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Background of the Invention Field of the Invention: TheS%?5§gﬁfsz@entlon
relates to a termnal attached electrode foil and adevice and a nethod for
produci.ng the terminal attached el ectrode foil which conprises a |ead
attached termnal having a tab and an el ectrode netal foil, the tab being
super posed on a hole formed at the electrode foil and fixedly connected to
the ‘electrode foil by a ”Etho@?h@&??@ﬂ$¥bﬁrww‘ a piercing needle fromthe
upper side of the tab to pierce throug the tab and the hole of the

el ectrode foil to formthe. fins of the tab at the under side of the

electrode foil, the fins and the tab being pressed against the el ectrode
foi'l. Descri thp Iatﬁd Art . Accordlng to the prior art, as shown
in Fig. 21, the" ‘é"t‘ acgﬁch fricfePde F Hak 284 Revi cr pagHEEhed Maral fixed

‘thereto. The el Brodotyhgcthentenabial nakueesea RO8EELEYGe BSLHI Ng al um num
foil of purity about 99.9% 60 to 100 u m thickness, the positive
el ectrode foil having an oxidized film forned at the surface thereof, a.

negat i v8askgiongdalafithemIngeattioode foil of 40 to 60u m thickness and an
el ectrolytic paper, the positive electrode foil, the negative el ectrode-

foil and, the electraolytic paper being superposed one after another and-
wound upiPAtlook EPRi d@¥entifnRi gs. 21 through 25, the lead attached

termnal 2 il‘ﬁe %f@é@:ttylmre%‘isﬂ %V%%Lf 9% a ta&%@;{ﬁgl al yp 0 %ngto a | ead

nmenber s € the tab 2a into a 1 mmi ng
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way of rc JFrocess ci se
ot e?/h‘i na egmt' jsd%e ld&@ota&taf"ﬁéma?ﬁ#ﬁﬁﬁﬁﬁdp‘?tal foil, the tab being

superposed on a hole formed at the electrode foil and fixedly
connected to the electrode foil by a method for moving down
apiercing needle fromthe upper side of the tab to pierce through
the tab and the hole of the electrode foil to form the. fins
of the tab at thé under side of the electrode foil, the fins
and the tab being pressed against the electrode foil.

Description of the Related Art:

According to the prior art, as shown in Fig. 21, the
electrolytic condenser has a lead attached terminal fixed
thereto. The electrolytic condenser includes a positive
etching aluminum foil of purity about 99.9%, 60 to 100um
thickness, the positive electrode foil having an oxidized film
formed at the surface thereof, a negative etching aluminum
electrode foilof40to60um thicknessandanelectrolyticpaper,
the pbsitive electrode foil, the negative electrode foil and
the electrolytic paper being superposed one after another and
wound up into a cylinder. _

In Figs. 21 through 25, the lead attached terminal 2 is
generally produced by welding a tab 2a of aluminum to a lead
member 2a, pressing the tab 2a into a flat plate énd trimming
the periphery of the flat tab into an optional shape. The lead




1 pl aced on a work table as shown in Fig. 25(a) and is fixedly held by a
hol der -4 as shown in Fig. 25 (b) and a piercing needle 5 of  a

portion which is square in horizontal section is nove&lSB'i‘/?Hle’b&gjﬁerce

t hrough the tab 2b and the alum numfoil 1 as shown in Fig. 25(c) so as to
formthe fins la and 2c of the alumnumfoil 1 and the tab 2b respectively
at the under- side of the alumnumfoil 1 and then the fins la and 2c are

fixed to the lower side of nmetal portion of the alumnumfoil 1 as are
pr ESSEdatﬂabhéddttéﬁﬁid&DQ as rngdbaatesoRNedtEQ@ Rhe2BdumiagmsheM in Fi gs.
22 and 531% In F| 22 through 24, according to the conventlonal met hod of
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the fins 2c¢ of the tab 2b are formed under the aluminum foil
1l in a double structure that the fins 2c¢ of the ta_b 2b are formed
at the outside of the fins la of the aluminum foil 1. Here,
it must be pointed out that the aluminum fdil 1 and tab 2b are
required to come in mechanically fixed connect with each other
with the electrical conductive resistance being remarkably
reduced and with the variations of conductive resistance being
réduced to minimum, which are important elements directly
influencing the quality of the electrolytic condenser,
especially for an extremely small electrolytic condenser of
extremely weak electric current.
In order to reduce the electric conductive resistance of
the aluminum foil 1 and tab 2b, it is required that the aluminum
foil 1 and the tab 2b are in direct contact with each other.
However, according to the conventional piercing method, the
fins la of aluminum foil 1 are formed while the surface of
formation film remains as it is and the fins 2c of the tab 2b
are formed as embracing the fins la of the aluminum foil 1 as
shown in Fig. 23. The tab 2b is, therefore, in contact with
~ the aluminﬁm foil 1 with the formation film intervening between
‘the tab 2b and the aluminum foil 1. As the result, the electric
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befng not sufficient for reduction of the electric conductive resistance.

On the other hand, the formation .filmof the alum numfoil 1 be
partly broken by formation of the fins 2c of tab 2b i SFW@“%F%ﬂg%ng
process, and the film broken part or parts may cone in direct contact with .
the netal portion of the alum num foil 1 for better inclination of-

resi stance reduction. However, according to the conventional piercing
nmethod, it is alnost inpossible to control to obtain a desirabl e contact

ar ea betyeallor 1 dordd N A Wi A1 RPTAHOR0D bR YHAWRLp 1. As
the result, the variations w not be avoided in electrit conductive
resi st aRE9 Bgt FRLLichenbefandrasuaini axatebleyetaat Fiel eutdusttitye
condensgssimsaeen increased in the recent years, wherein an el ectrode

foil of 1 Eg%mﬁdth gs enpl oyed. In this case, the electrode foil may be
easi |y brok¥h CH5LPLEE MRy dlsc fPEMabionef 2 Qe thgnalieni wan fe¥ilst ance and
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pi erci Jethod, a two-point pie ng ocess is required to obtain
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obt ai n@Fasyrdingy tef thige coogrnéitnenapiensipg mtethioet, ciig ivebhodsas
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extremely small electrolytic condenser of "extrenely snmall w dth and of 4
nm heit§t fops| 284 theymetad peirtdent pé thenphumihan] £qil dl.f dsckbky broken
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foil 1 and %ﬁé cause the alumnumfoil 1 to be torn jects of the

| nvent F&RSFRE“Rnventi on has been provided to eliminate the defects 3 1
Sept enber 2QQ@%her, the demand of an extremely small electrolytic

condenser has been increased in the recent years, wherein an
electrode foil of 1 mm width is employed. In this case, the
'_electrode‘foil may be easily broken, but so much reduction of
electric conductive resistance and of variation thereof is
- required. Further according to the conventional piercing
method, a two-point piercing process is required to obtain
mechanical strength. it is, however, impossible to make a
two-point piercing process at the small electrode foil of 1
mm width. It is, therefore, unavoidable to take a one-point
piercing process to obtain a sufficient conductive area. Since
a sufficient conductive area can not be obtained by way of the
conventional one-point piercing method as mentioned above, it
has been impossible to satisfy the demand of an extremely small
'electrolytic condenser of extremely small width and of 4 mm
'height or less. —
Further, since the aluminum foil 1 is forcibly broken at
the time of piercing process, a crack may be produced at the
aluminum foil 1 and may cause the aluminum foil 1 to be torn
off.

Objects of the Invention: )
:The invention has been provided to eliminate the defects
3




and- di sadvantages of the prior art. It is, therefore, a primary object of
the. invention to produce an extrenely small electrolytjc condenser,
wherein a tab of a lead attached ternminal is superposédeBFmRehEile f or med
at an electrode foil which has a formation filmtreated at the surface and
a piercing needle is noved down fromthe upper side of the tab to pierce
through the tab and the hole of the electrode foil to formthe fins of
“tab at the under side of the electrode foil without formation of the fins
for .t urpose of E‘_htnnect the netal portion

of the | dl
of el ec E}e 0| Ianq: fFEhet ‘gh% 5iPEABY- ﬁte n%/ﬂelf WG eftPEHMEEt with
each otﬁbnecitt a5 dmet.-hénvebtéon ofot heradhwent ison eﬁtlredacg tdeadel ectric

conduct & ygct £51 ot A0EBnALNSAT, YRALI NS (hlde 20ALNG (LAR AN ot fad L aneously

reduce the vari tlons 0 e resis
suf fi ci BRtSURFRAISY @rapehodpt ¢ roed Bt rmaeiecd;ft*odﬁefpmlntrhmlerttamg pr ocess

-~ at an eherdmeda i 18] £ eXhERARLY e 4l Bnd Q7 p LERIPRS. reqﬁrd]t

anot her, obj ect. of . the invention to produce
condenst? Mavest ARReF EAR tHhe upper side; Qﬁlﬁh%ftabBtQSPhﬁfﬂelfg‘mouﬂft h a base

pl ate i ustasl anthitte ifo XTI aie éIbétﬂeod@rf&kl ldo 1% @RNAIHETF iR ect of

th t ce an e smal | el ectrol ytic condenser,
wher of oA tpBit PB FRIRE st felab iPE el e hapde £oidou phduh TATBIGRar e hol o
for ?ed off thre diect bcﬁdehef eléclﬁh?dhhhﬁﬁlaféﬁfm iRirdddend qzitxaednq:t th he
rfac r o £ hol.e hayv ur, corners._oriented. in, the
angl tﬁcd&{r%gel& {he g 5%19%%?%88 toﬁ"%%%g%lr é‘@fir'ﬁl?el?éfll attached: i vel y and
a pi erd:leig‘mm@édllel whirglc i sadquarte wmthoeazbnbahesect [ on is moved down from
th et a are hol e of
€ .upper Stf‘f?gqééh%%éi?ﬁé&%fe{ﬁs rUent e pl%rrg%ﬁlge gegégu

the electro € ¢ornérs o
agr een€ifndpaty vieh @esdsa@nseooft ibe sdemteddsl €oids pact |t\ml yabt Iaedeby to

formtrsqnfdmn@foueq@ @édué@%he%ehﬂigﬁ]e }éﬁ%oeiﬁ{ffe%ofn%'ct hout

formati on of fins of the electr urpose o i xedly
connectrestlﬁéﬁetc§| whbh 3 §Hf§ﬂcépéét¢@@@l¢bwe areat ﬁbtaeaadamt mekad terni nal

in diregtos@npamit Wikhcaaghp pbEEEs it YA ctaJILEsE 1HPERESERel y
small width, fer example, of 1 mm. |

It is another object of the invention to produce a smallest
electrolytic condenser of 5 mm height or less, precisely of

© 3.25 mm height with a base plate included, which is smallest
in the world.

