10 March 2006 SPECI FI CATI ON Met hod and Apparatus for Assenbling

El ectrol ytic Condenser wth Sealing Rubber Background of0 Maehl200@nti on
Field of the Invention; The present invention relates to nethod and
apparatus for assenbling an electrolytic condenser having | eads and a
seal ing rubber having holes, wherein prior to inserting the |eads through
the holes, a plurality of itens are inspected in connection wth the
seal i ng rubber, specifically with respect to the outer dianmeter of the
seal i ng rubber, presence and f hol es and the positional
precision thereof. Thus only gggggﬁﬁﬁgﬂuiﬂgber proved conpetent by the

i nspection is used to assenble the electrolytic condenser which will have
the leads correctly inserted through the holes of the sealing rubber,
thereby to increase the productlon eff|C|ency of the eIectrontlc
condenser ' B b B g Y

Descri ptjqn Qé‘eé%'ﬁ @:ﬁ%@@r Art General |y the al um num eI ectrolytic
condenser 1s produce y superposing an electrolytic paper and an

el ectrode foil having positive and negative | eads attached thereto and by
rO||IngBdﬁkqﬂBdhét6W1ﬂﬂgkjﬁ¥én@ﬂﬁﬂ§nser el ement which is then inpregnated
with electrolytic liquid and is acconmopdated in an alum num contai ner
having a bottom and an opening.with the | eads being extended out as

i nsert edritdddugh e Tholeast iafn;a seal i ng rubber closing the opening which
is processed,with currin t u o t he

| eads are |g@&?%@ﬁﬁ¥ﬂ}ougﬁeghigﬁoFeTgEE ‘%§H§seacpgnd'9g§£ra£88 ?gfreqU|red
t hat t has&wﬂdlam@esletham:mlytJtdﬁeOhéadsea‘rwa‘theg éﬁgdsa?nqbeﬁ%bhn%f t he
hol es of . fhe e dﬁghmg Qﬁ{er'&% Mﬁﬁgrteet%grm@tﬁaq@a@tswroJ

eIectroI&ﬁ con sefr element is erefore, supplied with th eads
being &&e @plﬁspr@dét]étﬁﬁlﬁéd( Syl e H Y | SRPFIRS tHe %‘?—:‘%ﬂ?%@l?%bber is

r ot at ed{i@ nar RE edel Br g E}Qﬁbé@ﬁb%%écpﬁﬁéélpﬁ wiher eespecangitae oposttion of

the hol es is in agreenment t angul osition
diameter of the sealing rubbe éJ preé@nce and absence of the

holesandtﬂuap05ltlonalpre0181onthereof;ﬂhusonlya, sealing B
rubber proved competent by the inspection is used to assemble

the electrolytic condenser whichwillhavetheleadscorrectly

inserted through the holes of the sealing rubber, thereby to

increase theproductionefficiencyof theelectrolyticcondenser

without producing incompetent electrolytic condenser.

Description of the Related Art:

Generally the aluminum electrolytic condenser is produced
bysuperpoiinganelectrolytibpaperandanelectrodefoilhaving
positive and negative leads attached thereto and by rolling
up into acylindrical condenser element which is then impregnated

with electrolytic liquid and is accommodated in an aluminum
container having é-bottom and an opening with the leads belng
extended out as inserted through the holes of a sealing rubber
closing the opening which is processed with curring to seal
with the sealing rubber.

' In case the leads are inserted through the holes of the
sealing rubber, it is fequired that the angular position-of
.the leads and the angular position of the holes of the sealing




of the | eads, such that the holes may allow the | eads to pass through the
hol es. According to the prior art, whether or not the holleMaait006he | eads
are in a same angul ar position is determ ned by one fiber sensor which
detects one of the holes to be at a predeterm ned position on the
assunption the two holes are forned at predeterm ned angul ar positions
respectively. It is, therefore, recognized that the holes and the | eads
are in a sane angular position if one of the holes cones to a

pr edet erivibhEed posi LRoRIwEenendt atlitbn efch hetlsenl | Bher eBbetroAgtshown in
Fig. 9, ddhdeangd beengating rubberosL, %M&%&ﬁg Slélltéefcg pedngt the

eccentric positions thereof respectivé I's reqaired that
t he angdedr2pash et DFmiRd aﬁ@‘rléé‘r?fb?l@m W%ll‘?u tagr eeaety wibhethe

-angul ar iposdtdesd 06 a greals (ritah 1%p5§1@i§nt cmﬁefé fiserhedrbbrough the
hol es 51a,, 51b. %qﬂggﬂ. 9 %g%, sealln ber 51 is rotated to
move on&BLP Pt gles 4o %ﬁf@?@%ﬁtﬂﬁ- Eh%5§5¥ﬂ6Fprﬁét&PPcles 52a,
52b, it ofayhkappedst hatch hehaat hee (bllls aby dheowmaltes 1=kais Sbbpeeses to a

positio rs r K lhaRl aced fromthe other (52b) of the circles 52a,
52b. | QE'%W%g l?))eyh%lé%gthe sealing rubber 51 is further rotated until one
(51a) of tiﬂ§QQﬂd§§95ththﬁlbrEQHB@rtD vehegigs 1t icon regbshanhbakkbyand

agr eement, W EhaQngré 53Rk 9,5 EhgnGhi SkeSo92R Nopkhat the
ot her (51e) of herho es m ng coné%jto §N§§§%5F%ﬁqaﬁugﬁﬁ8§ re%arkably
di spl acédbﬁronsf‘@fh%?]bt HBFCK‘S’E‘S'C%’C% hengj o e%he s5hgles2i.o Thies dts decause

only ongrabictheriakaposliticnldh | tﬁe asrmwlm@w@ﬁwq@% d b6 rHREGSOT
accordlng to the conventi onal nsgg%%éganetho %&accordlng to the
n

convent PonaPTeFREpERITSY RANOMIEr 5tkﬁ??ﬂﬁ§§¥ 535 cbfes to a
‘posi ti onhesulistrant mabbgniﬂeagﬂe@mttﬁe wideonamd 522 1efadsherel nel es 52a,

52b as shown |n}Q| é %o nlzed t hat .t he sqg ng 10 March 2006
Cobbor SoBAdh o {fdn s Eloddol B R e cb i BE R Lo et oy g

t he respbsittihe weahlngtanberOfstasseﬂbledgtDubher el ectrol yti c condenser
wih one of phenbeAds BeyNds PO caslMIRO¥RE 10 F@S5ENA AR!AOGL UDDEr T

thin, one o
5la, 51b formed at the eccentric positions thereof respectively

{Fig. 9 (a)), it is reguired that the angular position of the

holes 5la, 51b is in agreement with the angular position of
leads {(not shown) which are to be inserted through the holes
51la, 51b. In Fig. 9 (b}, as the sealing rubber 51 is rotated
to move one (51la) of the holes 5la, 51lb near to one (52a) of
the circles 52Z2a, 52Zb, it may happen that the other (51b) of
the holes 5la, 51b comes to a position remarkably displaced
from the other (52b) of the circles 52a, 52b. In Fig. 9 (c),
as the sealing rubber 51 is further rotated until one (5ia)

of the holes 5la, 51b comes to a position substantially in
agreement with‘one (52a) of the circles 52a, 52b, it may happen
that the other (51b) of the holes 5la, 51b comes to a position
further remarkably displaced from the other (52b) of the circles
52a, 52b. This is because only one of the holes 5la, 51b is
inspectedbyuseofgnefibersensoraccordingtotheconventional
inspecting method. Namely according to the .conventional
inspectingmethod,ifoneoftheholesSla,51bcomestoaposition
substantially in agreement with one‘(52a} of the circles 52a,
52b as shown in Fig. 9 (¢}, it is recognized that the sealing



may pierce the sealing rubber with one hole remains as it is. The one hole
will allowthe electrolytic liquid to leak from the el egmalcht2006
condenser. Such electrolytic condenser will be practically useless.

Further in case the sealing rubber 51 has the holes 51a, 5Ib forned

sllghtly ) d. from predet ermn pasi tians res ectlvel the | eads

w | | Fﬁ%be?r[e th? ou%‘ﬂ‘g) e oI5 etg’f Ol @t HPeEFe g Hgﬁa% cgnt He di spl aced
hol es 515136“5*51‘:—&5’1 As the result, the el ect rol yti cpaper (not shovvn) to which
the leads aresathacheduit]| the dedbimpdraisbrcriensessenfueh edeectireol ytic
Condenseéléﬁﬂﬂol%lé péc@@éﬁ’seﬁ?f vh'?:fherbﬁ’é %Ifec{:ﬂécl@gggergglngFugéﬁpr in case
t he seav\)hn? ber, 51 hasth E ‘%bg) (%F n; C rrpl etely
fornmed white teﬁé St hEPSOf - WHiI®E lP% i (?rﬁ)llét H’%/n‘f o?rf?ec‘l) 5" Happen t hat
only themayopisinste thel eeabinberubbspert el fa%%dFthengfetﬂ@ltlﬁea%oh‘vemu onal

I nspect i mge N@td10itb landvitile s9aali rger ebbetrdiyytiecagnhzedtasiesei igorconpet ent .
Such a seal | bge @%ti%lw IdorBERGLCE Slen | CEAIRRLGRE ClBGhEplyt | ¢ condenser

Since the wo fsse | ng t rolytic Condenser 1s automatically
carried l&%tpratcﬁécaé BAt¥&S%nent i oned above will be found out at the final
process wher eFartfhiay dhegaap tké evtaldngt rgbkendehdws itdef haae$ y>lmspect ed.

