rack; and a gui de neans
(44,71) provided at the conmponent supply section 10 and the truck for
al'l owi ng the transfer rack to be passed between them by | oadi ng and

unl oading th er rack while both of the conponent: sup ection
and t he truc%%%’?lg%{sde w th each other in height by the heig /Jlasgjmlzjssotﬁi ng
means. . 11. (delered) 15 12. (deleted) 13. (del eted) 14.
The app lf I tively changi ng conponents at a conponent
suppl y Emnﬂu uu”ﬂﬂimmd in Caim13, conprising a height det ecting
means (78) Yot d&tedtihg a relation in height of a transfer rack support 20
section (65) relative to the conponent suppf$ section of the objective

wor ki ng mac{f ne. Th15. The apparatus .for gollectively |
changi ng conmponent%* at a € coREBRAERFUR upptSF se A RELVELY| neabrAging
oneofCIaimsllgghqb i , PRSI gNI ns,_at .t he .
conmponent supply sect%ﬁ%%‘?i gesc:omgongﬁt QEHEE@S sg%%??ﬁo%sr ecclea}:'\ﬂer‘?g in
menber whi ch recetVg£in a16 | ophreRék PO lg t he tFadlsf @pdIEK of movidy @
specified receiving position; a first pressure nenber which protrudes 1nto
and retracts fromwitlpdihe itransifelr rhckt carsisd therecns haddedgabde inéHmsied
and operates to pressure the transfer rack from behind against the
front end porBi orProvided @t e CoHRRARING FUPBIYt FORCioR andatbeetruakkiom a
direction in whic he, 78
transfer rack is %Bbg%ldlgant ST RSP e ke (BRFSRSS i REBIReTy e died
by t he press 35 j L P i i\ menber which is
provi ded at a wﬁldrgg O%rfé?%‘l%&?%ﬁ?nﬁ)ﬁm%izg%:{%%{ \rygﬁgfer rack is | oaded
and unl oaded and 1perates The tappaeatve a fole pIlieeRiobiyhe EHanei RS
rack in a specified position; and a 5 second pressure nenber which
pressures the tr¢emrOnedek atgad ncpmppaest deupply sectior per tdlaimedceini ng

menber fromthe 8‘$ osite side to position the transfer rack in a
direction petBenditdi®rizo WhETELRe&bRoFTUFR IR Bh&etriRingr mesae jRor

| oaded and unl oa - . r.at us r .lectivel v .
changi ng conponeﬁlteés{:aalfman gl%ﬁec%en%eolrygrﬂ I?%B%?‘g?s‘%@% %%gaas%c ?';rérea :"ﬁgtdnzﬂ m
15, wherein the fhid#fis HASHHAsting IRNRLIGHS thel 9¥ekiFBADEFaRdKR L Ne Second
pressure nenber is an eccentric shaft. 17. The appar at us
for collectively Thangi ng dheponapparatuss for corpdldestiseppl v Qemridigy as
clainmed in any one of Clains 15 and 16, wherein 15 the transfer rack has
portions conpri sedPwHOnestSe 2 redh SPFPPRENE heupbly neaction agheladmedgaimst

the front end_porfjon receiving nenber_and the first pressure .menber .
18. 'dl'ﬁe a‘%)ip%’r"htlgs FIPPL LT 1. A ’()%’r%‘%%&ﬁ& hgne Sifisttfe APE dgterting
conponent supply Seglionids £h AhdRshd NofNY PREndEe.C Al gm Ul lion 20
- wherein the conponent supply section has guide roﬂgers o%&)pw I ng t%lec”rl
transfer r acke Xz toirteh @ich thied eompbhénp| 8ypplyy BetReohl bt e CEhIddtive
posi tion. 19. The apparatus for collectively changing

. conponents at a workingnyaeddnesupply section as clained in ny one of

Clainms 10 through 18, wherein the conponent supply. section has a
posi tioni ng suppot?- secti of¥or 3BPREALPRrt i%{f t hé’°358€f;6¥8£¥r arGanging

iy eSS eSO iy 9o B LA

| oadi ng/ unl oa ection I oadi I

of the transfer rggk & diidimisndit BAat 18NSkEErd AL e He PBtiBeoning Meshd 4N NY
support section in |oading and unl oading the transfer rack.