It is another object of the invention to produce an extremely
small electrolytic condenser, wherein a tab of a lead attached
terminal is superposed on a square hole formed at an electrode
lfoil which has a formation film treated at the surface thereof,
the square hole having four corners oriented in the longitudinal
and lateral directions of the electrode foil respectively and
a piercing needle which is-square in horizontal section is moved
down from the upper side of the tab to pierce through the tab
and the square hole of the electrode foil with the corners of
the piercing needle being in agreement with the corners of the

: square hole respectively, thereby to form the fins of tab at
the under side of the electrode foil without formation of i';he
fins of the electrode foil for the purpose of fixedly connect:
themetal portionofelectrode foil and the lead attached terminal
in di_rect contact with each other by way of a pressing process
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4 1 Septenber 2006 w thout generation of danage at the electrode foil. It
I s anot her object of the invention to produce an extre é%? mal. |
el ectrolytic condenser of extrenely weak electric curr eﬁg@ﬁ% of the
one-point piercing process as mentioned above It is another object of the
i nvention to produce a terninal attached el ectrode foil of reduced '
eleCtr'%ltﬁ%h tance %duse a devi t he device c§§§:|5|ng a press no

i ncl udi-ng a°-odi e havrigeR &te qﬁﬂ%?%i §¥¢hﬁﬂ§§: FPEneSiire of the
el ectrode fld&i is andthepmtzjecatr oﬁrtgmjlmemlrmomppqsm(mee da eoft rdnme:1¢1 ect r ode

Lo AR AU R D AL Olbollontds, Uf UEHELR NPT 8o RO\ ol sihe

electro 0|I e pply ngalea ermnal to the
el ect r ogBrrent muwhankaef attteaonefpotnetIr;em@tma@h:@d:estseamtlmpdbe . E
super poggdy@n the hole of the electrode foil and a piercing needle for
pi ercing through the tab and the hole fromthe upper side of the tab.
Summary of t£hel3 AROFIIEENODACEEIAF fer bnventich Ly paeduse a herpiagdnt

i nventi gBtachB8'E1d S PEQY I €8 B fRbhAdef0L 1 8EOHYE B@sfst%&z’ié@ ) udkt ached
el ectrode foil conp H&ﬂaﬁthe steps of; formng a hole at an el ectrode

foil whPER2hERVLCE or FRARi VFF?nFPF‘Eé?ELﬁéInat at pEessyedee ingdrgdng a
super podi athav itrapacdia Heks ad aehadgbardn e sqaesafctr{@er@trbaé

|l ectro oil:_o tin rC| needl.e to pler e thr id tab and
Sa?d hog‘é irad’rﬁ E| %‘ﬁ? ac‘%q‘l;quﬁé‘r (?é’p(?fsé%ﬁ &lF'?oo s EgﬁgFSO%Sr mfins
- of  sai foihbard rovavies Hitle aid sauitd off emierl gﬁ@ fmjlhe g;@ fﬂo&ﬁdbyhoa:@nnec}]
said eI d sai d_tab.of .the_.lead attache eac
other . TharE AP RO Re s A LB EO U DU 8115550 BVEAFLSR ne of
sai d eIéermm@l t0|tlhefebembzeodg fofld.I‘S‘IBIh ahat betdb o€ tdfe beadaptachedg stgpcI
Accor di %ﬁgﬁg_t sent J e} rovided a
met hod ‘F%r produm ng a term na%e at % FlQ’el e@ﬁ%@j‘g ?%FFE{%lg%%r?‘é%‘gg t he
st eps oindpuplerginunesdlecfect r@t@rﬂnq thromgh theltaiandd heahdlel ectrode
foil WopAdh the upper side of the tab.

Summary of the Invention:

According to a first aspect of the present invention,
there is provided a method for producing a terminal attached
electrode foil comprising the steps of: forming a hole at an
electrode foll which has a formation film treated at the
surface thereof; superposing a tab of a lead attached terminal
-on said hole of the electrode foil; operating a piercing
needle to pierce through said tab and .said hole from a
vertically upper side of said tab, - thereby to form fins of

said tab at a lower side of said electrode foil to fixedly

-connect said electrode foil and said tab of the lead attached
terminal to each other, wherein said hole formed at said
electrode foil prevents fins of said electrode foil from being
formed at the time of said piercing step.

According to a second aspect of the present invention,
there is provided a method for producing a terminal attached
~electrode foil comprlslng the steps of: pulling out an
electrode foil from a reel having said electrode foil wound
therearound, said electrode foil ‘having a formation film

‘treated at the surface thereof; forming a square hole at said
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‘therearound, said electrode foil having a formation film treated at the
surface thereof; formng a square hole at said 5 1 Se t enber. éﬁb

el ectrode foil, said square hole having four corners o E%ﬁ@ er 2004 he
-longitudinal and |l ateral directions of said electrode foil respectively;
superposing a tab of a | ead attached term nal on said square hole of the
el ectrode foil; operating a piercing needl e to pierce through said tab and

sai d hol froma_vertical upper e of said tab, thereby to formfins
of said TS5 EC0 Fohet §F68 Ysatent he %c??%&ﬁgfﬁﬁqrt%?ﬁﬁ?%éd%&leBBEHect sai d

el ectroder foid honbidaiddnbdb aofd tihedredd ditdeatheds ber manal cleceaebeot her,
‘Wwherei n gaid Qéggg&ggvgﬁfdl%u égggﬁgwnéﬂ1?%;lz%ntal £€ c%lothgélgg f our

corners which ar our?cord square
hol e oft§ﬁdeaéI@@tﬁédé Paharathehe of mehof ebadidrquicerfiing spepaamdgmhereln

sai d el qetyades A saldhd ab, ofsLbe. | eadoathached termnal atey fhyed to

each other by a pressure applied salgﬁéuperpose and elec rode foi
fronlthéiV@rﬁlESFchébbbsWRR?Rh%¥9§tP§n§alﬁhéﬁbofthaﬁﬁhﬁwﬁonéoﬁm inhdird

aspect - @ft %Q@ap&aﬁeat bNYBRLLEOB; de tHET Sald PTAMIMRE &her Mbnal ,akt gched
el ectrode foil ap sing an electrode foil which has a formation film
a

t r eat ed S2PPRE §8F gLerhErdvriddnd ant s ithItex afndde Hepdapttaghedad

at t achedetrat rhhato haxdm g thdjb whiper poseddopi satthdaleddlef ikheqahest rode
foil and flxedzéggoinectﬁd to, the electrode foil; wherein salg el ectrode

foil and"sdiCd* t CECREA" PRY M af OUF e CPFREHT y"RbThedTedPBy ABEAs of a
pierci nggmeembat gpehatted tfoupi efccactBr amhssiad dsdgwdrantbisai df hebhedf rom a

over oruschPRat, SHEF B BRe riRR of R dR S rohRect “Saradel BEEPbRG foi |
and salQaﬂébeéﬁcth@d¢e@@ﬁa@&%&ﬂuﬂb Qﬁﬁtheuﬂead)aﬁﬂﬂmheuheErmynalpaessure
appl | edehgegakd csuperpasedplal and.ghect Lods; ba kol Lauy! igaupphical |y
opposite directions thereo I ng to OUI’t aspec € present
|nvent|§ﬁ and electrode foil from the vertically opposite directions
thereof.
According to a third aspect of the present invention,
there 1is provided a terminal ‘attached electrode foil
. comprising an electrode foil which has a formation film
treated at the surface thereof and has a hole formed thereat;
a lead attached terminal having a tab superposed on said hole
of the electrode foil and fixedly connected to the electrode
foil; wherein said electrode foil and said lead attached
terminal are fixedly connected by means of a piercing needle
operated to pierce through said tab and said hole from a
vertically upper side of said tab, thereby to form fins of
said tab at a lower side of said electrode foil to fixedly
connect said eleétrode foil and said tab of the lead attached
terminal to each other by a pressure applied to said
superposed tab and electrode foil from the vertically opposite
directions thereof.
_ According to a fourth aspect of the present invention,
there 1s provided a terminal attached -electrode Ffoil
comprising an electrode foil which has a formation film
treated at the surface thereof and is wound around a reel to

be pulled out therefrom, said electrode foil-having a sguare
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there is provided a termnal attached el ectrode foil conpri si ng an

el ectrode foil which has a formation film treated at ge su t her eof
and is wound around a reel to be pulled out therefron’ eﬁ%ﬂ rode foil
having a square 6 1 Septenber 2006 hole fornmed thereat, said square hole
having four corners oriented in the |ongitudinal and lateral directions of
said electrode foil respectively; a |lead attached termnal having a tab

super po ONg S ol f t elec de .foi.l flxedl connect ed
to the e%ggtrog %%) pHet e1$|e|$1é gal qu%ar ectro g fh(%"tln ndg%al d“"eéad at t ached

t er m nalordeatipx da ythet:omregsttedilbsalrremré biterpl edtr et el ef haauig a
square hareroak EOU LAINENLS VN Mok ﬁgﬁgaété%ﬁé&%eﬁ&' %1%%(7%?%”990” e

bei ng operated to pierce through”said and sald square
vertical®p @piRerreragd en said egpara bhéecofidithrorlertrodehgotbupndor ners

- of sai d mpixettiyng daadkec@r etput that 0 c1agkeenBnt ruiih theefoun conpgrs of
sai d eIe trode foil  _respectivel )i thereby to formfins of said tab at a

“lower sid€CtEPIgaiTidl &Y oBR1F oieaE0 Fioadey cmddlsarde efé&erfidde foil

~and sai d:otnatlecﬁédt be heats abt ag hete t €if Nded1@ eaerhnet heksgdura sphgssure

applied t aid su osed tab. and el ectrode foil romthe vertically
OppoSi| téJfO fe“gt i %?fg Sieredf Boﬁz%%rrnb‘t‘]ln SEOEEH f?"ﬁl‘asBeEFCb?gt H@eﬂi’esent
i nvent i deingt hperpatad prm\pm&eamhebeghrehydil talg andersdd conpreshage an

el ectro oil r g |onf|Imt ate t the s rfac her eof
and has(}'goﬁn Fev%w@adiﬁfhel}ge% Ieeag a?%ac eb ert% naclondﬁa\ﬂnﬁg%aa ab

super po¥ég offiosai dedmierof afhe Sellelctpodedml Iasmﬂlefl xeel ypobnnécted to the
¢l ectrodgrb@nbnt Wipr @l N 321 d lect £8flRe.L 0l be and sai diled oAkt aghed

i i
t erm nal are fixedly connected by neans of a piercing needl e operated to
pi erce tEEBEGRLI%AlY tHEieredyd toaifarnofens refm saikraakealtl ¢ dpper side of said

tab, th%lfel@.)éldt@léef%cﬁé NS 0f &R Pl:Ecé’cPtyatcc?}nrJe%‘ﬁe%a%Hd%l%Et§éaQ ghectrode
foil to fixedly connect said electrode foil and said tab of the |ead

attachean‘filerthli"’taFE”POOEa’@’I’ie ot Mytar k1f53rdeéiéaaflmél’lét‘)pItPeGat:B ghher RYipdr posed
tab andpeksstitedeppoibdf rem el veubkepbbyd ORRBSIdl electrode foil

from the vertically opposite directions thereof.

According to a fifth aspect of the present invention,
there 1is provided an electrolytic condenser comprising an
electrode foil which has a formation film treated at the surface
thereof and has a hole formed thereat; a lead attached terminal
having a tab superposed on said hole of the electrode foil and
fixedly connected to the electrode foil; wherein said electrode
foil and said lead attached terminal are fixedly connected by
means of a piercing needle operated to pierce through said tab
and said hole from a vertically upper side of said tab, thereby
to form fins of sald tab at a lower side of said electrode foil to
fixedly connect said electrode foil and said tab  of the lead

--attached terminal to each other by a pressure applied to said
superposed tab and electrode foil from the vertically oppesite

directions thereof, thereby to form a terminal attaéﬁ@gﬂelectrode

foil which is to be used on the positive and negative sides of
electrolytic condenser respectively.