The fini shed rdpmee! eQligat Yy i al@mdemerfrbfacqgmd&drﬁsn&m RYsi braget ent at
the fin ng 0G, t;,b c gﬁq ML, dring
about rra?éeréenim %{, t% l%%ﬁsrb@sll g%e;uée the scr agp altq?ectr eIyt| c

condenseridomi&i A4S QFEI%G% byorhal SEIRdecrdl heies derBer?| nt and a
cont ai neresialti,ngha tﬁitemmvlﬂueczc@noewor(eoenbbdwments waycle| tid nh¢adst he

defects argl atdsadvantiagepeofaelrBenddi ofid abteaddie QudkDIa cRFBOLyHRNt S MRy
effici e”&%r@]e%r Quﬁflf‘%e &l g%&&ﬁ’%ﬁ” 'fcl‘ﬁ?QPle&s% e‘é/'E!:E\ILJ ;Eéope?:lg able inits

function havi ng
hol es and use%‘“f‘%"eél é§ect"‘ﬁ% B*b%rﬁ“%?gll&ﬂ éu%‘?ﬁ ahdrs H’—Q\?l H@l%ls b%]tac'om f or
accommodati ngotdepéi whagheliect caipiteitely c dodaas ewhéllenmehe hehhiemg dfeads whi ch

are.to b@hi@'ﬁe{geQHéoﬂﬁlé\@l%h 200684, it may happen that only the

.....

inspecting method and the sealing rubber is recognized as
being competent. Such a sealing rubber will produce an
incompetent electrolytic condenser.

Since the work for assembling the electrolytic condenser
is automatically carried out, the defects as mentioned above
will be found out at the final process where a finished up
electrolytic condenser is finally inspected. The finished up
electrolytic condenser recognized as being incompetent at the
final inspecting process must be scrapped. Such scrap will
bring about material and economical loss because the scrapped
electrolytic condenser contains at least a normal electrolytic
condenser element and a container having a bottom.

One or more embodiments may eliminate the defects and

~disadvantages of the prior art.

One or more embodiments may efficiently produce an
electrolytic condenser which is reliable in its functien.

One or more embodiments may inspect a sealing zrubber
having holes and used to close the opening of a container
having a bottom for accommoedating therein an electrolytic
condenser element having leads which are to be inserted
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One or nore enbodi nents may efficiently produce an electrolytic condenser
which is reliable in its function. One or nore enbodi reMeMmary 2008pect a
seal i ng rubber having holes and used to cl ose the opening of a container
having a bottom for acconmodating therein an electrolytic condenser

el ement having | eads which are to be inserted through the holes of t he

seal i ng ryjber, ! hemb?st’emggﬁlmérﬂ:ssoeclrné n %%'f?glg?%% re%% ea

pIurallty of redeterm ned I nspectin tenB i nc |nspect|on

of the di*hERETOHY O GGPQ?H%ﬁﬁaWEFEP b %ﬁ%l&béﬁa&qrﬁ}SrGBB%Flon| nspectlon of
presence and &@bsence wvbréhokwbodimetites seal | Agspeatbber sardivhe rpbeeti onal

preci lSl Omat/Nef eable§0 a8 ttﬁse@SSﬁﬂszﬁasé henel gptiniytbe GonsdamsehePy use of
a sealln er e e |1 (6]
91 %Hﬁg PLOYEL, %ng & %n.m Xa%lh\g @ﬁ@?&ﬂ %%ec?cpectq: gP{é‘t he

enbodi ne Usé an | mage trea 0in
d|nen5|oﬁ°899%ﬁ?érQ&P&ﬁ%?er ﬂngaJ%Pm¥%aWPh§ rdﬁﬁértopr%%eﬁé@eéﬁﬂdabsence
of hol es thkottie séa& | hgles ublfer thad d4dwd. ipgsi twulgread pheci saais,t hekeof , and

to cal culiakgec®©Oidn @ %iﬁ@re%@ebetw@}e&ﬁ@ pr@§enta angylhﬁeul&(ym tppn of the
hol es and_a referen e .an f t|on inserted

thr ough PReIRE LIRS gge W UEkPen gt R, peReied

é Cal cul at ed
di fferenéé ﬂ@etﬁgﬁﬁ@ﬁépén@é éﬁ@ﬁFaﬁanSE?ﬁlﬁﬁ E@HQ éﬁa%épé EnBBeF nent s may
renove aisepéciigpm ubbeprepermeedandicanpetentobyhskesd ohspbet iseasifigom t he

a?serrbl i F}gbbéf nagnd St@lea§3059t:?<§'§cﬁ Ir@cmforﬁlﬁgtr@%yt %& &&mdﬁ@%%m@m%/ ?y use
of a sealing rubber prove ins i ons he
Mhvent | ofiPe) A HE IS SRPARTCH | 1b TS k2 of ST AS VRREFORECTREr e s
prOV|dedcamﬁ%?ﬁﬁdbWthas§@ﬁ@FFh@n%n electrolytlc condenser including a
condenser el eonat ot nps egnaibed inefts ameleet mal yibhge tiaptidgandvbayvi ng | eads

secured thergkgec@ SQ”&@AQ@Vtﬁ@rduﬁﬁﬁﬁ%ﬁD%@tkﬁ&e&h%lﬁﬁgg§958f gh gqrent
t herei n and haV|I%%a bott om and a Fﬁg thehcondeﬂser el enent
is insefPBU Tht 0TS céﬁ?&?ﬂ%? %. rﬁ? 5&r o8l SEFNGRI t he
openi ng afbpée %Imwtﬁimmosaﬁéomlmgaqwues tthﬁmlh viifidcHo tdedchbalks of the
condenseoeteaedt fa& feide NtwRSAr LR, present angular position of the
holes and a reference angular position where the leads may be
‘inserted through the holes and then to rotate the sealing

rubber by the calculated difference to the reference angular
position,

One or more embodiments may remove a sealing rubber
proved incompetent by said inspections £from the assembling
line, so as to assemble the electrolytic condenser only by use
of a sealing rubber proved competent by the inspections.

Summary of the Invention:

In accordance with a first aspect of the invention, there
is provided a method for assembling an electrolytic condenser
including a condenser element impregnated with an electrolytic
ligquid and having leads secured thereto, a container for
accommodating the condenser element therein and having a
bottom and an opening at which the c¢ondenser element 1is
inserted into the container and a sealing rubber for closing
-the opening of the container and having holes through which

~the leads of the condense element are to be inserted,



4 10 March 2006 presence and absence of the holes through which said | eads
are to be inserted, the position precision of the hol esippMahiizgbs said
| eads are to be inserted through the holes and renoval of the sealing
rubber which is proved to be inconpetent by the conparison, so as to
assenbl e the el ectrol yti c condense se of a sealing rubher which is
P oved CBRESIRR W EHESSEoatPeoho Lt HoouBtaReE i 191 1Eat0ne Bspoct _of
the invehei ba inkerted. $her weisdeton petdicdonorfagdbenbbing bn whiechrol ytic
f:pnd_egseéaiﬂcie_m&sngra eONBke NSl rekanentoudiPitagnabess Widd rahovel est rol yti Ch
iquid a e e .her a,.caontai ating the
condense?gzlg%%%%miﬁgggfﬁ gﬁﬁ%qhg%iﬁg%gegoﬁ?o%?aﬁa%gﬁp%%%ﬂ?%gpgggahich t he
condensePPBRENENE 59 F5el? eBSTHIY & N ot STl Yaha 5°R9Stg Pibber for
cl osing the ofem ngeafindhervbptmai neiclandshaviavgdhotawetthnbudly W ch the
| eads t hgogeiwienser elenent are to be inserted, the opening being
processed with curring to seal the opening with the sealing rubber, the
nmet hod conprising the steps of inspection of said sealing rubber in
reference to ARplARCAFFAEYCE ofiphedet EPRPREd 3SREPRCATNgEE edBVARFE t 0
insertinght¢he | eadprovivielgh trieehhdl eerofasmmttlseaql iang alglber]ysad d
i nspect i @Pnad A Udifd uat nh eastecorcRABAr | $98meht t Bfpt edatia tof said
seal ing yphelo bl & phedet epm ned, ref enenge dala, ofy sahd. seal ing rubber
as to the |qen§ion ot " BUer I ane er o t he presence an aBsente of the
hol es 't hFeRigh-Bwi dRTs &raoTeetis180e theo CRBIPRZET tYEMePhe tPBEFET o Dr eci si on
of the hbkesmdya ilitchnm saddah eq@sniarge atto wheéch nsks t ethddmseughléhenthol es,
cal cul atjon ; . tbg difiber ence Latwesd: t hagangulanpagi thepepf £de holes
and a_pregeternlned angul ar gqtltlontot the h Ies.%pd rﬁnnvgé Sf t he
seal i ng rubhat? WRScRPFEMRY oved ™t T PABBRpRERME B % B8R o5 T¢bn, so as
t 0 assentitEch Hdee|legdpolei ecrndaidends elenynt udke dfc desda@Serfgefubbr® which is
proved cop@eirentbelyigt beocerganiisan cukpivg cos dande et lbpanihd reli @spect of
the inveptdonehhgre rinshdl,0vicded ABcRRParRLES: oLy assebliogs ans

electrolytic . . : .
' Ynspectlon_of sald sealing rubber in reference to a plurality

of predetérmined inspecting items prior to inserting the leads
through the holes of said sealing rubber, said inspection
including at 1least comparison of the image data of said
sealing rubber with a predetermined reference data of said
sealing rubber as to the dimension of outer diameter, the
presence and absence of the holes through which said leads are
to be inserted, the position precision of the holes by which

said leads are to be inserted through the holes, calculation
of the difference between the angular position of the holes

- and a predetermined angular position of the holes and removal
of the sealing rubber which is proved to be incompetent by the

comparison, so as to assemble the electrolytic condenser by
use of a sealing rubber which is proved competent by the

comparison.