; the component supply section comprises: a front end portion

receiving member which receives a front end portion of the
transfer rack in a specified receiving position; a first
25 pressure member which protrudes into and retracts from a

path in which the transfer rack is loaded and unloaded and

————
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79 20. The apparatus for collectively changi ng conponents at a
conmponent supply section as clained in any one of Cajns 10 through 19
conprrsing: a storage nmeans (104) for storing conponent information of a
type of the conmponent stored in each conponent accommobdati ng nenber
provided 5 at the transfer rack or each conponent accomodati ng nmenber
supported orw097/12506 ; an installation/renoval detecting nealCrAP2§028002) for

detecting the installation or renmoval of the transfer rack at the
conponent supply section; and a decision neans (102) for deciding

whet her lmlﬁﬂlutr“mumwm rack i s changed based on the detection by
t he inst detecting neans and 10 deci di ng whet her the
conponent i s sditabl & based on the conmponegy i nformation stored in the
storage neans when the transfer rack is changed. . 21. The
apparatus for cobpeitae!to presgung chenniiferatadk from GKRARCALaSHEP! V
section as clained in C aim20, wherein a node sel ecting means for

sel ecting bet weebha fzpntt endf rbxtiicnorrensiadngf mempece tof puitlion deke di ng
the propriety of each conponent, a_node of deciding all conponent
acconmodat i ng nefERRELeHHRk ABd@ 6%’%&&&?ﬂ|ﬁ& UhF? rpiitragsassrack is

D0V 960 e apiersed el phEatied S FETeRsE HeoBonl S SrFe TR by
conponent sugpl Ve §8GhiddA% ; Céaéfﬁ“éjsthQEeY 1531%1% g@éf@u%’m%%@?%&h 20

wherein the storage nmeans is capabl e of reading and w it

(del et ed) 285 preeigs@ddt a sidb. of (dRéepeEl in whPéh tKdleteigsfed
27. (del eted) 80 pressure nenber

whi ch pressures rack t¥sisiaged anﬂ wpkdadsd apdeoperafkes qiy fraceivpoat side

rece|V|ng menber fromqﬁjgie osite side fo position the transfer rack
in a direction Pe¥pERRY (o aPfEey; Facki bh ﬁﬂﬂﬁléﬁeflhﬁwﬁhﬂ%t end ack

angraec 200 il R g A SISl ene BLASSHLY S,
wherein thejbi r sigPiesS iR GeARCLufack HRYRH onBERE v ATy mehBeSCELOR the
pressure nmenber |s an eccentric shaft.
opposite side to position the transfer rack in a direction
perpendicular to the direction in which the transfer rack
is loaded and unloaded.
16. The apparatus for collectively changing
15 components at a component supply section as claimed in
Claim 15, wherein the first pressure member is a lever
member and the second pressure member is an eccentric
shaft.
17. The apparatus for collectively changing
20 components at a component supply section as claimed in any
one of Claims 15 and 16, wherein the transfer rack has
portions comprised of roller members for the abutment
thereof against the front end portion receiving member and
the first pressure member.

25 18. The apparatus for collectively changing

components at a component supply section as claimed in any

—_—
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17. The apparatus for col l ectively changi ng conponents at a
conponent supply section as clained in any one of Cains 15 and 16,
wherein the transfer rack has portions conprised of roller nenbers for the
abut nent thereof against the front end portion receiving nenber and the

first pr essuid r. 18. The apparatus for col i vel
changi ng conpgﬁE%?E at a conponent supply section as clainéﬁﬁhﬁamﬂﬁg_one
of Clarms 10 through 17, wherein the conponent supply section has guide

rol l erg ] g transfer rack fromboth sides with play to a
speci fﬂM["HIMI“":“II"le tion. 19, The appar at us for

col l ecti*velty t chanyirfg conponents at a conponent supply section as
clainmed in ny one of Clains 10 through 18,B0herei n the conponent supply

81 section has a positioning support section for supporting the received
transfer rack socﬂ?gf’%t ﬁéaﬂnﬁnéﬁe &%%@i’s"' psreisnkhe acompenrnt fsunpbly

hei ght and a | oadj_ng/;unl ' : Ui ti for. gui ding the | oadi ng and
unl oadi ng of t hge'?%al%gf g‘%@r %kl%y ﬁqﬁf]lse%%'g ffc%e rlélﬁ‘?gerﬂﬂ%a(ﬁ{aﬂséﬁlrt Heck
posi tioni ng supp@domSepbtAN s1udHadikeh apfaiinl @adigng : n Jack.
20.. (anended) The  apparatus lfor B %glIectheF%Qgéﬁ%%giﬁ%ﬁ%ﬁﬁﬁﬁﬁ%nts

at a conponent spopliyisaction as clained in any one of Clains 10 through

19, conprisiqg: a storage neans (104) for storing conponent informtion of
19. The apparatus for collectively changing

components at a component supply section as claimed in ny
one of Claims 10 through 18, wherein the component supply
section has a positioning support section for supporting
the rec¢eived transfer rack so that the transfer rack is

10 positioned at a specified height and a loading/unloading
guide section for guiding the loading and unlocading of the
transfer rack by 1lifting the transfer rack from the
positioning support section in loading and unloading the
transfer rack.