According to a sixth aspect of the present invention,
there is provided a device for producing‘a'terminal attached

electrode foil comprising a press means including a die having
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directions thereof, thereby to forma termnal attached el ectrode foil
~which is to be used on the positive and negative sides % lytic
condenser respectively. According to a sixth aspect of 1 ﬁ%e

invention, ‘there is provided a device for producing a term nal attached
~electrode foil conprising a press neans including a die having 7 - ---

R 1 Septenber 2006 a di e hole fornmed thereat and | ocated on
one side o&lgn o‘il ec%r%jeedfghl V\mh I&as a ftor tion filmtreated at the
surf ace t hateof*°afd 1¥Slna 8F5d PR De PuldHd BUPS (Her &F r om and
a punchélecatredeonfdiie wpposi thessi de m:frrr@aw_dn ef i€lot r odeated| atsathle punch
~bei ng ”%Yﬁ:? tenagbdr dbgghals eu%f ds%;% g e toréecir & 1?8' Suftefabde

el ectro i n cooperation K said a rnreans for“supplying a | ead
attache&hteéleﬁi-’ﬁlal angnteo B@ich el@@ﬂ@éieOflomhel reades itendiideonot haeid tab of

said | eadcRtbachedsier 0hial plAcRUBELAOSRYVOR oidl bole glespbde shectrode

foil in agreement therew th; piercing neans _including a piercing needle
oper at e§38 RoFetpi EPENNY hﬁ%%ugh saif detem wane daiid Hel €oepegatrdcr| ect r ode
foil, saiidnpisaiai Age; n@eﬂégn@ef@g P a6 tdtqalchrdupRehighde of

sald tab to form ns of s tab on the o 05|te side of said el ectrode

foil soCR&Ct §31PxE F(}t’é%ﬂ%e%?l%am EPecfrad %?f?ltléﬁ‘f'd aFd PLadiift ached
term. nalle'rad Mahrehertemmalsepterﬁm@@rgeeﬁd B:rnl eéamselbu@tlm phidlhe
Drawi ngs;: 20 relate to .the I nvention,

_ el oﬁe %gfpuggb %e (=] &
wher ei n, EI i " A perdhe AFVENTFEW HFCR "t”e naﬁ é’tji 58&88 el'82%¥ ode
foil of mhéudmn@nal pner@ugg Iz?ee@leam;emalt@@ﬂeGtopafosrpe@tLevemgemhobugMe

t erm nalg t%gghggdel def Qid \M&e i %bl per c jew of ~a
' LehBle! Fof1 298 L XEYh .
| ead attacﬁ term na g ?8 i's & persf?ec PVe view of E) TK‘ ¥r€de foil
wound ap@@d@eab¢ggg_moved from a vertically upper side of sald tab to
form fins of said tab on the opposite side of said electrode
- foil so as to fixedly connect said electrode foil and said

lead attached terminal to each other.
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Fig. 3is a front.elevational view of a device for producing the term nal
attached electrode foil of the invention. Fig. 4 is a front el evati onal
“view of the device for producing the terminal attacheHSEWEWSPHH@éfoil
shown in an initial condition of operation. Fig. 5 is a front el evational
view of the device for producing the term nal attached el ectrode foil,
wherein a press nold is operated to forma square hole at the el ectrode
foil. Fig. 6 is a front elevational view of the device for producing the
termnal attached el ectrode foil, wherein a die and a punch are noved away
fromthe electrode foil after the square hole 1is fornmed at the el ectrode
foil. Fig. 7 is a front elevational view of the device for producing the
term nal attached electrode foil, wherein a foil holder is noved down to
fixedly hold the electrode foil while the lead attached termnal is

suppl i @G ofFi ﬂes%riiﬁtaéw%&t AL\ dPNRjgvi ew of the device for producing
the termnal, attached el ectrode foil, Wherein a piercing needle is noved
down to cafri@Sout REPRER &0He kR Eedhemuhodigng 30§ khegd nvanddiono t he
process@erben,attaching the lead attached termnal to the electrode foil,
wherein Fig. 9 is_an enl arged froont fl evati.on Vi ew, $h wn partly in

I
vertical sédfi-oniS@PerPeStireivdehaf edgminiil abtpchefsleqhrodsci ng t he
t er m n&biat béchkd theehtada.foil, wherein the 8 1 Septenber 2006

el ectrode il Ls.supplied bet ween the.die_and t unch. Fi 10 is an
‘enl ar ged ffngﬁt" gl é‘%altoggn%(pél%&ﬁ% SRR Sy VY \9&?#’&%%@&‘% n, of the
essent abtaphedse béct hedelefioicke, fWirergimda)i ig 4 hBerspeactibve atiteac béd

el ectrqd i i ' ie ;s ved d . . I rode foil
in coo%e?% ?o%tt%%&a&m%%?gbf%é f:"iwg).léljf i%\sgr}askj%é%%ﬁ%e‘;& r%r’?teg&ell evat i onal
view, shedhrpdetfgiliviovedt arelngeeat ireel.of the essential parts of the
devi ce for pi Bt ofluging bRe 4 £Lphpabnal \ARhEGre] A6kl oo dLblodtbehg! N the

punch is noved up into a die of the die to formthe square
the terminal attached electrode foil of the invention.

Fig. 4 is a front elevational view of the device for producing
the terminal attached electrode foil, shown in an initial
condition of operation.

Fig. 5 is a front elevational view of the device for producing
the termir_lal attached electrode foil, wherein a press mold is
operated to form a square hole at the electrode foil.

Fig. 6 is a front elevational view of the device for producing
the terminal attached electrode fdil, wherein a die and a punch
are moved away from the electrode foil after the square hole
is formed at the electrode foil.

Fig. 7 is a front elevational viewof the device for produ'cing
the terminal attached electrode foil, wherein a foil holder
is moved down to fixedly hold the electrode foil while the lead
attached terminal is supplied.

Fig. 8 isa front elevational view of the device for producing
the terminal attached electrode foil, wherein a piercing needle
is moved down to carry out a -pierci_ngr process.

Figs. 9 through 18 relate to the processes for attaching
the lead attached terminal to the electrode foil, wherein

Fig. 9 is an enlarged front elevational view, shown partly
in vertical section, of the essential parts of the device for

producing the terminal attached electrode foil, wherein the
: : 3




hole at the electrode foil. Fig. 12 is an enlarged front elevational View,
shown partly in vertical section, of the essential parts of  the device for
produci ng the termninal attached el ectrode foil, whereihS ERFmMbe I the die -
and the punch nmoving away fromthe electrode foil after the square hole is
formed at the electrode foil and (b) is a plan elevational view of the

el ectrode foil having the square hole fornmed thereat. Fig. 13 is an

enl arged front elevational view, shown partly in vertical section, of the
essential parts of the device for producing the term nal attached

el ectrq%%tf cfh £uher ?bnsﬁﬁﬁlléﬁaﬁio%é@?é@t@ fties rinalanldaehegpantab is
supplied to the electrode foil while the tab.is Iacw géiement wth

the squarBigolt® iprn grlargedy &t silevatignavigw ¥ront

.ELEVﬁhhgggktybgmﬂSé@@ﬂganﬁgMhe b@séathaqabasest¢ﬂnﬂfoﬂewheeefsert|3% parts

of the device for rodyci ng er,m attac e erein

the ®OIUEIRGyEfe ﬁﬁméaélna?838%§9p63ﬁ8tf888 %%q}he%gF ? ggbf0|l in

coopedld @8 ibtBdt hewnord ¢Bdie. tié @ lekd icieaarfodll dngedopeoatiehevati onal
Ibn vertical section, of the essential parts of the

vi ew, sh w
deV|c@lF % EU%IH& tthe term nal attached el ectrode foil, wherein the
pi er ci ng mispdiie 1senneamadgad.fmomﬂeﬂewath@nﬁébvtﬁwtGﬂﬁ“ﬂh?arFiHs of tab at

the | ?.\PF(re ggaffsé%?l&ll eq;q PLe o Egbbntﬂag ﬁ)&@tésoé‘rtt@ldéﬁrg%@ Epent

el evationadl "VIéew, I'n vertircal section f the es ential parts
of therdewiciagr she QeIm$épﬂeﬁ§§ﬁ029d6elﬁﬁ§§9§?n60ﬂﬁe vEPRERAI L8ft ached

el ect poden okl movhtehs ﬂntaea daleehenagoﬁqgftt @iandot fermlithcasquapwed up after
the p erC|n §grocess | g. Is an enlarged front el evational view, shown

- in vaedecal @tﬁéﬁ0t6pd?h§09éb and the el ectrode foil, wherein the fins
- of tab arw 4 onpeds afn bAEal-querfisdmie edbvhite oabactiode stioinl paBtdy 18 is an

enlar%%QVLLSQEaﬁlgggﬁiég?ﬂof t\g egggntlag parts of the device for
produc:1ng the terminal attached electrode foil, wherein (a)
shows the die and the punch moving away from the electrode foil
after the square hole is formed at the electrode foil and (b)
is a plan elevational view of the electrode foil having the
square hole formed thereat.

Fig. 13 is an enlarged front elevational view, shown partly
in vertical section, of the essential parts of the device for
producing the terminal attached electrode foil, wherein the
lead attached terminal having a tab is. supplied to the electrode
foil while the tab is placed in agreement with the square hole
of the electrode foil.

Fig. 14 is an enlarged front elevational view, st_town partly
in vertical section, of the essential parts of the device for
producing the terminal attached electrode foil, wherein the
die is moved down again to clamp the tab and the electrode foil
in -cooperation with the work table.

Fig. 15 is an en_larqéd front elevational view, shewn partly
"in vertical section, of the essential parts of the device for
producing the terminal attached electrode foil, wherein: the
piercing needle is moved down .to'pierce the tab to form the.
fins of tab at the lower side of the electrode foil.

Fig. 16 is an enlafged front elevational view, shown partly

in vertical section, of the essential parts of the device for




vertical section, of the tab and the electrode foil, wherein the fins of
tab are pressed against the | ower side of the electrode foi] and the tab
is fixedly connected to the electrode foil. Fig. 19 is! 2sPtemberay88 pl an

el evational view of the terminal attached electrode foil. Fig. 20 is an
enl arged perspective view of the termnal attached electrode foil. Figs.
21 through 25 relate to a prior art, wherein Fig. 21 is a perspective view
showi ng a piercing needle noving down to pierce through a tab of a |ead
attached termnal and through an electrode foil on which the tab is

pl acedprbt@cirg theafe il dDesttaonbédebeuvatironal tuiey sheywsinntkerti cal
section,of the tab and the electrode foil, where of tab and

h .
el ect rBUBTFONY BPEIforaRd Bhe9e | 3her™eyae Up ?h€e£e€%%thﬁgc}%gl by the

pi er cipgopessess, the fins of electrode foil being |larger than the fins of

(20,0, P8 S SR e Ol €10 LODEL oY RIS Ei ! o

section o ab afd ro erei n of "tab and
el ect redetioal seet;mmﬁsﬂﬁt@@amﬁgtam@bthaweﬂegtdedeofOLhe ehereidde foil to
fixedl y, gopnect I he re t hd, the fins
of tabg ei ng §ﬁﬁ%gﬁpa§?g ﬁé the ectr(ﬂﬁi %ﬁﬁF gﬁr%ﬁ%hét gt%g?%er.fins of
el ectréeel.foil. Fig. 24 |s an enlarged pl an el evational view of the '
termnal payt aghed sel@Clanqdg ol Ifﬁi}w @ﬂe&mcﬁﬂa@ Pew) estiswdleid oi |
ext endi ng béyond t he extension area fins of tab, Fi 25. relates to
the proResiedl 1RCHIsdRf EBnteP fpd tbéaalsﬁaeﬂ%dfa%%m Tt he

e: ect [ﬂﬁi@ffj_ﬁbbf ﬂ\&t@é@ﬁ@)rb%sédtﬁeﬁm@@thamﬁqer(@ide Sfétmleﬁéﬁ@cﬁgmbé ront |
el evat L opal vie e essen arts. o I nvent i on n vertica
Sect | FOL AR T (b dan EARACReoBRBERE Slle tPoF o LSRRt Dt e

pr edet er nFagd 1Ppasidn en&atgeﬂqﬂaw@beva(ﬁ])onal aheedfathedtcdrminakl evati onal
VIeM/Of th qiseftlaJ dén¥§fﬁ_0f the invention shown partly in vertical

sectld% tro
Flg 20 is an enlarged perspective view of the terminal

attached electrode foil.