In accordance with a third aspect of the invention, there
is provided an apparatus for assembling an electrolytic
condenser including a condenser element impregnated with an
electrolytic 1liquid and having leads secured thereto, a
container for accommodating the condenser element therein and
having a bottom and an opening at which the condenser element
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condenser including a condenser elenent inpregnated with an electrolytic
liquid and having | eads secured thereto, a container fofgRacpemMEati ng the
condenser el enent therein and having a bottom and an opening at which the
condenser elenent 5 10 March 2006 is inserted into the container and a

seal ing rubber for closing the opening of the container and havi ng hol es

t hr ough *fthi EHERED| e ogh? heeEdRdRRE era™s efrerte®dri®dt oF HPSInsEPt ed, the
openi ng béoagnprdcesgedingt bf ctine | egnttad neeaknd hbawjppenihng eswithiioudle seal i ng
rub:a_er, &ﬁh%h a@@@rﬁéa]gtﬁs CdI'TFHH.teSidwld.lelfﬁ@Eféié}ﬂar?tﬁ%&%z tIoorbe! q&g@gté@g fai d
sealing ¢ r_in referen pl ural i : redeternined in cting
Cors b 8 pBet ek At SR Ba D it Phe ol oS Lo "Ba A RERT | ng
rubber, ¥aFQ thésprRtiten HURERHd ARGt 2PRHSTEIEoFPAPT SOP DI RECF HAYe data of
sai d seahkeags r ibberinapéditiangpr edliet eseaniedy refdeencien dadfemmcesdiad seal i ng

rubber ag1feaiig HrTRRShOF: Qi RUl 8hsHlk &ML tehbepr N LSRNGRsARE  APSence of
t he hol es througg i.ch sai qwl eggljs_esar to it()je |Snse.rted t.he position

e
preci si or_lh%f ]’teﬁe ho ersoulgy witch ° %t d°fed s ar 250 1fe 'Flﬁ%beer]i’eds?%# ough the
‘hol es andPFReign SRClvfng el i ¥RF StulsBBPaHRTTh dfs Hheov@dIeodpe? i PEonpet ent

by the eafpasesding soubiset Owaslselbl eredeeeehbedd obyteemendiitseropy use of
a seal i .nQa{&',leiW?' chpbsr IOURM +GRMASHEN 1 Y oENBut COMPRISRR, 41k

. accordance with a

ourth aspect of the invention,, there i.s _provided an
opar at uETFEEICh SBiDRP Y o GERr BPYET CheloREAT (L ARARS o Eondencer
‘el enent tapbeghasertad.t Fhgn pogliséen obPyedics long@itd thad hRaes nhY| BAES secur ed
t her.et 0, said cosddai aee torbaciasEradat tigoidre thendenserarel emmpt-al hef ei n and

havi ng a.pot Lom Ay b%QeQJhlq._gharisV\’(bHr%Qe?h%oc%@d%_rl]l%gﬁl ﬁ{&?@%y fife i nserted
into the contalner” and a sea |n% rul ber tor. cl ozl ng the ggenl ng of the
cont ai nef 8RR AP nGon st e hA BUgIP: Saniith THE I eadsof CPREStUitdelser

el enent Bfe 16 be Basbinedrubkdre oheeh ngsbaimyepr cvuprsddnii thy ctitging to
seal thecepeddingn.With the sealing rubber, said apparatus conprising

i nspecting means for inspecting said sealing rubber in reference to a

plurality of ?redeterm' ned inspecting itens prior to inserting,
n accordance with a fourth aspect of the invention,

there is provided an apparatus for assembling an electrolytic
condenser Iincluding a condenser element impregnated with an
electrolytic ligquid and having leads secured thereto, a
container for accommodating the condenser element therein and
having a bottom and an bpening at which the condenser element
.is inserted into the container and a sealing rubber for
closing the opening of the container and having holes through
which the leads of the condenser element are to be inserted,
the opening being processed with curring to seal the opening
with the sealing rubber, said apparatus comprising inspecting
means for inspecting said sealing rubber in reference to a
~plurality of predetermined inspecting items prior to inserting
the leads through the holes of said sealing rubber, said
inspection including at least comparison of the image data of
. said sealing rubber with a predetermined reference data of
said sealing rubber as to the dimension of cuter diameter, the
presence and absence of the holes through which said leads are
to be inserted, the position precision of the holes by which
said 1leads are to be inserted through the holes and
‘calculation of a difference between the angular position of
. said holes, and further comprising parts removing means for
6




the | eads through the holes of said sealing rubber, said inspection

i ncluding at | east conparison of the image data of sai di®aich®@06 ubber
with a predetermi ned reference data of said sealing rubber as to the

di rensi on of outer dianeter, the presence and absence of the hol es through
which said | eads are to be insert osition preci,sion of the holes

by whi chTSEY 9 ead3eHd or%)e’elrn zltlf:ad J‘tshrpgﬁaﬁdt ﬁ@ o] elglcgﬁ‘leg% i cul ati on
of a differendedbet feen agremghynd arlipesi epdn rofsitdantnholmegnsantPy¥ urt her
conpri Si RgtP@ics theme¥hDndreaibbet0prévdd IaipeheRO06y rarovanguaasednl i ng

rubber Wﬁafeege%o%royedahguperinwcg BLERL SAMRY SELPMS Neugssembbi ng 11 ne and
posi tioning nmeans for tatl e sealin ubb praved (ﬁ:rgggetent by the

cal cul at BY ecﬁq‘rlméflgﬂcgoﬁbth?fbul%ﬁﬁ FEERLT ?n’ s&f %]e%ﬁnﬁg GbB&t "t o a
pr edet er shdiedoposianiion, opairdtcompardimg, meaec wrdticnge riawevihey ikl
posi ti oniagaopenabh@ns thei n@1eBdedrsHid t 8ehnBef t kaghéhe sbeads tdrough the

hol es of 138Lh30Lh00 o1 UBDEL, 30, A5k dngBS AP B5LNS, el oyt condenser

by use of a_ conpetent sea rief Description of e Draw ngs:
Figs. 1 Fﬁ?%ﬂ% rgbpbgfate to the enbodi ment of the invention, wherein. Fig.
1 is a diagranmatic view of an apparatus for assenbling an electrolytic

condensegry\éf e cseplidg JrubBerpraHings:2 is a perspective view of a device
for assenbli ng i he jel %ﬁ}&}){%}}/tl ﬁ% ns% Hl g e%blt)altﬁ%rpt! ancel gyational
view of a devi for ng thé sealing ru ber to asse I ng

devi ce. Yjent-’ﬂoins ‘é{h%%ﬁ”srbectl ve view of an inmage treating device partly
exploded. Figfrid. i d aiperspetibiovemvatew ofriewnechamnsmfraratpesi femoni ng t he

- seal ing EYDORY1 Nk gn b1d & R19t 08 &J:ﬁi\éﬁgbmaitﬁnaeweailﬁ@ermektl oni ng
mechani sm shogn?p 1y in vert|% section S|dgmg evat i onal
tion

vi ew of the pos thg” RetHam & shown %%r?lgeYlncevefrotrl &ar se% i%n and

showi ng £he electrolytic condenser.

Fig. 3 is a plan elevational view of a device for
supplying the sealing rubber to the assembling device.

Fig. 4 is a perspective view of an image treating device
partly exploded.

Fig. 5 1s a perspective wview of a mechanism for
positioning the sealing rubber.

Fig. 6 is a side elevational view of the positioning
mechanism shown partly in vertical section.

Fig. 7 is a side elevational view of the positioning
mechanism shown partly in vertical section and showing the
operation to hold the sealing rubber at the upper and lower
sides thereof.

Fig. 8 is a side elevational view of the positioning
mechanism shown partly in vertical section and showing the
operation to rotate the sealing rubber to a predetermined
angular position.