15  20. The apparatus for collectively changing
components at a component supply section.as claimed in any
one of Claims 10 through 19, comprising: a storage means
for storing component information of a type of the
component stored in each component accommodating member

20 proﬁided at the transfer rack or each component
accommodating member supported on it; an
installation/removal detecting means for detecting the
installation or removal of the transfer rack at the
component supply section; and a decision means for deciding

25 whether or not the transfer rack is changed based on the

detection by the installation/removal detecting means and

—

—
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a type of the conponent stored in each conponent accommbdating
menber provided at the transfer rack ar._each conponent acconmmedating
menber supported on it; an installation/renoval detecting neans
(201,102) for detecting the installation or renoval of the transfer rack
at the conmponent supply section; and a decision neans (102) for deciding
whet her- or WO 9MIRS6t r ansfer rack is changed based ORCT/IR9682800

det ect Hastal | ati on/ renoval detecting neans and deci di ng

whet her is suitable based on the conponent
mformaH!m mllmga EI !I’ve storage neans when the transfer rack is changed.
for col l ectively changi ng conponents at a
conponent supply section as clainmed in
82 Claim 20, wherein a node sel ecting neans for selecting between a
variety of deci sq@di SwiRdtlhe sl Odonsinente Gisli 10l Hala eDBAYEdh Ofheach
conponent, a node of eciding all conponent acconmodati ng nenbers, and a
node of deci di ngompdnentequifosabhes stoxedindebe stwradec medasi shen thans
executes decision in a selected npde. _22. The  apparat us for
col'lectively CHEARFIRF Rﬁﬁ#péﬁeﬁp§n3?da conponent supply section as

claimed in any e of d ns 20 _thro 2 wher ei orag neans i s
capabl e of readlgg and mw apg@;ag S ]f?ﬁwan§P%ae°Eé¥ﬁ Y\whi EhARgng

loaded withg a .Sp&Gdded a nHm&%fnpoﬂéntCQHBBI‘?nEec@ESﬂ”ﬁBd%tfaQ.%edneﬂper S

Claim 20, wherein a mode selecting means for selecting

between a variety of decision modes of a mode of not
deciding the propriety of each component, a mode of
deciding all component accommodating members, and a mode of
10 deciding only required ones is provided, and the decision
means executes decision in a selected mode.
22. The apparatus = for collectively changing
components at a component supply section as claimed in any
one of Claims 20 through 21, wherein the storage means is
15 capable of reading and writing.
23. A transfer rack which is loaded with a specified
number of component accommodating members positioned and
supported individually and comprises a storage mezns for
storing component information of a type of the component
20 stored in each supported component accommodating member.
24, A truck for collectively changing components at
a component supply section, cqmprising a main body having
running wheels, the main body being provided with a guide
means for guiding a transfer rack in passing the transfer
25 rack by loading and unloading the transfer rack at a

component supply section of an objective working machine

T




posi ti oned and supported individually and conprises a storage neans for
storing conponent information of a type of the conponent stored in each
supported conponent acconmodati ng nenber. 24. A truck for

col l ectively changi ng conponents at a conponent supply section, conprising

a mai n body havin runni ng wheels, the nmain body being pr
qui de meand'P 8l ding a transfer rack in passing the trgﬁéﬁﬁgmw$§€k by
| oadi ng—and unloading the transfer rack at a conponent supply section of

an obje hine and a retaining nmeans for retaining the
transfeﬂ“lm m" uﬂlmﬂnon the gui de neans.

" The truck as clainmed in Claim24, conprising a
stopper neans for preventing the main body 8 om running with the
runni ng wheel s. 26. The truck as clained in any one of Clains 24
and 25, conprisi @ %oﬁﬁEéﬂ-Phﬁgnﬁ'&ﬁ§sf droTe oRHeARHRY t tranggapomark
supply section with the . mai ﬁ &u $ state in which the main body is
put in a specif|§§°§&¥PF|8ﬂaF € Gulge ™G3 with the conponent supply

section of the og. bl eClikg VPLEKNds BENAMY in Clfify 24, cBifpli gggg gs

claimed in any oné of Cains 24 t hrough 26, conprising a
adj usting neans f@ppad WeknRd fior Riédkhtany 8Rel Raiha®odsUFROH rAeeiingn.

5 with the running wheels.

26. The truck as claimed in any one of Claims 24 and
25, compriging a connecting means for connecting the
component supply section with the main body in a state in
which the main body is put in a specified positional

10 relation with the component supply section of the objective
working machine.
27. The truck as claimed in any one of Claims 24
through 26, comprising a height adjusting means for
adjusting in height a transfer rack support section.

15
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