Figs. 21 through 25 relate to a prior art, wherein

Fig. 21 isaperspective view showing a piercing needlemoving
down to pierce through a tab of a lead attached terminal and
through an electrode foil on which the tab is placed.

Fig.22isanenlargedfrontelevationalvigwshowninvertical
section of the tab and the electrode foil, wherein the fins
of tab and electrode foil are formed at the lower side of the
electrode foil by the piercing process, the fins of electrode
foil being 1a£ger than the fins of tab.

Fig.23isanenlargedfrontelevational viewshown invertical
section of the tab and the electrode foil, wherein the fins
of tab and electrode foil are pressed against the lower side
of the electrode foil to fixedly connect the lead attached
terminal to the electrode foil, the fins of tab being in contact
with the electrode foil through the larger fins of electrode
foil. |

Fig. 24 isanenlarged plan elevationalviewof theterminal
‘attached electrode foil showing the fins of electrode foil
extending beyond the exténsion‘area of the fins of tab.

Fig. 25 relates to the processes for fixedly connect the.

lead attached terminal to the electrode f01l wherein
10




.the die is noved down to clanp the tab and the electrode foil in
cooperation with a work table while the piercing needle is noved down. (c)
s an enlarged front el evational view of the essential !psPieubgs2Q9§e

i nvention shown partly in vertical section, wherein the piercing needle is
noved down to pierce the tab .and the electrode foil to formthe fins of

the tab and electrode foil at the |lower side of the electrode foil.
Det ai |l ed Description of the Preferred Enbodi nents: The invention wll be
described in detail in reference to the enbodinents as shown in the

attached dr 4@ ngs anenlagged fromt gdevat ignddviiew XX itheusssenoigl oduce an
el ectr £9idf thavi AgeRt 1 8AMN T Vil 1S ape : |erce a
tab | 4] ](C)f aterm nale14 ﬁa%ﬁ&% :Iuggvﬁe(tlh%elt %%ijfg?lﬁel&ﬁéggf‘ggterp on an
el ect r ot®P 19 the fileckrrdecfenilngrer euppdiaddtaathe predereimimed | m

treat edpasit tensurdgue-tiikasgpf, to formfins of the tab 14 at the rear
‘to fix the electrode foil 13 and

side of the ggectrode f ol leﬁi} ther?b%/,. . !

the terninaloh43d RS frontplavakinpad iRk ofnthsjestentifl device is
provi dgehmii s bfa;hqoimmndndshbmaapalech%mnsmfﬁmaﬁl\l@gw@)lolglgrwmllyi ng thhe
termn .ea Al ving a nd a needle 12 for piercing the

t ab 14?)‘_4% 4 %egtgelﬁé%f%\%&%ﬂg:n% ':tglr?é“peﬁtglcet ?'8geaflai fhes %CE‘FF&%% teq Figs. 3

t hr ought 1B CoPperptdes wth d Wark frabdicdediitle thenpiéocieyamddie dssquare
hol e 13@&lg tdiRel ectrode foil 13, the square hole 13a having four corners

'13b being oriented in the longitudinal and lateral directions of the

‘el ectrode ff) s18n@nlraed firanty edieowt liomalFivgewl@f Bhe Asssindvimlin Fig. 3,

“the pressumbechd i GRASSHowRp A1 eq{tq PLASH; 42, j,e 18 being
positi%%grd above l11 I Septenggr p2006 f%"ﬁﬁ’e_ec(%loﬁge :(L)%’IQ’ @g\%ﬁggh I's drawn

out fr&MeaPiedcitg argdleups| meyesk dewndée By egeeddheoitiabr andsthed t he

punch 9cheiroge POSLtEOMRAMAURWARG Blreché 08, fAld h3ctRRdiFgi18 is fixed
toadl%hl nengg&em&nt wi th a base 27 and may be

d whi ch '
verti cAl 31;%#03[%’%" %ﬁd}?EQ%degc §r&rode foil.

Detailed-Description of the Preferred Embodiments‘:

The invention will be described in detail in reference to
‘the embodiments as shown in the attached drawings. In Figs.
1, 2 and 3, a device 10 is used to produce an electrode foil
having a terminal. The device 10 is operated to pierce a tab
14b of a terminal 14 having a lead, the tab 14b being placed
on an electrode foil 13 which is etchihg treated and has a
formation film treated at the surface thereof, to form fins
of the tab 14 at the rear side of the electrode foil 13, thereby
to fix the electrode foil 13 and the terminal 14 to each other.
For attaining such an object, the device is provided with a
pressmoldl11l, amechanism (not shown) for supplying the terminals,
each of which having a lead and a needle 12 for piercing the
tab 14b of the terminal 14 and the electrode foil 13 as shown
in Figs. 3 through 8. |

The press mold 11 is provided to form, for example, a square .
hole 13a at the electrode foil 13, the square hole 13a having
four corners 13b being oriented in the longitudinal and lateral
directions of the electrode foil 13 as particularly shown in .
e - Fig. 12(b). As shown in Fig. 3, the press mold 11 is composed
. of a'.die 18 and a punch 19, the die 18 being positioned above

_ . . _ 1 _ _




i ndicated by arrows B and E as shown in Figs. 5 and 6. respectively. As
shown in Fig. 3, a camfollower 22 is arranged through rod Ends 21 in '
connection with the die holder 20. The cam fol | ower @ﬂ%Wsted down
by a cam device (not shown) to nove the - die hol der 20 in the di rections

i ndi cated by arrows B and E, . such that the die 18 nay press the el ectrode
foil 13 against a work table 23 of the electrode foil praoducing device 10.°
The die 18 is formed with a square die hole 18a for forning the square
hole 13a at the electrode foil 13. The punch 19 includes a pin having a

free edd@reledarde doide 15 vbkeh o vil£3wa Heut oo alizeedolld B8l so as to

punch supplihed sguguedeal Bylgaibds £OPPEFAtIORANY thet hendlIURY &eig hole 18a

and is 03|t|on pQs |t to the s uare die hole 18a. .The punch 19 is
fixed t E?tphtﬂs]d)éf Cg% bty nove through a punch guide

25 in vertl‘ﬁ&t ddier @8t 1 on&isasd |Umdacai@molbjelam\¢$1 s aidl dngagyende@n i n Figs

5 and spe T, unch d int the s are die hole
18a toqrp&ﬁlcﬁ Bou%‘{%—%éanggﬁg fio erjﬁlﬁmﬁyf‘}?é'%el&tt‘o Lflé ONhe square
hol e 1aald1mtra§llﬁmarrowsrfbasd£3ms shiowg ior Fégsed anmd Ehesple@mgw'eu@i nal and

| at erahgdbheehl oRsrRd. e £Iefl 1099 Ll 2%313%5@1@& qufafgfn[ 3agnn) for

suppl yi ng the ached “term nal s i§ provi | ead
at't ach&898e? i H&ICOIHIGCtdsDQ; Wah therilie thg:l@maOonhqa m@uéhléomm‘ner as to

pl ace lzbemaya@e Jg;ﬁtésfged @%wtnebsﬁ Qaéan%‘t:le%éét%%'tesﬁwﬂf e‘&tdov@ ,n

conformty %Oe square hole 13a of el ectrode

attaché‘&e P@#ﬁ‘?ﬁa 1J4n|%¢ U FRC i oRe dLikkeried Ay WQV@ ﬁhénﬂaEr14b of
al unmi ngochetHad therete.1Theay 5ra sl cisdiRPl b b AN 39 hgainbea

R e R NN I AR Gy
anot hedienl8 psefetrmedi wedhdar eguhes da@dha,l@eqeadfdevmmm@t ta8own) for
ee Lo 34, AE e Mche SEBRERER, 200°, L5 Toe e LT e
14 whil e tRbet pppchall$ ih¢ladesphapéd havdggeanEpeewehdl dheasgamaese hol es
13a of gh8Be in section with the square die hole 18a so as to punch
out the square hole 13a in coopération with the square die hole
18a and is positioned as opposite to the square die hole 18a.
The punch 19 is fixed to a punch holder 24 and may be slidingly
move through a punch guide 25 in vertical directions as indicated
7 by arrows C and F as shown in Figs 5 and 6 respectively. The
punch 19 may be moved into the square die hole 18a to punch
..out the square hole 13a at the electrode foil 13, 'the square
hole 13a having four corners 13b being oriented in the
longitudinal and lateral directions of the electrode foil 13.
A mechanism (not shown) for supplying the lead attached
terminals is pfovi'ded to supply the lead attached terniinal 14,
as shown in Figs. 19 and 20, in such a manner as to place the
tab 14b of the terminal 14 on the electrode foil 13 in conformity
with the square hole 13a of electrode foil 13, the lead attached
‘terminal 14 including a lead member 14a having the tab 14b of
aluminum welded th'ereto., The terminal supplying mechanism is
of a generally known mechanism which is composed of a first
device (not shown) for transporting the lead attached terminals
14 in alignment with one another in a predetermined direction

and a second device (not shown) for receiving the lead attached




- electrode foil 13. As shown in Fi g. 3, above the punch guide 25, a foil
presser 28 is arranged as is fixed to a foil presser holder 29 which 1is
i n engagenent with the base 27 so as to be vertically rovRisPPer 2006 am

follower 30 is arranged at the top of the foil presser holder 29. The cam
follower 30 may be noved in the direction indicated by arrow H by a cam
device as shown in Fig. 7, thereby to hold the electrode foil 13 in
cooperation with the punch guide 25. The piercing needle 12 is provided to

gi ve a,pierci ogessing to the tab 14b of the lead attached termnal 14
SO astgéﬁl f- %‘?ﬂgheﬂg e%ﬁf’ﬁ‘al 2 fdreke Erarspoteingi Hev3ceFuandiefor n