Fig. 9 (a), (b) and (c) are plan elevatlional views of a

~sealing, rubber having holes, the sealing rubber being rotated
to be angularly positioned in connection with leads which are
inserted through the holes according to the conventional
method.




operation to hold the sealing rubber at the upper and | ower sides thereof.
Fig. 8 is a side elevational nechanismshown partly in uemMaichao0gi ew of
the positioning section and showing the operation to rotate the sealing
rubber to angular position. Fig. 9 (a), (b) and (c) sealing, rubber having
holes, to be angularly positioned in inserted through the holes nethod.
a predeterm ned are plan elevational views of a the sealing rubber being
rotated connection with |eads which are according to the conventional 7
10° March 2006 Detailed Description of the Preferred Enbodi ments: The

| nventi aeaihbddpedRspkhed b QEEa'PreEBrE%E @Bsal&lgntghe enbodi nent s as
shown in the attached draw n e apparatus 1 of the
i nventi on f dMead8¥RBLIAY Wkl éKE@@ﬁ@F}Pﬁ@rébﬁéémé%ﬁ W trfgrseari Bg rubber

is pr OVtﬂ@deﬂbbhlméﬂt'srrﬁgeshbﬁ}ﬁthﬂgtﬂ@VhEEagheé GEARYHGS . n?ﬁhﬁﬂk§rf( not
sown)- 0Si |on|n mechanism 4. In referenc 2. Wherein a

gener al ?Pac ﬂrE §f 2PRET35PFar aPlisthe %HBﬁﬁtlﬁnpgﬂFa??§ ig%a?M ng
r ubber se@eateodyppki edndabhsan wingpeckeagisyatuse Sik pRothdediweehi on as

tabl o BwiierE FESRRabbriPaRf 7, 31 BBl dncmer B mEra oo ou,”

nmechani snd( aoposhbwapingubseasntinydeach of the sealing rubbers 6 S

i nspect ed_byol N cLIBAEE LY 10, SIS, 2, W L ESPBLrd i BEURLI LY Of

~inspecting itens including the di nension of ter, presence or
‘absence2BPaKal B8 igashewn agd i lpdsi @f@ﬁ@lllnsrwtsﬁ%ﬂaﬁ@rwpw a

dlffereaﬁeaﬁf&ﬂéﬁé&ﬂfﬁgﬂéﬂ§$io%ebwﬁeﬂn the direction as indicated by
arrow B from a parts supplying device 5 (Fig. 3) to a turn table
8§ which. is intermittently rotated, and are held by a cramp
mechanism(notshoﬁn).Subsequentlyeachcﬁfthesealingrubbers
6 is inspected by the image treating device 2 with respect to
apluralityof inspecting items including the dimension of outer
diameter, presence or absence of holes 6a, 6b and the positional

precision thereof and a difference is calculated out between

the present aﬂgular position of holes 6a, 6b as inspected and
‘a predetermined reference angular position of holes 6a, 6b

which may allow leads (not shown) to be inserted therethrough.
Subsequently at a positioning station S$T2, the sealing
rubber 6 1s positionally adjusted by rotation thereof made by
the positioningmechanism4 by the angular difference calculated
out by the image treating device 2 at the inspecting station
S5Tl. After such inspections, at a parts removing station ST3,
a sealing rubber 6 proved incompetent by the inspections is
‘removed away from the assembling line by the removing mechanism
in the direction as indicated by arrow C. A sealing rubber 6
-'proved competent is transported to an aésembling station ST4
and is supplied to the next assembling device (not shown)} in
- the direction as indicated by arrow D in the condition that
the sealing rubber 6 is angularly positioned with respect to
the holes 6a, 6b. _ _
In Fig. 1, the electrolytic Condenser'assembling'abparatus

1 of the invention is operated under control of a main control



. indicated by arrow C sea ing r

t he present angul ar position of holes 6a, 6b as inspected and a

predeterm ned reference angul ar position of holes 6a, 6bioMharchlzooty all ow

| eads (not shown) to be inserted therethrough. Subsequently at a
positioning station ST2, the sealing rubber 6 is positionally adjusted by
rotation thereof nmade by the positioning nechanism4 by the angul ar
difference calculated out by the inage treating device 2 at the inspecting
station ST1l. After such inspections, at a parts renoving station ST3, a
seal i ng devilger 96 Brovieddmponiér or byktlhg iirtsqb@clnr@rtsf ithe semdvad away

from the. aﬁ::%%‘%”%' ' ng&:[‘é‘oP éx?fcé ﬁ%%vérp& tr'e%ttﬂ?l% diigchbon as

rove conpet ent” i s transported
to an ags&eHEIGOSTEE éﬁ 814 CO@R@5#§GSGBGI ilBageo tERataagt I8¥4ER/bRI ng

devi ce (File BdtOVi)cdINy é@m@éf@&tb%@ﬁam@b%tr@q duwiaid 9WrFRriRelche
condition that . the sealing rubber iS an %%% gom tioned Wi th respect
I

to theBPESTAL 18IplaGtFigtly CPHB‘agltéet BiftfdHISH 48¥461 i ng
appar at us sol a6f tbheei mbﬁlnﬁfb(nmetismpeé@tyed under control of a main control

10 March 20 K ; |
rubbe;CG, aOIGrﬁ)%%IOr 'd(?f EcBITYS g%rrﬁr)s %| R’J{C?eelg?%fb &}'ﬁ{sur?ge%gtége sealing

source B} dhle cospeskinggt heatimgelt r €at Engpdevicbe Seaanegelrebbelrcél |y

connect g, {0, khenal £ont0L fARUl 68 1 FUALASE o IREAM 4ot

electrically connected tb6 the nmain con as to gengontrol | ed
t her eby rupker §. The chécpangstabppl 3} ig devpreabie sherby SteperatBd at the

i nspect laNgo 84 8f PRk o 98§UF%H16411H‘% é@ﬁtéﬁ%ﬂé@@b Bn e HieckuiBptabl e 8,
includes a table 21 for catching t seal in 6. The catching table

.21 is ré‘tsa?t“éjd{‘@téapetﬁf‘%’f/r%‘f@pT\ﬁethﬁt@#r&ﬂ E%Pgﬁzéﬁgﬁset‘i%ée’aﬂﬁﬁﬁﬂuéa?fent er
shaft 2QuiteutBez i rf@@ﬁm@rat aﬁelcﬂﬁjé:lap@@lppfeaprmwl%ofmeam@t@mcaglyabI e 21
has two sem circul ar gHts Zﬁa fg HEd at th? outer 5 |§ ré t her eof
di anet r CERPEY *€0 EBO@?‘E PoR8hehfoPREFRIRICAFRNE figar RF9%175YpP8vided so as
to be swongabdwirayaonind arshafitaZhaft [Py espectespeencin @‘adrhef thaouts 21a.

The cat ghing a2 as, Ao ohd auRrs s pLetahly dyavided ot posy £ady24

t her eof e ca arm as t urge t owar d
t'he cut @it oR¢achy %tww.sﬂhmg:atchlng arm 22 has the other end

22b normally urged toward the cutout 2la by a tension spring
25. A cam 26 is arranged opposite to the follower 24. The cam
26 is rotated tomove the follower 24 so as to rotate the catching
arm 24 cutout 2la against the tension spring 25 and thus to
move the end 22b away from the cutout 2la, so that the catching
arm 22 may hold the sealing rubber 6 in cooperation with the
cutout 2la.

With the se‘aling'rubber 6 being held by the cutout 2la and
‘the catching arm 22, the catching table 21 may be rotated step
by step with a rotation angle 180° in the direction as indicated
by arrow B so as to transport the sealing rubber 6 one after
another to the turn table 8.

In Figs. 1 and 4, the image treating device 2 is arranged
at the inspecting station ST1 so as to inspect the sealing rubber
6. A support shaft 31 fixed to a base supports a light source
30 at a position below the sealing rubber 6 and supports the
CCD caniera 10 at a position above the sealing rubber 6.which, '
is transported to the inspecting station 5T1 by the turn table
8. The CCD camera 10 photographs the light from the light source




25. A cam 26 is arranged opposite.to the follower 24. The cam 26 is
rotated to nove - the follower 24 so as to rotate the catc{y Rarch@ons24 cut out
21a against the tension spring 25 and thus to nove the end 22b away from
the cutout 2la, so that the catching arm 22 may hold the sealing rubber 6
in cooperation with the cutout 2la. Wth the sealing rubber 6 being held
“by the cutout 2la and the catching arm 22, the catching table 21 may be
rotated step by step with a rotation angle 180 in the direction as

i ndi cat 6@ PRy SdnLoRBosgasheohelgfsfart PPhefsERE sgaldber ubehe faf t er

anot her anQ tﬂr@t ﬁetaah@f&cel BHAES . of 8RE deaiNed MR@SHAF €8l i mgedevi ce 2
is arran

ed I nspectin tation ST1 so as to inspect t eseallng
F ubber .Otﬁz%a 8 0RGFL 131 R i 0t e8 & et Ept S eyl 89t ce
at a posihiel md)aiw\amhgemlai I@tmahbpbrﬁeartd: shl@ﬁmatg&s dhea tceBrcaner a 10 at
_ap05|t| n,ahaov eal orted,t
i nspecti (r-r:’g sﬁ%ﬂ onr}’ScTst k!:e? g@{ \Wﬂ B§ed?§eEE%Ba§ar‘?§r%3tTg %ﬁot ogr aphs
the |ighylfingmiche Illlgﬂmt gomecmfumm e G06s 316]2.pa§§| aget prowgbetihe hol es
oa. o0 glothBenSAM hGNEUBDRED 300y I UBDET n 3 YIRS BNaRFLAE,LDR Sealing

rubber The ot o ra image 1S i ndicat e noni t or eV| ce 11 and
't he obt ébﬁe@eﬂwﬁgﬂa I § Ahk &o@@%@%ﬂ@%é& ﬁg@@e@‘mae%yéa% RAgP unit 12

'so as tenBecaphifeded 1® oy edgbes Nt et IR ORIY She @élam@@ eabbbight
i nt erru%tl ng nmenbers 32, 33 are provided between the |ight source 30 and

t he sealPirng rubber 6 and between the seali ng rubber 6 and the CCD canera
10 respecti mleﬁntamjdlﬁma tthatﬁ:@umamzahé.@amntcﬁi@ﬁo@i@@m theegenof the

seal i ng ubber The i e da unl 12 has nenor rovided
t her ei nTL “The %%rt Eg rfaﬁgr %‘e && 8§t% BIERE & aE of the
seal i ngseabbeg Baldredt 6fam®foér eeterangelaarglﬂ@m poentabnt bé thed bsleba, 6b of
the seaklnggg yboer, 6 s%%rl% hr%bgg hﬁi@%@% cﬁ 9 P8 JEeLEEdr o The

transported I mage dat IS conpare erence at a store% in the

menory et hnpespedt ?t‘fb’-* & pAngretted Imaqawg@é@t |1|$gcpﬂ\@|¢§eﬁnb'llﬁﬁl hget he

di mensi QEf@EeQéé%[aﬂiﬂ amBL-eh i PknkhRemEa) Wi H Eggﬁécﬁ L PILpeNEeL1 Ot yabsence

of hol es 6a,
of 1nspect1ng items including the dimension of outer diameter

of the sealing rubber 6, presence or absence of holes 6a, 6b
and the positional precision thereof, and further a calculation
is made as to the difference between the actual angular position
of the holes 6a, 6b of the sealing rubber 6 and the reference
one. By the way, the light source 30 arranged below the sealing
rubber 6 to pass the kight through the holes 6a, 6b of the sealing
rubber 6 will never fail to surely inspect if the holes 6a,

ob are completely conductive or not.
In Figs. 5 and 6, the positioning mechanism 4 is arranged
at the positioning station ST2 so as to positionally adjust

the sealing rubber 6, namely to rotate the sealing member ©&
to a predetermined angular position where the holes 6a, 6b may
be in alignment with the leads which,are to be inserted through
the holes 6a, 6b. ,

A first holding member 37 1s arranged above the turn table
8. The first holding member 37 is secured to the top of a second
slide shaft 34 which is mounted to a base (not shown} and is
'vertically movable through a fixed second holding member 39
and through a bearing 36 mounted to the second holding member
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and the positional precision thereof, and further a calculation is made as
to the difference between the actual angular position ofgifaghross 6a, 6b
of the sealing rubber 6 and the reference one. By the way, the |ight
source 30 arranged bel ow the sealing rubber 6 to pass the |ight through
the holes 6a, 6b of the sealing rubber 6 will never fail to surely inspect
if the holes 6a, ©6b are conpletely conductive or not. In Figs. 5 and 6,
the positioning mechanism4 is arranged at the positioning station ST2 so
as to po¥itiforeddondhdiisie shweftsedl,i ndpiraibbey wriviaelly tsd icekhile,t he

seal i ng t e i er | es 6a,
6b may :%iqgﬁ&ggigﬁﬁgﬁrﬁ§§gﬁ1§£QHﬂ%gﬁgﬂgh qﬁﬂgng Hgbe%?hggr%eg |1%rough
t he hol esligeatsle ARqugh MW diidg théwwBekingy mesbeyr Srigeddabobeariadt urn

tabl e 838 ;ﬁbantbas&o hakd A ARRBEH A4 hSuRBe8redrio et 0Py abBngecond
slide sh 34 V\:hl?%‘l is nmounted to a base (not shown) and is vertically

novabl e % %ﬁ a 17 2&¢ SeRBRALRDIA ﬁ@cﬁeﬂ%‘?rwthaﬁos“fllﬂ%@ d1iB&aring 36

mount ed nie-HaTe sse cord hs(mlodmr)gsneﬂbenaﬂ,otﬂ@ Marsh 2006 3I%afh SEcoBng slide
shaf t 3% which, i s vertlc fixedl%ﬁﬁconn cted to the

|
second K81 $ING hetbst SE ar?dyjl 3 I(éll()% gi‘ﬁwél)scﬁ)r Beyf ERE: P& SREPENg merber
37 and @ldehy ishgft385mendt sdchothae stee ofidrdwol i it nevafdr 3837 mavheefirst and

second RAld Hoith © %f %‘t@:“’%%%t %gc%ﬁde%(ilid.%t AL AM 58 aNEWeTQaPBS L1 nk

mechani sm (not sho sl'ide shaft "35 nmay ~be noved up a
cam dewféﬂfs(tnéﬂdsﬁ@@m@cﬁlrﬂﬂﬁe shewh st hé, skcene m@Vﬁdellslt@Bt ogaoamaesuch t hat

‘the fi r%‘hr@dt@l%n%h@uéh%d@ih@eflﬁg%/ﬁglgg}ﬁ’g h&mH®Y § 7UPnd 18:c58608HaS! 1 de

shaft 35. _Namel % first and second e shafts 34, 35 are noved in the
opposi t FOIGNGCIPBRET st RayhRe MOV RYaY HeTPRg hewbed esrhaalineke second

hol di ng Tmienbeﬁsa9amysé1ﬁam@\rﬁﬂda\r@ym&m@€raﬂd toyaldk eashneotherwitithe first
] a tensi ring 40 to

and secong hoIdn g e b % 3§> 3 cggnected wfth . Bn ﬁ
normal | ¢ 5B85FB"a BT 49 bl viseR FW@ Mb FehBet £1hETTEE FBFAFRY merber
37 has aleu@emscal shaft 42 nounted thereon for holding the sealing rubber
6. The hol diﬂlxgz %Efgg holding member 37 has a vertical shaft 42 mounted
thereon for holding the sealing rubbér 6. The holding shaft
42 is rotatably supported by a bearing 41 and has a lower end
42awhichisofadiameterslightlysmallerthantheouterdiameter
of the sealing rubber 6. The lower end 42a of the holding shaft
42 is pressed against the upper side of the sealing rubber 6
when the holding shaft 42 is moved down. The second holding
member 39 has a vertical shaft 44 rotatably mounted thereon
for rqtating the sealing rubber 6. The vertical shaft 44 is
rotatably suppoerted by a bearing 43 and has an upper end 44a
which is of a diameter slightly smaller than the outer diameter
‘of the sealing rubber 6. The upper end 44a of the vertical shaft
44 is pressed against the lower side of the sealing rubber 6
to hold the sealing rubber 6 in cooperation with the holding
shaft 42. | '
The rotatable vertical shaft 44 has a gear 45 fixed thereto
and arranged in mesh with a drive gear 47 which is secured to
a rotational shaft 46 of a motor 14 such as a stepping motor.
The rotatable vertical shaft 44 is rotated in association with
rotation of the motor 14 to rotate the sealing rubber 6 in
cooperation with the holding shaft 42. The rotation angle of
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42 is rotatably supported by a bearing 41 and has a | ower end 42a which is
of a dianeter slightly smaller than the outer dianmeter ©3 Maruh 2088l i ng
rubber 6. The |lower end 42a of the holding shaft 42 is pressed against the
upper side of the sealing rubber 6 when the holding shaft 42 is noved.
down. The second hol ding nenber 39 has a vertical shaft 44 rotatably
nounted thereon for rotating the sealing rubber 6. The vertical shaft 44
is rotatably supported by a bearing 43 and has an upper end 44a which is
~of a di é}rb@t%?a%m@wb@% IuSeqﬂet%rnltlﬁ@ wutbe & Hastance eplendasedl i ng

r ubber wtnewag@r&bt%@r@étmg uvﬁrttiﬁksoﬁ%fetcoﬁﬁafﬁscm B&8fdA0ai nst
t he Iomer side of the sealin to hold the sealing rubber 6 in

'cooperaﬁ?ﬁhlﬂﬁgﬁ(kﬁéiﬁ%?ﬂ?%%qjghéFFuﬁé anHel 3 HPRCAbLeNVRF th Poéﬁ%ft 44 has
- a gear 43,ficxedrt heeesenl g AmmNged dnd Mesh reifelteacdr dH4eagedbrdd Which is

secured.to_, a rotatio shaft 46 .of a tor 14 such as q.stepping notor.
The r ot aPabie "FAPEYC f%bﬁdFFﬂﬁidﬁgaﬁBF%ggﬁngﬁ”ﬂ§sggféﬁf%ﬁlak?ﬁgn?%tation of
t he nDtaalrﬂlamedobatebehngswsédrmprndﬂxﬂe(ih61ste@ppagambbnrmﬂﬁhbyhe‘

nol i o, B0k 2o ThEr AN 1ARGhe o 14 10: VRrEh 2099, M seal  ng

"~ rubber erm ne nce ca C mage data
~treati né byi thq 2rgwHn ﬁléféf@ﬁrpapesbﬂ besheton (e iseaddndarabbhowbng the

actual 2pgY! e OB trh HePhnlgha H0b8S i t88n @He% RéEeseRl,| 89 bebpgs 6 and
the reference data stored in the nenory of the inage data treating unit

12, thesﬁﬁﬁﬁégeﬁﬁﬁbeEéf@ﬂeaﬂédaéhgnﬁﬁpﬁgwhg%djﬁﬁ]#ﬁfﬁighﬂﬁg areph?P ng ot or

14 by bbelaaguk@a dhtb@@ﬁn@ne hdﬂEé@bBaIO6boké§}_§e&bﬁv§Eﬁl| ng rubber 6 by
t he angul ar g ere %% osi tion tgg sealin eternlned
I

to a
~angul ar posi céfam%ﬁ‘e A é‘g% i Wb[‘)érp%o‘é
~al i gnneat wid iIetrmmgaSiBaW\ztmmmm entiais lm@eimerdt ed tdmonegh $drel hod es 6a, 6b

resPeCt LUBLY b A v aLDERLETRNT 10, IECHANSMIGOL AN ol provi ded at

t he renoving s 1 ON IS O enove a sea er 6 from
t he assdabiiing mﬂ@np@mm’séamimgspemhem @fbehnglmdeelrd@‘damcemm@nt by

| nspect 4@9;eb the iPRGEsAaLA Lheediy i i HbhatRor RS SR Yl b £emOVING

nmechanismis operate I n
response to a signal from the image data treating device 12

indicatiﬁg that the sealing rubber 6 is incompetent to release
the sealing rubber 6 from the holding shafts 42, 44 and drop
the incompetent sealing rubber 6 in the direction as indicated
by arrow C into a box (not shown).