r ef er ehtanspoEtdnglithe tbadpite Lt eefligs32 | ; .pLA _having a
di stallgn? 423 %@eﬁhihs of a foEr-cornef‘Legi %i rfg?lﬂgﬁ.ﬁlﬁege?{n%géﬁﬁ hel d by
needl e hol Ger P31°83 42 PUTBETGRE; MELh| fhensfuarenholgn 4A3d ofit tbe the
squar ee¥eet hode fealol3the die 18. The needle holder 31 is in engagement
with the bage; te be verticall ved in the direction indicated
by arrow . J i n}?(%f[gq%ﬁg%/ %éyg%?v% WPéFHD&Md%QSarQ &RddPBHRASERE top of
the neelll s MAKRRIISI a3 He ddmekblticowefol2 peiesgeepRsaled 2HYwiai&aM devi ce
(not siwwh)en é‘g@né[{@ BRIl G 12 i.s . noved .do in the direction
~indicated by (jrrrow L ro%gi%@ga%?ﬂ%ﬁggsﬁjo%%é@ &cﬁ\lﬁ;EYt%val%eof the | ead
at t acheFFbrifitawer 30a ifeprirpabest asichbe tbpcofotee fEHi1 orauaskiced by use

of  t el 09 1@ HoLaRr 2UTbRe L ' ched el actrode foil
corrprii%%sltq:re%; ﬁl ectrode foi | %?r: ggdﬁgggbggéaa‘%{l?ﬁ@ﬁ%ae LR 14 whi ch
FAFDRE Bt IsP¥ o fAM Fe¥ige asishoundiRFigt he, ltemdraity ached

are forne

term fal htdd ndleudilegtirield #il4h 3 SYPHRGRED O PReL S deof the

el ect[bgq o Qisl 13 in such a manner that the t‘%brb 1 btgo%gs? i r?tq'oChagr eenent
hé square hole 13a formed at the electrode foil 13, the tab 14a

wth

3ei ng pi dibcedpidroimgh ih)@femaagizofist R RIS Rgoﬂg_@glé e5l lw}lfq?‘ i s rmm\;ed
own | ze thro et 4a, and t hrou t he squar 1 Sept enber
2006 E’%SFE%%%E‘%EBS%%% 99%3%{‘8 f‘?)‘?iqm ??gécli% termipalt d¢ 80

as to fix the termin_al 14 to the electrode foil 13. Further
in reference to Fig. 14, the piercing needle 12 is a needle
orpin havingadistal end 12a which is of a four-cornered gimlet
and is fixedly held by a needle holder 31 50 as to be vertically
moved through and ocut of the square die hole 18a of the die
18. The needle holder 31 is in engagement with the base 27 so
- as to be vertically moved in the direction indicated by arrow
J in Fig. 8 by way of a cam follower 32 arranged on the top
of the needle holder 31, the cam follower 32 being operated
by a cam device (not shown). Thus the piercing needle 12 is
moveddown in thedirection indicated by.arrow Lto gix}é apiercing
process to the tab 14b of the lead attached terminal 14.

A terminal attached electrode foil 15 produced by use of
the device 10 for producing the terminal attached electrode -
foil comprises the electrode foil 13 and the lead attached
terminal 14 which are formed in. one body as shown in Figs; 19
and 20, the lead attached terminal 14 including the tab 14b
superposed on the upper side of the electrode foil 13 in such

. .2 manner that the tab 14b comes int6 agreement with the square -
“hole 13a formed at the electrode foil 13, the tab l4a being:--
. plerced through by means of the Piercing needle 12 which is

moved down to pierce through the tab 14a and through the square




at the lower side of the electrode foil 13, the fins 14c being pressed
agai nst the | ower side of the electrode foil 13. A method for producing the
termnal attached el ectrode foil 15 substantially conpPPREEDERZ0S ens of :
formng a hole 13a at the electrode foil 13 which has a formation film
treated at the surface thereof; superposing the tab 14b of the |ead
attached termnal 14 on the hole 13a of the electrode foil 13; piercing

t hrough the tab 14b and through the hole 13a fromthe upper side of the

tab 14h_ b ns_of the piercing needle to formthe fins 14c of the tab
14b at b‘i‘%%e Irﬁ\l%ra%i%}éo‘ﬁ? thef Y ect riddetorof inga3ldp @ fheriabtkibtab 14b

of the dedhealbaeediteraf ndle elécteodeereh ect3odtd @iihslBicvhermin fins
will n 0 e f 11'he electrode foil 13 due to_.presence of the
hol e 134 a%’é)# he lerg% r%lgéén #go‘f?r 1?é%n% he® a8 "‘é%‘fr%cf‘etﬁgﬂrre]tﬂ'od f or
produci ng thaetdod far pradusdhgdcled ¢etrndde If ot tadited ghetarbidal foilconpri ses
the steps ' 4 Q il.13_froma reel, 17, the
el ectrode Sﬁsﬁé}&ﬂ?}il;% E]P:Bméﬁ J{%sr%aftﬁ)% #‘%grﬁo t#featfeodméltngt haéerghlre? 4c¥ t her eof
‘and woiitld i meatodedoily; 13 ortvialy s quafered ion 36 lat tieated ect rode
foil 13t the SAHFR R A3 hayidud-Jaur oameleréatbl%g:b f eeﬁfg%a% the

el ectr

| ongi tudinal and | ateral directions_of the ode foil respectively;

super pGEitRFae teapinad bf eméhe badeal 3ade dhecebeabrodd Enit H@:square

hol e 13sieafcitgethreoyhotige a1 1 4b3andi € FbiGh HOUBH ot 185 tAR] 4R eaNd

througrllltrée sg fromthe upper side of the tab 14b by nmeans
of the p|5)| er &

ﬁare Folg %3@ _ .
§ REHNE FaPr b PRAeans Alithy RiRFaidy mewdde the | over
si de offoriet et €dhsddic b6ithelt & sdbas: thefllowdgidak fldhe ef clheodeead

hed - 1 nal .th I f.0] b [ he fi 14
Bga; netOie P eSSl b CRRd T 4B fiethsi fead eAbe srEmigaineedi o 12
bei ng ddube etlian eigdtzmatealfodécl3 prwhentk irh@dinagwi dUrnebeepgodubedpi er ci ng
needl e £12PLRE CL 1W-f A69d 2R 1 1141 %gl% Eﬁepﬁgggégggt&%ﬁﬁw‘ﬁ‘%gﬁ%g four

cofners of the piercin needl e are corners
13b of thReelsgtiapeendPalid3d.of the el ectrode foil 13 respectively. The

invenpion aadRhezeakpece! 87Rhe AStABA! F8ReH BABENg Lfe terminal
attached electrode foil 15 substantially comprises the steps
- of:pullingout theelectrode foil 13 froma reel 17, theelectrode
foil 13 having a formation film treated at the surface thereof
and wound around the reel 17; forming a square hole 13a at the
electrode foil 13, the square hole 13a having four corners 13b
oriented in the longitudinal and lateral directions of the
electrode foil 13 respectively; superposing the tab 14b of the
-leadattachedterminal14<x1theséuarehole13a<ﬁftheelectrode
foil 13; piercing through the tab 14b and through the square
-hole 13a from the upper side of the tab 14b by means of the
piercing needle to form the fins l4c of the tab 14b at the lower
side of the electrode foil 13 so as to fix the tab 14b of the
lead attached terminal 14 to the electrode foil 13 by pressing
the fins l4c against the lower side of the electrode foil 13,
-the piercing needle 12 being square in horizontal section and
~having four corners, the piercing needle 12 piercing the tab.
-ﬂ_14bandthesquarehole13awhilethefburcornersofthegﬁercing;
©. needle 12 are in agreement with the four corners 13b of the.

square hole 13a of the electrode foil 13 respectively.
The invention comprises the elements as mentioned above..

14 '




‘1 Septenber 2006 The steps or processes for fixedly connecting the tab 14b
of the lead attached terminal 14 to the electrode foil 13 will _ be
described in detail in reference to Figs. 4 through 16JE*BWPﬁWﬁZ@¥bs. 4 and
9, the electrode foil 13, which has a formation.- filmtreated at the
surface thereof, is pulled out fromthe reel 17 as is guided by guide
rollers 16 and is arranged between the die 18 and the punch guide 25. In
Figs. 5, 10 and 15, the camfollower 22 is pressed down by a cam device
(not shomn) in the direction indicated by arrow A, thereby to nove down
the di el RSl HeFPD T PEKE RGOk ixedlyngooaret ibg sheobald. 14theomi e 18

el d. bychéelehe dilaifiied ket nd el #1105 euh PSRN Ly £ a7 (1 ef ect rode

foil 1 ch%h tf}% éJeower gunﬁe]r{?w de 25, the el ectrode eing, for
exanpl e in Y ERIerensentn hivaerd Mrpslgﬁn%d N@¥in the

di rect i om Rigs.ndi amd €} hpeaelewtCodehes £hyl 3,0 wHICh UBst Hergahionl9 into
the sq 8q.,0f the die 18 to ormthesuare hole 13 at the

el ectro ﬁeearllfflarllc I%hges SWERGE g0 Ln d §)i R i qci‘jé?“‘tch‘?‘g“ fd®ed in the
direct |me3a§.7|arﬁmsagtem¢@t@rgumd@ mmmya@n@m&ewmh@@dqﬁe&w@& whil e the

punch f0| vlegda Mméq\#%%nhdl ueic&e as indicated by arrowF, the

~electro duar e oI e 13a forned thereat, the square
hol e ‘13a ham rE'QGlShe5f ol anst rlénrstherqtmtf@dhqwetmém n)agmtem:betaldoamd | at er al

di rectiigna in 4b91.c&! @Y GBAP4n HCIERECIF! Ynd R Mo pas8 L e Sauare

hole 13a has extrenely upstan at the
per i phéry tPREFBYT ERPEe twlbﬁdl%@rlﬁab@ldﬁrtﬂﬁ sgutre diglestlizam akas t he

mat er i alndifcaa;leunbp R 25P 3S. ednhgsgal g hHlQih BSSicddesi & '\’?c}ldé%%%i_ﬁ‘m' ch may

be pro?‘}i‘.ﬁ’ 0t et he t V ge ofnpun%hl ng out t square remain in
the sq & ol RVEB LD thife clamp the ﬂﬂ@CtF@@lﬁdﬁ‘éblvﬁ witholbeer, be
pushedl@memumdsregsuqu@rgs ditee th@tiB@ebﬂoibﬁaobéiﬁgng?d&?%ﬁbﬁ‘a ig,as the die
13, tnd Bt shertonert iy 8RS taeh b it i dirmated e (%pﬂgho&?“?o
be novedréowionras haddicaded by amsow 0Yi thaé b P Ao p tHepghyht 0 move
- Vdown t lfl@ L‘PH) thle e§§p§£re die hole 18a of the die 18 to form the square
hole 13 at the electrode foil 13.
In Figs. & and 12, as the die holder 20 is moved in the
direction as indicated by arrow D, thereby to move up the die
- 18 while the punch 19 is moved down in the direction as indicated
by arrow F, the electrode foil 13 will have the square hole
13a formed thereat, the square hole 13a having the four corners
oriented in the longitudinal and lateral directions of the
electrode foil 13 respectively. In this case, the square hole
13a has extremely small fins 13c formed as upstanding at the
- periphery thereof while the end surface of the square hole 13a
has the material of aluminum exposed thereat. The residues (not
shown)} which may be produced at the time of punching out the
square hole 13 will remain in the square die hole 18a of the-
die 18, The residues will, however, be pushed out of the square
die hole 18a by the piercing needle iZ'as the die 18 is moved
up in the direction as indicated by arrow F.
_ In Figs. 7 and 13, the cam follower 31 is pressed down-by:
. -the cam device (not shown) to be moved down in the direction
- as ir_ldi_cated by arrow H, thereby to move down the.foil presser
28 and to hold the electrode foil i3 in position. Subsequently
R S 15 _ : -