Subsequently a method of the invention for assembling the
electrolytic condenser will be described. The electrolytic
condenser is generally assembled by putting an electrolytic
liquid impregnated condenser element {(not shown) into a
container having a bottom, and the sealing rubber 6 is inserted
into the container at the opening thereof while the leads {not
‘shown) secured to the electrolytic condenser are inserted
through-the holes 6a, 6b of the sealing member 6, and then the
bpening of the container is processed with curring so as to
be sealed with the sealing rubber 6. According to the method
of the invention for assembling the electrolytic condenser,
prior to inserting the leads through the holes 6a, 6b of the

. sealing rubber 6, a plurality of inspecting items are inspected
including at least the outer diameter dimension of the sealing

rubber 6, presence or absence of the holes 6a, 6b of the sealing
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response to a signal fromthe inage data treating device 12 indicating
“that the sealing rubber 6 is inconpetent to release theiGRalchrBpo6ubber 6
fromthe holding shafts 42, 44 and drop the inconpetent sealing rubber 6
. in.the direction as indicated by arrow Cinto a box (not shown).
“Subsequently a nethod of the invention for assenbling the electrolytic
condenser will be described. The electrolytic condenser is generally
assenbl ed_by puttin n electrolytic |I|iquid inpregnated condenser elenent
(not shoWhy an?&%dgﬁé%?éieﬁélslﬁ&therQOEOt?wlwqm@rséﬁliﬂﬁ@er%ber 6is

i Rser;edecllﬂbglf hﬁueﬁ@@a@l 1Ry r@bbbmeeoﬂgruda@ét@fte@fr Mbbﬁpéf‘ﬁn’c eqdls ﬁ not
shown) secured to the e ytic condenser are .inserted through the
hol es” 63, "BEGf thie sae%ﬁ@rfﬁ%f%éw&ﬁ ghe SETE R e C8B€ﬁPﬁ8rofTWﬁ3e
conta|nehe|slpcbce$yeﬂcmcbhdeuserngssasaémbbedb@nsﬁawfthvnt§eém@m§ealing
r ubber ?ubéggo%dggglﬁgdtgg gg% gge gf the invention for assenbling the

el ectrolytic con 0 |nsert|ng the | eads through the hol es 6a,
6b of the &agkhay Fansuy 06 tI@ pethadiafytioé iinvepéedbnnigs atefisl layves i nspect ed

| ncl udi Ramalyli6Rsh1 b Ag1 Py ofr 9t«%¥f§tt%r ndliFRpR ROl h@ﬁt%;ﬁlﬂ;%\; bber 6,

presence or absence of hol es t he se 2006
r ubber Brénﬁn?%c‘b‘?%cméﬂb‘?? tHetder impge Fﬁ@ﬁ*éé{lf:!o@le‘if%cﬁ?ra%e whereddei de | f

the seahi agrrubbeEe6iks c@zQ%ﬂQTaQ@H St mm&%trﬁrﬂheﬁlﬁare%ém”@ﬁf diqibe
assenbl ed i to thg b cé g tic caondenser. Thus . the el ectrolytlc condenser
is asseﬁﬁ?é 18R 9F wh @élﬁﬁg bPuRbelhs $&GIdad F3POsHH& @M aanot her

aspect ptetibeermited 0f fdfendaanrhilen p»sasibal bewshe rﬁ\d:am yéat hesppl ural ity

fit b t nent d ab t f th
R A R R R Tt A ek R
the predenicarullans pbsiséahing tulbdwltesiebadeBbasfindugnssadingsr ubber 6
and a prg @E%fmerggséﬁﬁmgg%edfaﬁﬁg&s J[éQ ES_’LS P B0 of the

seallng ru tore rea |ng eV|ce 2. Thus

the seafihy ?Qﬂﬁ@d @mé&%@n%@ewmﬁm dnte EBDSlrtémwm fmesimaniemassenbl i ng
li ne, a&d:@t@:@f:ﬁ@é@é{:eﬁﬁhéagaﬁwfﬂ?&f pdbiltSi Jrobakeds g ddfrignce by the

.positlonlng ism
an ass ing process. Thus the electrolytic condenser is

assembled only with a sealing rubber 6 decided as competent.

Operation of the invention is as follows.

In Figs. 2 and 3, at the inspecting station ST1, the sealing
rubber 6 is held by the cutout 21a and the holding arm 22 of
the parts supplying device 5, and then the parts supplying device

5 is rotated by 180° in the direction as indicated by arrow B
totransport thesealing rubber6totheturntable 8. Subsequently
the CCD camera 110 of the image treating device 2 photographs
the sealing rubber 6 to indicate the image of the sealing rubber
6 at the monitor device 11, thereby to obtain the data of the
photographed sealing rubber 6. The obtained image data of the
sealing rubber 6 is transported to the image data treating unit
12 where the image data of the sealing rubber 6 is compared
with the reference data stored in a memory and showing a
predetermined shape of the sealing rubber 6 and a predetermined
angular position of the holes 6a, 6b of the sealing rubber 6
th_fough which the leads are to be inserted. Thus the outer
diameter of the sealing rubber 6, presence and absence of the

holes ba, ebandthepositional precision thereof are inspected.
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.dlrectlon as i ndi caf ed bx4arrow

4 to the predeterm ned angul ar position, and is transported to an
assenbl i ng process. Thus the electrolytic condenser is & Mandhl20d60nly with
a sealing rubber 6 decided as conpetent. Qperation of the invention is as
follows. In Figs. 2 and 3, at the inspecting station ST1l, the sealing
rubber 6 is held by the cutout 2la and the holding arm 22 of the parts
supplying device 5, and then the parts supplying device 5 is rotated by
1800 in the direction as indicated by arrow B to transport the sealing

rubber §urdhedecelrnlebbre i mgdeseoutanide atdbf Corpreedei wer® bhet he | mage

treati n%r@%\énfteaﬁgﬁmﬁkq%sﬂﬁlﬁm recaeald Ngs reubbeh £hd enidhdigatentbe i mge
of the sealin her, nitar deV|ce 11, thereby to obtain the

data of FWELAFhECSG AR égﬁlﬁﬁ epubBer ©8. STRECEbLA hBA TPRRGEYdata of the
seal i ng rublmre Gurs: ta&nepernedtm@ntfwtamagaxﬂanﬁ hhe@hbnglﬂ@btloﬂZ wher e

the ima f the sealing bber o are ference data
stored %% g%ngﬁgF 4 % %%r g go BPE&E%@Pngﬁgds?ﬂébggofuéﬁ affFng rubber
6 and atDEeQeBetmDnedg ahgtian PH3i tirorcaafe ttihe Bebé&n@aruﬁbemf6the seal i ng

r ubber o o) ed h

di anet e?) o?’gt he se %%aﬁzﬁééﬁﬁgie%?gs n%gggi(%%%t%én%%go Stﬁz glf‘%&%es 6a, 6b
and t hespeditt P4nas ppEersfsnnt ﬁEr@Eﬁratéohngﬁe@téﬂm d@vige Map cho?®06

Furt her ygat gl §é!:@ﬁ'd' s1 {@desHor ey deyiandish %ﬁﬂ%%t@@t peepnkne; rpE esent
angul ar QQSItIOH of .the holes 6a, 6b and the reference angul ar position of

the hol 416§, BBt Etéﬂeaylﬁ {hBK RRERINLTRe (FiFn ?hbl@lBhlgh?h§hr$%tated by
450 in the gid@nd sohdeathd Md Ba) &b byiag Wt&d&@l@%dﬁfé@ﬂ thier sea¢ i ng

bb h t t | th bber 6 i
proved BBREPEnTeRBSEha MRSt o E: B0F o ST nent | TOR S Terk Denar | o

i s novedrdownEbyhdper dthieorsegfonal maﬂmdamlmembmnnﬁ&e1sumd¢mﬂ53c0ﬂdeslide

haft 3 tn t t d t. .34 |
freghanl gm%?EEDOhS ngqhgaec%d ??’Y JE{%&%:@ g%@%% et éré?ﬁéa?g %%Cé?é bei ng
vertlcaﬁﬂydﬁnﬁbaftﬁhé4f|3§tarﬁom@V@@ herded eﬁbmsommm%xﬁ$rﬁm¢mncnnect|on as
i ndi cat edgby; . akr oMe E-aithe the @?ﬁé’f‘%dl@h%g“g?g?ﬂbﬂ atl tﬁe%' nthe .