28 and to hold the electrode foil 13 in position. Subsequently 15 1
Septenber 2006 the lead attached termnal 14 is transported in the
direction as indicated by arrow G by a term nal trans é*@@ﬁ@eﬁﬁxﬁanism
(not shown) in such a manner that the tab 14b may conme into agreenment wth
the square 'hole 13a of the electrode foil 13. Subsequently in reference to
‘Figs. 8,-14 and 15, the cam follower 21 is noved in the direction as
i ndicated by arrow | mhile the camfollower 32 is pressed down in the

as jndjca afrow J, thereby to nove down the die 18 in" the

directi b
di rect i'OtF de3chattacks bErg’é‘F‘?‘B?vl K4 d s haproperdes &B Heg digiactdathe tab 14b
of the dedhdidaachedyt arronat B¢ aged Reind Der r&fsiss e Hed enckdGisad he

el ectro |I .Subsequent t he iergin eed e 12 is noved down in
t he dlr@\cqq%nos Ir;l"(?ésé]tgld B‘V}/ \ﬁrftsﬁ}?%?g? Jr’fb“}?d’rﬂonl?flt"rlfé’needle
squar efagﬂfwremt maychprthecequhreugblehb&hﬁbf 1éthe aémladthfcﬂ:ugh?fdﬂlﬁ 153qugre| hgl e
13a of t é?gﬁ;f u at t L, NS of .the.ta o]
may be forrre %*L{W t e%dom%%e g'C% %B hlggl egtr%ée 9%4%% 1%‘ %5%hown in
Fi g. 1?01%@éq12éntllsylf@§esihdmthe Higeclfon ks ipiddrazitegl lin@edlre*om and t he
die 18 Ia%ﬁlﬁ'@vﬁﬂeuéamnféf'foﬂéfreﬁ'P@Spr.%éélﬁ cfcﬁsrggup% n QYR c(beLe orehand

respecti vel g ., since the square a i s of e
at thea8 é@fiﬂﬁééefjo Y 8FTOoWhd,f ﬁh@rﬁpb’l totolye slovdudde Hieml8t ha el ectrode

foil 13nat dibection 8k Dh&iébﬂ@d%fgflﬁxzovpﬁg r@?@aeto‘;tct%é:?&%' ggf{nag?)nlegd' e

12. Further, sin al_um num nma
exposeBrESS e triﬁéllqge?’fc'p%‘? & atkachgdakermsnal 15t agad isE gheectly in
contackquirh hbgef l3a ctchd dhectadud 4beilhesel sﬁbééguéﬁa@ cthan

i st t I ittl e between t | ectrode foil and the tab
Lo BREroRe R isiioved g RS el S asotdi patetle

el ect r beteatoow I 3such hthae ttreegxire: appldted rderiiet @qu@ﬂehecoﬁﬂﬁﬁﬁl te
Cl ampeltber fEed triehith PPLiR PR cPeobBf BRI phle 14, b s "Sase.
t he eI eftthe edeedusrdeoioidsi Stamt ssudts thartt hbhe fedsicett cEhtubke tialla t er mi nal
att ached, eheftOWIid below the lower side of the electrode foil
- 13 as shown in Fig. 15. Subsequently as shown in Fig. 16,. the
piercing needle 12 and the die 18 are moved up in the direction
as indicated by arrows M and N respectively.

In Fig. 17, since the square hole 13a is formed beforehand
at the electrode foil 13, the fins will not be produced from
the electrode foil 13 at the time of piercing process by means
of the piercing needle 12. Further, since the aluminum material

- of the electrode foil 13 is exposed at the inner periphery of
the square hole 13c and is directly in contact with the fins
l4c of the tab 14b, the electric conduction resistance is
éxtremely little between the electrode foil 13 and the tab 14b.
Further as shown in Fig. 18, the tab 14b is cdnnected to the
electrode foil 13 with the pressure applied thereto in the
oppositedirections asindicatedbyarrows O and P, the electrode
foil 13 being clamped between the tab 14b and the fins l4c of
the tab 14b. In this case, the electric conduction resistance:
is further reduced. Thus, the terminal attached electrode foil .
15 may be produced in the condition that the electrode foil
13 and the tab 14b are mechanically.connecte-d to each other
with increased force by way of one~point piercing process as
' 16 o -




15 may be produced in the condition that the electrode foil 13 and the tab
14b are nechanically. connected to each other wth |ncreased force by way -
of one-point piercing process as 16 1 Septenber 2006 ! SeRigmber2G86gs. ~ 19

and 20, Exanple 1 20 pieces of term nal attached el ectrode foils were nade
up, wherein the alum numelectrode foil was of 1.08 mm 80 p mthick and
type 80 LJ (44FV) and the tab of |lead attached termnal was of 0.18 nm

thick, the square hole of the electrode foil was formed by use of a punch

of- 0. 43 mm squarg, nei oi nj iercing process was carried out by use of a
pi erci ﬁé‘oﬁ"é’e%“eF 196 -0. A?g - di ameter and the tab and the fins thereof
wer e pressed so t he di agonal |l i nes mi ght be about 0.79 mmlong. Those

pi eces p %&“ inal attached electrode foils were neasured as to the

el ectri s 8 tive resistance between the electrode foil and the |ead

attached té’rQTpnalcesTbé teasinai aesmd:lhedwelecﬁ.rca:?e r’ﬁoﬁ% asr@nmader age
val ue, 4 I | 2 as a m vaI e. Exanple
AnBRedn %hga?lﬁh%\é %ei %’E‘Io%ie st‘:i vagrfem 1 gg 8ldWher ein the

2 17 p| ¢es of term na S et Sdé
al um néhetleek cand ftaipe i Iof (ﬂ%ﬂmﬁndso‘_het |ta|1n oifi dleaalndtty\pheao LJ (12.5

FV) an@iekﬂ@nbibwﬁ dfegdlﬁtrﬁ:@"‘c'ﬂ% t‘éﬁ%‘ﬁlaﬁ‘@’ﬁ Qf]&eﬂﬂh%%%gget he square

hol e of the el ectrode use of a punc nm squar e,
one- pofREL ‘b‘?%r’?ﬂ%‘bpéicé§§ ‘\?\ﬁsa eandheg ot 4By saugrea prerepagtneedl e  of

0.43 nﬁhérdhﬁ@ﬁb%c@@é’ wae é@zbri?ékﬁ' éLh? By Nisd kAT 80h 1 WREEn 88gde SO the

di agon (rées m ght be about 82. nm | on Those pi eces “of term nal

attach®d T B lﬁﬂﬁFer\ﬁéWet%EeBraéﬁi %%e fang ﬁ@erepédfelrepeeﬁaeet ive
resi stacdﬂld)elﬁm@enatl.hmwégmlrg)ﬁebeoaﬂ)o@ﬂd) 'ﬁfhﬁlmmdg atrhagkegditesmi nal . The

o i VEPTR e S e dla kBl F R e RedSiurktore 5OoH9! eces of
t-erm naleattachethdidtiveodesfigithnosebetwada the electrode foil and
_ the lead attached terminal. The measured results were 1.37 m
0 as an average value, 1.49 mQ as a maximum value and 1.28
m{ as a minimum value.

Example 2

17 pieces of terminal attached electrode foils were made
up, wherein the aluminum electrode foil was of 1.08 mm, 80
p#m thick and type 80 LJ (12.5 FV) and the tab of lead attached
terminal was of 0.18 mm thick, the square hole of the electrode
foil was formed by use of a punch of 0.43 mm square, one-point
piercing process was carried out by use of a piercing needle-
0f0.43mm¢ diameterandthe tabandthe fins thereof were pressed
s0 the diagonal lines might be about 0.82 mm long. Those piecee
of terminal attached electrode foils were measured as to the
electric conductive resistance between the electrode foil and
the lead attached terminal. The measured results were 1.19 m-
Q as an average value, 1.32 mQ as a maximum value and 1.14
mQ as a minimum value.

E:xample. 3

20 pieces of terminal attached electrode foils were made
up, wherein the aluminum electrode foil was of 1.08 mm, 100
am thick and type A06S and the tab of lead attached terminal




up, wherein the alum numelectrode foil was of 1.08 nmm 100 pmthlck and

type AO6S and the tab of |ead attached termnal 17 ------- -- - ------ -
---- | Septenber 2006 was of 0.18 mmthick, the squa|1§eﬂ‘i§¥né’%$0q6he

el ectrode foil was fornmed by use of a punch. of 0.43 nm square, one-point
‘piercing ‘process was carried out by use of a piercing needle of 0.43 mm
4' dianeter and the tab and the fins thereof were pressed so the diagonal
| i nes m ght be about 0.86 nmlong. Those pieces of term nal attached
el éectrode foils were nmeasured as to the electric conductive resistance

bet weeri“’éf%é)%l%c]tBr e thdigkarddie t3rraradiate ahdde e leelaroderioiteasur ed

resul t svaeferied By ises apuditryenads nMﬁ' Esuaée 3%n@(—%foﬁ)ntag§1e9rd% mum val ue

and 0.99 nD as a mninum val.u The Tab shows conparison
Dot wee P HIE o (PG Lok U S G598 Qlhe EHRREON QARG D iy of

pi er ci mgn andiapeessiamgl. p:m:ceabean@ftméilﬁw&ﬁﬁk@&fméré@r@ﬁé@% ngf

resi st e conyention onn n t ho erein types o

el ect rggl% #o%lggg%ér glﬁggdmf’gﬁkoﬁ § {: @oﬂg d]d?P rﬁ?ﬁﬁ%l PiGeSe| ect r ode
foi | ofothitgrmingai &ttached elebtngdel fioibame o Medsmieédnnyad age 8 V, an
el ectr I ng,alu O.I’ITB.tIOI’l vol t age
50 V a%g aﬁqjélceg%?g%gbl?@%éifgﬁéﬁ‘ggn%eggn“f |ncgpfao%f1%?€ﬁ?ﬁa é\ m of

f or mat t6® 1eart agkaeled. taupieal .| Bheméaswraotdnyl resistadcd dnm= 20 (Unit
mJ) Forgreds oin valdagfe 4Ry mai o9 yol bagg E%hgl%”%%bl%% %&dt %9 g68Y

| nven. nven. | nven. Conven. Thven. Conven 2 19 1.16
1.99 ®ith S o7 mimdgupm zplnegsn 1,09 1.51 x 1.12 1.95 1.31 1.95 1.13 1.69 R
0.18 0.47 0.17. 0.57 0.07 0.48 The table 2 shows theresults obtained with
maasurEmal%leof4 t he connecting resistance of the products of the-invention

The Table 1 shows a comparison between the connecting
resistance in the connecting method by way of piercing and
pressing processes of the invention and the connecting
resistance in the conventional connecting method, wherein 3
types of electrode foils were used for one-point connection,
namely, anelectrode foil of highmagnification etching aluminum
offormationvoltageB\L.anelectrodefoilofhighﬁmgnification
etching aluminum of formation voltage 50 V and an electrode
foil of high magnification etching aluminum of formation
voltage 68 V.

Table 1
Initial connecting resistance n = 20 . {Unit mQ)
Formation tfolta'ge 8v | Formation voltage 50V F.'o;:mation voltage 68V
Inven.| Conven. Inven. | Conven. Inven. Conven.
Max 1.25 2.19 1.40 2.19 1.16 1.99
Min 1.07 1.72 1.23- 1.62 1.09. 1.51
X 1.12 1.95 1.35. 1.95 1.13 1.69
R 0.18 0.47 - 0.17 0.57 . : 0.07 G.48

. The table 2 shows_the résults obtained with measurement

- of the connecting resistance of the products of the invention -
' - 18 ' ' :




18 1 Septenber 2006 and of those of the conventional nethod, the

measur enent having been nade after the el apse of 48 hours after t he

- products of the invention and of the conventional met h§8pt€i@]3@3%ﬁersed in
the bath of 60 "Cliquid of 10 % of adipic acid amoni um and were applied
wi th vol tages equivalent to the formation voltages. The difference is
remar kabl e -as shown. Table 2 Connecting resistance after Test n = 20 (Unit
n) Formation voltage 8V Formation voltage 50V Formation voltage 68V

I nven. Conven. Inven. Conven. Inven. Conven. Max 2.125 10.95 2.38 11.17

1. 97 9.8l ofl thds8 Y 8heéCEh N t8. G 11m85hdds5tha mea804ehens tﬁaxﬂiﬁuﬁ. 95 1.92

8. 45 %@%\ﬂ%e%%t%ﬁ%r% Hastiot 48 PE%&?EPB? rTPﬁefﬁ?lgé et %{P 4 show

the res rein the electrode magni et'chi ng

al um nLﬁfﬁ%flan@tnﬁé}tquﬁn@’oPﬁa@ée @Waﬁu@earwak mﬁ:é@q u*gtcel 1wee m@Gpite 1 to
produce i Qﬁtrtpldfﬁt ign Conslqnserse Oio 6 %@@ai&& S R AQAL ISR S were

cont i nuousl lied with the rated voltage V tor 1000 hours in the

t enper &t Bl ].‘L gwéthm%l'ﬁ?‘b%ﬁ@HElBPl?Hé q%'&%ﬁtfp&ﬁ‘a\ﬁépé voitad9s-zed in
proper ttheafdiffddeend ans erdifatidite I8 di@epr oducts of the conventi onal
met hod were unstable, open and remarkably deteriorated in property 19 1

. Septenber 2006 Table 3 Invention Before Test After Test No. Cap[u F] Tans
- LC [A Alakd&p[2 FJ TanS [u A] 1 10.80 0.103 0.32 10.33 0.100 0.17 2 11.02
0.102 0.40 10.41 0.100 0.22 3 11.09 0.105 0:31 10.51 0.101 0.21 4 10.78

0.101 0.28 10.15 0.100 0.19

Connecting resistance after Test n = 20 . (Unit mQd)
Formdtion voltage 8V | Formation voltage S0V Formation voltage éSV
Inven. Conven. | Inven. Conven .. Inven. Conven.
Max 2.125 10.95 2.38 11.27 1.97 9.95
" Min 1.819 8.60 2.09 8.26 1.85 7.55
X 1.904 5.75 27.27 9.95 1.92 8.45‘
R 0.306 2.35 0.29 2.91 _ 0.12 2.46
Example 5

The Tables 3 and 4 show the results, wherein the electrode

- foilofhighmagnificationetching aluminumof formation voltage

8 V like was used just like Example 1 to produce electrolytic

condensers of 6 Vand 10 u F and the condensers were continuously

- applied with the rated voltage 6 V for 1000 hours in the

temperature of 105 C. The products of the invention were

stabilized in propeértyafter the elapse of time, but the products

of the conventional method were unstabie, open and remarkably
deteriorated in property D

19




5 11.15 0.104 0.34 10.53 0.102 0.20 6 11.06 0.103 0.28 10.39 0.100 0.19 7
10.82 0.103 0.31 10.32 0.099 0.18 8 11.10 0.103 0.28 10.41 0.101 0.18 9
11.09 0.103 0.44 10.32 0.104 0.22 10 11.07 0.104 0. 371 Beptember AW 0. 24 AV
10.998 0.1031 0.333 10.336 0.1011 0.200 - Table 4 Conventional Before Test -
After Test No. Cap[ it F] TanS L(p AJ Cap [.u F] Tans LC 11 A] 1 10.37
0.103 0:46 10.01 0.106 0.16 2 10.41 0.127 0.48 Unstable 3 11.42 0.138
0.32 Open - - 4 10.57 0.103 0.43 9.96 0.102 0.13 5 10.47 0.103 0.38
Unstable - - 6 10.51 0.125 0.41 Open - - 7 10.44 0.103 0.41 9.99 0.12 0.19
8 10. 4Ta®1¥03 0.36 Unstable - - 9 10.30 0.103 0.34 9.97 0.113 0.12 10
10.43 0.130 0.40 Open - - AV 10.433 0.114 0.399 - - As shown in Tables

| and 2,ttenttat—commeectrg—+est+stanrces—eoef—the—econventigqnal products
are approxig%telv tw ce as hi glwen2@onl Sept enber 2006 as thgse of the
productis of dhe iQ%gg%iﬂgt As to_EPe produgts .of ‘the rnveniion, the

est
R

aHhgrtest—+nia formation

Aot oy

var i at ifomrofvarves—aftter—a—forctbiy—deterigratihg
| i qui d]i%-st dbi [SPeEtFlas Tagd 4Boiuall. 7 debivesi drrdndssdherieas fas to the |
conventli anal |prodycdes,| §hgaVarigatop 1s;abhout . tifres, As 4o the life test
in a hi - ' He—3—tthe—proefducts—ofdt he i nvention
show algdod {esul'®-SRi tho¥%2 $hoi-f#Y fal nost-4hd chadfge i A-28roperty. \Wereas
t he cofventi énal 11preod cﬁ§p§momma1{enarkﬁ@gy | ng.esd Pr pesul{ in property
i ncl udi ng—open and_unistabtefcondtons: : -
_ _ 10.78 0.101 0.28 10.15 | 0.100 0.19

5 11.15 0.104 |- 0.34 10.53 }. 0.102 0.20

6 11.06 0.103 0.28 10.39 | o0.100 0.19

7 10.82 0.103 0.31 10.32 0.099 0.18

8 11.10 0.103 0.28 10.41 | o0.101 0.18

9 11.09 0.103 0.44 10.32 | 0.104 0.22

10 11.07 0.104 0.37 10.29 | 0.104 Q.24

av | 10.998 0.1031 0.333 10.336 | 0.1011] 0.200

‘Table 4
Conventional
Before Test After Test

No. CapfpF)] Tand | LC{uA) Cap{gF] Tand |LC(pA)

1 10.37 | 0.103 0.46 10.01 0.106 g.16
z 10.41 ¢.127 0.48 Unstable — -
3 11.42 0.138 ¢.32 Open - -
4 10.57 . 0.103 0.43 9.96 0.102 6.13
5 10.47 0.103 0.38 Unstable - -

6 10.51 0.125 0.41 Open - —
7 10.44 ¢.103 0.41 9.99 0.127 0.19
'8 10.41 | 0.103| o0.36 “Unstable]  — —
9 10.30 ¢.103 G.34 9.97 0.113 0.12
10 10.43 0.130 . 0.40 Open - -
AV 10.433 A 0.114 0.399 - - -

As shown inTables 1 and 2, the initial connecting resistances.

.~ of the conventional products are approximately twice as high




As is described above, according to the invention, the product may be
produced very efficiently and effectively with a practically very reliable
property. Actually as shown in the neasured results, { pepiemdex

conductive resistance is very low, that is, 1.5 mlerr) as a maxi num val ue
obtai-ned in one-point piercing process, the value proving that the
processing nethod of the invention is very effective conpared wth the

electric ti s) n er.r ) ght.ai neq by t convent.i onal
processi n%§%q%o%_db\fle:5§'ggh%?6%é§€? 3? J?ng‘{FEeo ]trﬁvee"%'l@cne‘é %Snéowgﬁ‘ﬁo%FO e
i nvent i ot tHee | baienk tarhethe evarhak imay dfe values talftdhe ef@otimde foil
of about deuap S al teat ihe.QU%mat?Bn ?hgﬁ?ﬁ' Espéf?gﬂwze%% A

el ectrolytic condenser, which Is smallest i e world, may be produced,
“the el ectHBIYft { ¢’ LABRESE EESBeiiPIRE amtia ghe cooveditigra Liprasiystta,e. The

I nvent i onttReivigritausdascratked 9 t-jwidd . be obvious that the same may be
varied in many ways. uctjr%/vari ations are not to be regarded as a departure
fromthe spi it EOFtRf 0% ERPEOH 2 BAghat emRREALWERIFS ShoWankn Fablient ended

to be ind,udée wirohiuetst bE $eependendiod @H&Waﬂggcfdcﬁiﬁ@sul%l whi ERRRitember
2006 Des riwotion ofséheO Rﬁference Nuner al s apld |%ns: 10 : Device for
r oduci ng "L TSI HEY S L1 CRBB9E) HL BroRe iyl 1 WhereasSpie conyentisnalp or ¢j ng
p - - . -
needl e pP¥oduEiteciirmde regialrkably. i B fpni er relsel t1d3bprEpeneydntiadihigns of
el ectr-ode fail .14 3 ;1 P termnal 14b: Tab 14c: Fins of tab 15 :
Ter m nal %gte at gdﬁgFgéF)r gdgg %ﬁ&gf?': Reel 18 : Die 18a: D e hole
As is described above, according to the invention, the
product may be produced very efficiently and effectively with
a practically very reliable property. Actually as shown in the
measured results, the electric conductive resistance is very
low, that is, 1.5 mQ as a maximum value obtained in one-point
piercing process, the value proving that the processing method
- of the invention is very effective compared with the electric
conductive resistance 2.2 mf) obtained by the conventional
processing method. Further aCcording to the processing method
of the invention, the lead attached terminal may be fixed to
the electrode foil of about 1 mm width without reduction of
electric property. Thus an electrolytic condenser, which is

smallest in the world, may be producéd, the electrolytic

- condenser being 3.5 mm high including a base plate.
The invention 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 of the invention,
and all such modifications are intended to be included within

the scope of the following claims.
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19 : Punch 22 1 Septenber 2006 CLAIMS 1. A nethod for producing a term nal
attached electrode foil conprising the steps of: formng a hole at an

el ectrode foil which has a formation filmtreated at fEPEEOFEEQ0 her eof ;
superposing a tab of a |lead attached termnal on said hole of the

el ectrode foil; operating a piercing needle to pierce through said tab and
said hole froma vertically upper side of said tab, thereby to formfins
of said tab at a lower side of said electrode foil to fixedly connect said
el ectrode foil and said tab of the |ead attached term nal to each other,
wherein said hole forned at said electrode foil prevents fins of said