I rst: and second
will hold the seallng rubber 6.

rotational shaft
In Fig. 8, the motor 14 is rotated in the direction as
~indicated by arrow G to rotate the sealing rubber 6 in the
direction as indicated by arrow H by the difference calculated
out by the image data treatingunit 12with respect tothe angular .
position of the holes 6a, 6b of the sealing rubber 6. As the
sealing rubber 6 is released from hold of the turn table 8 at
the time of rotation of the sealing rubber 6, the sealing rubber
‘6 is smoothly rotated tdgether with the holding shaft 42 by
the difference calculated out as the rotational shaft 44 is
rotated, and thus the sealing rubber 6 is positioned at a
predetermined angular position where the leads may be inserted
through the holes 6a, 6b of the sealing rubber 6.
' In case the sealing rubber 6 is proved incompetent at the
- inspecting station ST1, the sealing rubber 6 is not subjected
to the positioning treatment at the positioning station ST2
andistransportedtothepartsremoviﬁgstationSTBwithrotation
by 45° of the turn table 8 in the direction as indicated by arrow
A. At the parts removing station ST3, the incompetent sealing

rubber 6 is removed from the assembling line in the direction
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slide shafts 34, 35 are noved toward each other as shown in Fig. 7. As the
result, the upper holding. shaft 42 and the | ower . rotati®Maichsioaét 44 will
hol d the sealing rubber 6. In Fig. 8 the notor 14 is rotated in the
direction as indicated by arrow Gto rotate the sealing rubber 6 in the

_ direction as indicated by arrow H by the difference cal culated out by the
image data treating unit 12 with respect to the angular position of the
hol es 6a, 6b of the sealing rubber 6. As the sealing rubber 6 is rel eased

from hol d, of: I t . the.t i.on _of. .t h eal.i.ng
rubber 6,a$hleﬁc2%a#%&g %%brgp b ? %gtcgrr%ot%%?y%%% %@@o&&%&r %%%t ELF ﬁe

hol di ng skeipie 42 pgleppesdtheerenting dubiiean édipuresgonrie trorasignal shaft
44 is 1 ofAbRhhANGhdJT & 1IRAIHRY JBDER o it ROt hEORRE 3baRin

predet ermi ned angu| ar’, position where the | eads my "be inserted thrgugh t he
‘hol es 6a, TEPDF qgh’es sEFPPREFMBber 6. 1n case the sealing rubber 6 is
proved i nconpréenieadlindie rubkepecti NGrovad i Wonpklterdthe anell hAgulybbgr 6-is
not subjecte .to%f} het Siti onjtn treat nent . at %,P% goai':ti oni ng s%atl on ST2
and is trANSpor e 13 tHE Rt TUNRA nF3E AR o ST3° wr FRRPRPREFInt by 45
of the turhe taddei8ling tdtmtdicreciTdOrees indsumb biedyiartioav ddredtidhe parts
removin j : e i r. 6. 1S.r d fromthe
9 A 2hiPBatddiny BEONEPIBEY o RELSAM, IBGLy fol 1oL T |

assenbling Iine inth 10 rch as Indicated by arrow C
into a bd&l(lrﬁ)tihgrﬂsmlamppélth@ntqﬁ holegbbe, Shr ef ddwesephérngeniploryr r ubber
6 in respgonse dPustsgnal fromthe image treating device 2 indicating that
the sealing rubber 6 is inconpetent. The sealing rubber 6 proved

conpet ent and Tg‘l‘l’gﬁJla&FWdlﬁSsitPi bhedinverheCpods t R RPed Al ore s1the s

transpor tsed itimg rhbbassSrRabLh§hsl@s itarSilgh angd dis t3ePpkhad hhet$e whrection

as indic d r.rothotge ext asen“ﬁlin devj ce (,not .homrngg. whi |l e
t he anguﬁtélr%eﬁ‘%éd?ilgnlgfspﬁgﬁ %g, f%%sgfw R E‘gﬁﬁ)?ﬁ F%btg'é‘? caém? 5 ust ed.
Thus accerfdergerodibmetavenpirencasedesdralbeenabovs, tiidichobealamy uhubber
having Nples thBhadqlialy ol BRLERS £ 10 AfseddiBPEhEL b ARAGILD at
| east with respect to the dinension , _

- condenser by use of a sealing rubber which is proved competent
by the inspections which will remove an incompetent sealing
-rubber from the assembling line prior to inserting the leads
through the holes of the sealing rubber,

The inven'tion being thus described, it will be obvious that
the same may be varied in many ways. Such variations are not
to be regarded as a departure from the spirit and scope of the
invention, andall suchmodifications are intended tobe included

within the scope of the following claims.

\
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of outer dianeter, presence and absence of the holes and the positional
precision thereof, so as to assenble the electrolytic cmmMarse00dy use of
a sealing rubber which is proved conpetent by the inspections which wll
remove an inconpetent sealing rubber fromthe assenbling line prior to
inserti ng the leads through the holes of the sealing rubber. The invention
being th <ribed, it will be obvious that the sanme may be varied in
many ways: Sudh wakhed i ofer arassvobling benr egaededbladis depadenser fromt he
spirit amcmp@ ef cbh@enddvantenent anskeddateuchiomdid iCaidcepsyaie i ntended

to be inelyded il tidibRe seppe gLebhicy Tohbont o of alam b L0:Mar ch 2006

CLAI Ms: sse an_el ectrolyti¢ con enser uding a
condens ef CEIEHERE LM Fpr dhatesd ﬁ\ﬁ?lr arrLePeRt r difipERd™ | 35hi #24ABIhai ng | eads
secur ed bbetrat oand cont apaeing ort aetbrnpdati eprideeseondeivgentel sent

ther ei n anskhad ngita et ot ante Anakpeni g Bitngibetheoeondenses el ement
: '”Se&%ee Qﬁfh he: cont ag&f]{aﬁ%‘} %egl%ﬂggu%%ﬁ w% ftﬁ‘?_«o #@S{«Hﬂc the

openl ng o al ner avi ng ol e hr s of the
condenset®$ e%ﬁﬂ?saf’é tieeheCInisdrE el omRat %@nltﬁ’g PRi AGSpFiREssERF with

curring tpesies Hiegopencegsed titht kerséayi vy sediberhe spledingt hbdh
conpri si BgetB@aﬁitr&psr&fber,l nSDesai@nm@Ehoaﬁlam@%agm@ Ehl@bgtep:i\ seference to

a plurali %%%p%c JRrede sal %1 Qeéjllm spr%g%g tgg@ priQr o o ?3%5]\ the | ea.ds

t hr ough 6s 6 Ssed said |ns ecti SnP e ng at
| east cofparyesitesmingd %Wtaagal‘mm%aardorséw ngerrh}@lgeit i {-ﬁa%s
pr edet er mhrmdihr efles ehoeedatee ofaishi deatiad | mgbbathbesadsd timsphettomensi on of

outer di anelR{ingt h§t rare%en%r@ml@eﬁerw@ Qhet NgniRl egatdr @ughshi ch sai d
| eads are _t.0 bell1 q?tthe E %ItIOJﬁPI‘ECIS on oé t%% holfes b;[/ whi ch
sai d | ead®®H¥ t]f) |n"§:'e e PRFBTIGHTHE hol €S 8RES r Sibdal® %e sealing
rubber whgxh 1% Jp‘#}%hﬁé’d 2p be itheonpEtstiopy Q%eou’%ﬁﬁmé%@wfrsoﬂa% to
assenbl eptdsereleeahtioblytdcec @fdensenobys wreugh ahsealdaig tebberawhich is
proyed ngpﬁéeﬂﬁséﬁkdbbeth%og9§5£§&m'precision of the heoles by which
said leads are to be inserted through the holes and removal of
the sealing rubber which is proved to be incompetent by the
comparison, so as to assemble the electrolytic condenser by
use of a sealing rubber which is proved competent by the

comparison.

2. A method for assembling an electrolytic condenser
including a condenser element impregnated with an electrolytic
liquid and having leads secured thereto, a container for
accommodating the condenser element therein and having a
bottom  and an opening at which the condenser element is
inserted into the container and a sealing rubber for closing
the opening of the container and having holes through which
the leads the condenser element are to be inserted, the
opening being processed with curring to seal the opening with
the sealing rubber, said method comprising the steps of:
inspection of said sealing rubber in reference to a plurality
of predetermined inspecting items prior to inserting the leads
through the holes of said sealing rubber, sald inspection
including at least comparison of the image data of said
sealing rubber with a predetermined reference data of said
sealing rubber as to the dimension of outer diaméter, the
16




2. A nethod for assenbling an electrolytic condenser including a condenser
el enent inpregnated with an electrolytic I|iquid and havio(gatce@d96secur ed
thereto, a container for acconmpdating the condenser el enent therein and
having a bottom and an openi ng at which the condenser elenent is inserted

into the contal ner _.an a er for c the peni ng_of the
cont ai neP*&ht Havi™ig @ ﬁ%?%%e c?#ou h \‘Xﬁlq?%hth]iqr]ilg Igéﬁ‘g“t gﬁ gﬁsg? el enent
are to bé&oj ﬁ§e|1t1é%irt€t°he tl@pé}ﬁSﬁ@le REe proeas $Ed thiet ﬁloéaﬁrpﬁgwbbc%eal t he
openi ng waid lédds sead iy beibbeserted dhiptblodtronpsiad ngedlalsteps of
~inspectigh @QheSak@drspaldddhdiRRer i r&fgngnc oEQt?orP'é‘f athlYno9ls
predetermged i ns(Eectl na i,t ens ]grl or to.li nse % {}% I eagt thro Pgh t he
hol es of ®B%i @ BEATT W HlibBer 9 :i"d Rogd é?,?l% }? ct HCE

compari s6h Bfe t3ralilpggeulkan vOficlaiid pPEeEd g b@bbe@owqthfné py etler er mi ned
- referenceofipdfi soh, Saicd assead | agsémdikertias éDsctirie ydi bersShasnofr Ob er

di amet er 2t N6 10, 10:Warch 2080 Pr GagBee :and AhRaNCeleche fig) egyd hrough

whi ch said | eads are be I nserte t he position precisionof the holes
by “whi ch“°88id" 3°Fads are to be inserted through the holes, calculation of
the difference between the angul ar position of the holes and a
predetel’B‘ln@Ch aragpbaatmsiffoironaeéerﬁmelnaol 85 an@ctepbyeic @onabeseleal i ng

rubber i ciy,d, ggroxggdaﬁsae a5RTPeLERl e cLl1ey COTRAT 08, gt

assenbl e_t traolytic con enser a sea |ch IS
proved ci’)h‘é‘e’t ntan y REYdn9c ohpfts s6R°UBRD AfRERREG At Gs ‘F%‘?taé‘é’§énb ?hg an
el ect r ol gttoucohRdéngerthd ncbhndemgea cdrdenserthelredent andrphegnaged wi th an
- el ectrol ybt€om | iaﬂui claranepbeyxh g areags: gecyhed échﬁlre%%@r a1ceRhal ngy for

accommdgutﬁé{,\% ﬁn&%”@%@s% ?E?Pta&{‘ea(eéé‘all%% é‘b”% %O{b%égﬂ} nd an

openi ng & condenser he”contai ner and
~a seal i ngh¢ uBIB"’é‘qugoro%l B n@ontf%?éleépé’lﬂdndladﬂnﬁhém&%t &hrerdlandHevi ng hol es
through whe chead$ieof eatls ebntibeseonebasert edenent beeiteebeed nsend ed, the

openi Ng BELAih PHRGEFSBHoM §db L WithNGul 01 S8 o t 18 10RGRI RGWELE wifie seal i ng
rUbber Sgﬁd %&H%%%t%%bgggp§£§&ngpln%ﬁ%%t%o%prlslng inspecting means :
for inspecting said sealing rubber in reference to a plurality
of predetermined inspecting items prior to inserting the leads
through the holes of said sealing rubber, said inspection
including at least comparison of the image data of said
sealing rubber with a predetermined reference data of said
sealing rubber as to the dimension of outer diameter, the
presence and absence of the holes through which said leads are
to be inserted, the position precision of the holes by which
said leads are to be inserted through the holes and removal of
-the sealing rubber which is proved to be incompetent by the
comparison, so as to assemble the electrolytic condenser by
use of a sealing rubber which is proved competent by the
comparison. ’

4. An apparatus for assembling an electrolytic condenser
including a condenser element impregnated with an electrolytic
liquid and having 1leads secured thereto, a container for
accommodating the condenser element therein and having a
bottom and an opening at which the condenser element is
‘inserted into the container. and a sealing rubber for closing
"the opening of the container and having holes through which
17




for inspecting said sealing rubber in reference to a plurality of
predeterm ned inspecting itens prior to inserting the | egd®archizogegh t he
hol es of said sealing rubber, said inspection including at |east

conpari son of the image data of said sealing rubber with a predeterm ned
reference, data seal rubber as to_the dinmension of o

G anmet o P nd2adp o S2ndhen g laRt eSO ERe REF 020 KPoddiSRhPdn BATd | eads
are to Béeph%%rlf%]d'lg tmé’cﬁé§$<§|‘®1riifbr@é’répént@f S?cﬁb et e@e@}nwhwehh sai d

| eads ar ehtosbe&l imserdbbdrt hsaitihapohe abad esognd siagoyaspaitingheeseal | ng

r ubber V"Qbﬁ?hlhﬁ)é&ﬂ\fﬁdsEde&deQ%mGBQQE }.}y rte*}%reﬁegpéa'é%maﬁzlsﬁ
assenbl e the el ectral tlc condenser, a .seal ichis
proved c8%p8f%‘?ﬁt 8 LY Pgoﬁte‘ﬁ %foépﬁé?r éPﬁ%ft'f fig an

el ectrol ybif@u@@n@éﬁséwlelsn&ﬁjdﬁﬁgdaS@éh@l@%séﬁﬂbbﬁénemalﬂrrplrré?@ﬁat:e@lnW| th an
el ectrol yhiTudidguad anshsravingpdads Securred thedpl 0daBaCayrt ashes for

accommodat)ighd heucondenser ol efeRbeLheleld ARELIAKNGIR, bk togLANd an

openlng at Ich e conaenser ege I nser cont ai ner and
a seal i n§°f Hb%rrF °%l 88i Yy iElhe‘e H@‘?ﬁsﬁé’nofo’? hQuE?ﬁlt ﬁlllﬁ’é?t%d H&%i ng hol es
through wheedncdey angl Wheehc@ (006 thise hb baglstiofountie wbdnidevrsial leladreate are to be
insertedrot Be iapentdd) beiNPpaznecesspeedibnCW idh@ hR188abyt hRieweni ng
with the,sgal{ngyy ubher, Sai d,.appak ?EHéd ﬁ?fdu?h“g t'h'%SP%SE!eQQ gRans for

|nspect|ﬁg said seallng rubber in reference

pr edet er AFREHAHSPe @S iy P BRI SBRoPtHPAS EPE ri‘&gtllln%rl 888§thrhr%gh t he
‘hol es of ssaqidhgé%m ngnd ulfberhesatainispect icentsi weloding meaneader

co][rparl SeBm@fiddes | B@Qﬁr@atﬁl}:@fersaih%chSQ@ lﬁi@vﬁub%%r pél tihhc@m ?ée&% er nm ned
ref erenc t s ubbher. as_to the.dinension _of outer

di amet erg ?ﬁ afr%frm s%}ﬁ%e eﬁasn%%;ggn bl of tﬁnLLI st nln% Wi eh g(gal d | eads

‘are to be '?”h’s‘@r t&§, Sﬁﬁél%sliutbibSH BF%‘&?‘%lWPGFePEeb%O‘PI}% By chre®e sai d
| eads ar diffetmndensest edgthadughpohet ivol esamhd seedixgl attbbar oftoa ali f f er ence

bet ween b?@d@ib&‘ﬂlﬁédp9§blt% ofsalsjalcd)ﬂgﬁlr%g, apgdy Eurdhiek ,C%%bﬁl g parts

removi ng ans_f.or _.remoyi ng. a r u%be which is _pr o¥ oh

|nconpet3% pdsitioning oper tlons eln e .prior to 1nserting t

: leads through the hecles of said sealing rubber, so as to
assemble the electrolytic condenser by use of a competent

sealing rubber.

5. An electrolytic condenser made in accordance with the
method of claim 1 or 2.
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away fromthe assenbling |ine and positioning nmeans for rotating the
‘seal i ng rubber proved conpetent by the cal cul ated differeeMahta00angul arly
position said sealing rubber to a predeterm ned position, said conparing,
- calculating, renoving and positioning operations being nmade prior to
inserting the |[|eads through the holes of said sealing rubber, so as to

- assenbl e the electrolytic condenser by use of a conpetent sealing rubber.
5. An electrolytic condenser made in accordance with the nethod of claim1l
or 2. 18 Method and Apparatus for Assenbling Electrolytic Condenser with
Seal i ng Rubber Abstract of the Invention Disclosed is nethod and device for
assenbling an electrolytic condenser with a sealing rubber 6 having hol es
6a, 6b through tnei Ghhd hedaeadasofrckhascendenagr casect o1 Peid nserted,
wherein prior to inserting the Teads through the hol'es 6a, 6b, the sealing
rubber 6 is inspectedYPdchEgE Wisht PRGLIABINEUDLAY | east with respect to

t he di nension of outer dianeter, presence and absence of the holes 6a, 6b

“and the positional prq&5§¢E@bEh@fe@ﬁeaﬁgveﬁtfgﬁference is calcul ated out
bet ween the presently inspected angular position of the holes 6a, 6b and a

reference angular position of the holes 6a, 6b. Positioning neans 4 is
then operapedcloseat atnee e §@@b’bﬂgc@mﬁe§s§eﬂu1ﬂfx§eaﬁail@dt&toaq/tldj fference

t t t h I b t. the h , Bb b

gr emeifOMIATE A e LBy e h G RE BT O T PhBahotbs FBIECEH wher e

't he | eadéiray the ilesest ed theoughdenherh@testcﬁebe Gnsaredgbyhicoredssenbl e

e o e SnGRRISNS e DYaNS £robuBRSARL hBgCL WSl ORI pr Oved
tbe € &tign et fi

conpete nspections 0|ncese C|enyof t he
.e|ectr(ﬂqﬁhhgxcénagng@$pected by image treating means 2 at least with

respect to the dimension of outer diameter, presence and absence
of the holes 6a, 6b and the positional precision thereof and
a difference is calculated out between the presently inspected
angular position @f the holes 6a, 6b and a reference angular

position of the holes 6a, 6b. Positioning means 4 is then

operated to rotate the sealing rubber 6 by the calculated
difference to position the sealing rubber 6 so that the holes
6a, 6b may be in agreement with the reference angular position
of the holes 6a, 6b where the leads may be inserted through
the holes 6a, 6b, therebyti)assembbathéelectrolyticcondenser

by use of a sealing rubber 6 which is proved competent by the

inspections to increase the production efficiency of the

'electrolytic condenser.

Figure 2
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