el ectrode foil frombeing forned at the tine .of said piercing step. .2. A

met hod for praqduci ng termn attached el ectrode foil conprising the

st eps ofpeﬁﬁFﬂpﬁdC@Uthﬁ' & &@CPbNu“%§§i§ &“%eéﬂgﬁﬁving sai d el ectrode
foil wound thpeeaceundr sabducbhgcd riadenifroil dtahdargdaefiecrrbdentdilm
treated EE th surfaCﬁ_ thereof; forming a square hole at said el ectrode
foil, sai ‘s%&?ﬁ? H51g'having four corners oriented in the |ongitudinal

and | atefal :dPieaidiios neledda d €l ectrode foil respectively; superposing a
tab of aibeadzigki%%%% &qinal on said square hole of the electrode foil
operating a piéercing needle to pierce through said tab and said hole from
a vertichBhy Ggpereshgdeof said tab, thereby to formfins of said tab at a
| ower siggbngO§ﬁgqselectrode foil to fixedly connect said electrode foi

and said tab of the |lead attached term nal to edch other, wherein said

pi er ci ngl3eedFénssofqgdestrpdrofPidnt al section having four corners which
~are put ipto agheeRRRhcepethrbRaifhigur corners of said square hole of said
electrode foil at the tinme of said piercing step and wherein said

el ectrodk4B8hdT28ai d tab of the |ead attached terninal are fixed to each

ot her byiacpresasrerappbi ed to said superposed tab and electrode foil from

the_vertigaLl¥egggggitgtggéﬁg&|8Egctrode foil

17 : Reel
18 : Die
18a: Die hole

.19 : Punch
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thereof. 23 1 Septenber 2006 3. A termnal attached electrode f ol
~conprising an electrode foil which has a fornmation f|| tre 9‘@# t he
surface thereof and has a hole fornmed thereat; a | ead! %% ni nal
having a tab superposed on said hole of the el ectrode f0|I.and fixedly
connected to the electrode foil; wherein said electrode foil and said |ead
.attached termnal are fixedly connected by neans of a piercing needle
operateqﬂggﬂglerce through said tab and said hole froma vertically upper
si de of tab, thereby to formfins of said tab at a | ower side of said
el ectrode foil to fixedly connect said electrode foil and said tab of the
ead - attaghad 48MBRl ptoagatll of NalnithA o QP@éﬂr%f&et Goi52l d
super posed tab and electro on1t e vertica 05|te irections
thereofCQ&PrAﬁﬁégnihﬁlS%ﬁﬁ%uﬁﬁxiﬁﬂr@épgoéehpéﬁla%oﬁ@r@%ﬁ¢RfQﬁ¢ dlodét r ode

foi | whiyeh chahar fOrfBunan oh it ealtd Rl dtharmurdae deharelorand is
wound around a reel to_be uIIed out téhrefronl said electraode foil havi ng

a squar5u98F8°?%HQWﬂi§§ﬂaP af, 16afd2EEaAhe HRIMEPALVPREH UM LEr fér s

or i ent edhenetdwsrodagidiidi npdaraﬁdgl at ptadcindi neetliecons pfersai dhehegt r ode foi l
r espect |.ead a n er n said
squgre %%ﬁhytﬁgtﬁgé g%%%tﬁggg F£&ﬁn5 ggfpg&%pgfqg%)ecte tggfh%'glectrode
foil; abrelthesehy @ derrodéns opf 2aid! said dtead lavenchiedk tafr maddl  are

fixedl queeﬂﬁ&ci@df@i/l rr%ansflnged@yplcearﬁier& neett echavi A rSavaLggShape of
four corners in horizontal section, said piercing needle being operated to

pi erce tRt8ughtRaidf t BBeantPachi atsachare HRIRINHonFa VRAHN c AP upper si de
of sai dwthébeti_ﬂ ‘Bh@dcmﬂﬂétfd}:lﬁledt@@tsatlheeiéltﬂrod@rﬂﬁflspﬁéve%ﬁbdfm@rdﬂ ng needl e

are put |n th t four orne ect ode . f.oi

respect i°Ve é% Péynggﬁphlﬁ3%ﬁ g%f%ﬁ% Bgat 5 % i 3816t said
eIectro@eetgnhgtatépxedly connect said electrode foil and sald tab of the
| ead attached termnal to each other by a pressure applied to said

superposed tab and electrode foil fromthe vertlcallf opposite directions
t her eof 2- A method for producing a terminal attached electrode foil

comprising the steps of: pulling out an electrode fcil from
a reel having said electrode foil wound therearound, said

electrode foll having a formation film treated at the surface

thereof; forming a square hole at said electrode foil, said
square hole having four corners oriented in the longitudinal
and lateral directions of said electrode foil respectively;

superpoesing a tab of a lead attached terminal on said sguare

hole of the electrode foil; operating a piercing needle to pierce
through said tab and said hole from a wvertically upper side of
said tab, thereby to form fins of said tab at a lower side of
said electrode foil to fixedly connect said electrode foil and
"said tab of the lead attached terminal to each other, wherein
said piercing needle is square in horizontal section having
four corners which are put into agreement with the four
corners of said sgquare hole of said electrode foil at the
time of said piercing step -and wherein said electrode and
said tab of the lead attached terminal are fixed to each
other by a pressure applied to sald superposed tab and
electrode foil from the vertically opposite _ditectiéns

thereof.
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24 1 Septenber 2006- 5. An electrolytic condenser conprising an el ectrode
foil which has a formation filmtreated at the surfac? ther has a
hole formed thereat; a |lead attached term nal having a b% osed on
said hole of the electrode foil and fixedly connected to the el ectrode
foil; wherein said electrode foil and said |ead attached term nal are
fixedly connected by neans of a piercing needle operated to pierce through
said tab and said hole froma vertically upper side of said tab, thereby
to formfins of said tab at a |lower side of said electrode foil to

fixedly canneactesainhlel:ectrnde ébédtmng Fail tahpwofsinke sheadecatdsameched

ermnal 1Q1eaRlcRNSr b Aot easuEpuantlLedd! o Sald oaunepased.dab and

el ectrode Foi I fromthe ve osite directi ons ther o ereby to
forma te¥d Map aaialechedued éTdEIQﬁ-”@é’ér fmuheaﬂhﬁbtm@dt tepringedaping e

positive t@ﬂ%x%@gﬁéééﬁ? & des Ofhaketr @hyt b%@@f&%nwﬂr %%ae@&kel@iy 6. A
rsing a press

device for producing a termnal attached el ectrode foil
means iruﬁ?ﬂ% Fyed Bgetﬁﬁv?ﬂ% % Hotld reredn Fﬁéﬁeﬁ%e% qﬁbé&P@d on one
si de of aﬁndﬂsaudrédedfanﬂaGthchethnakidh@rﬁﬁke@hyfwdnndcteatbg @a¢artshe

S aoe 1P ARl PAMOUNG oAU A Flerk® RE-BULS °Cs QLA ELE] T Om Bnd

a punch | ocat he op 03| electr o 1.V sal punch
" being noied PRES §%ﬁ%iﬁhW§rﬁéFél%ﬁ aHied dilget of forid £akel Sharelzyited

el ect L Ogafdr(ﬂi !flhlﬁl @p%@a?taﬁnaw & 1 saird sgalj@, ofd iﬁ@néléﬁﬂro‘éiépﬁbﬂ ng a Ibea]gi
attached t.ernjnal onto sai Cc oi] in the  condition that tab o
sai d | ead Attt athed"Férnitha e.l:ect (g? p% oo Y s ot @éei rc}[ae'ea]dzlct rode
foil in ajrteciedt tetrhenehi tHy, aa@hepchag tyans prekadiag agppiiedcitng needl e
oper at ed gaad%eqlp%egangakhrawheﬁéé o0 A4 Saidh 2@} 9f e Said £l ectrode

foil, said pitercing need bei ng noved froma verti upper side of
said tab‘ﬁﬁmﬁéFﬁ1@??ﬁ?qﬂon§aFHe¥%%fon t he opposite side of sai d el ectrode
foil so as to fixedly connect said electrode foil and said | ead attached
.ternina|4.tgxq%§9u%g tté%%ed electrode foil comprising an electrede
foil which has a formation film treated at the surface thereof
and is wound around a reel to be pulled out therefrom, said
- electrode foil having a sgquare hole formed thereat, said square
hole having four corners oriented in the longitudinal and lateral
directions of said electrode foil respectively; a lead attached
terminal having a tab superposed on said square hole of the
electrode foil and fixedly connected to the electrode foil;
wherein said electrode foil and said lead attached terminal
- are fixedly connected by means of a piercing needle having a
square shape of four corners in horizontal section, said piercing
needle being operated to pierce through sSaid tab and said square
~hole from a vertically upper side of said tab in the condition
that the four corners of said piercing needle are put into
agreement with the  four corners of said electrode foil
respectively, thereby to form fins of said tab at a lower
side of said electrode foil to fixedly connect said electrode
feil and said tab of the lead attached terminal to each other
by a pressure applied to said superposed tab and electrode

- foil from the vertically opposite directions thereof.
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1 Septenber 2006 Term nal Attached El ectrode Foil and Device and Mt hod
for Producing the Termnal Attached El ectrode Foil Abstract A term nal
attached el ectrode foil of electrically excellent conde¢PiciehtPerty may
be produced by way of one point piercing process, wherein an el ectrode
metal foil is fixedly connected to a tab of a lead attached term nal in
.contact with each other wth an effect for reducing the electric
conductive resistance in the electrode foil of about 1 nn1mﬁdth Mor e

precisely of the |ead attached termn 14 is osed on a
ol 6 19 For B I LY B b CPaaES Foi TP 815 Hifh L nBHEAT s CohG MHEDAl o 19 <
noved domha$r@nf@imﬁuﬂmmeﬁﬁdmdérehteheatabhé4butfacqnEhanedﬂnam@ghashe tab

and the nolgopl i ackiade, ol ol@lat LihAUEROR, O %ﬂﬂ % A f1ns 13¢

of the tab 14b at the un ['ectro ins 13c of
the tab 1%BPRERPEEY QubsedtehPly eﬁo%@s@aef:érﬁéedipéét PRdi ﬁl@@ﬁtlact Wi th
t he | owercoshateeof tichehel egkrodedd ofdil FivghertiBbsaid electrode foil

and said lead attached terminal are fixedly connected by means
of a pilercing needle operated to pierce through said tab and
said hole from a vertically upper side of said tab, thereby to
form fins of said tab at a lower side of said electrode foil to
fixedly connect said electrode foil and said tab of the lead
attached terminal to each other by a pressure applied to said
superposed tab and electrode foil from the wvertically
opposite directions thereof, thereby to form a terminal
attached electrode foil which is to be used on the positive

and negative sides of electrolytic condenser respectively.

6. A device for producing a terminal attached electrode foil
comprising a press means including a die having a die hole formed
thereat and located on one side of an electrode foil which has
a formation film treated at the surface thereof and is wound
‘around a reel to be pulled out therefrom and a punch located
on the opposite side of said electrode foil, said punch being
moved into said die hole of said die to form a hole at said
electrode foil in cooperation with said die; a means for supplying
a- lead attached terminal onto said electrode foil in the
condition that a tab of said lead attached terminal 1is
superposed on said hole of said electrode foil in agreement
therewith; a piercing means including a piercing needle
operated to move piercing through said tab and said hole of
said electrode foil, said piercing needle being moved from a
vertically upper side of said tab to form fins of said tab on
the oppesite side of said electrode foil so as to fixedly
‘connect said electrode foil and said lead attached terminal

to each other.
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