1 Septenber_2006 SPECI FI CATI ON Terminal Attached El ectrode Foil and Device
and Method for = Producing the Term nal Attached El ectropde Foi
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 el'ectrode foil by a netho@g@@&gf@ﬂfﬁb own a piercing needle fromthe
upper side of the tab to pierce throug ﬁﬂe 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 € the tab 2a into a 1 mmi ng
pertphe??éﬁ re @ aW%%dPﬂtﬁeéﬁdﬂﬁ@BhaﬁﬁﬂﬁﬂﬂpduﬁkﬁqEnﬁkenminékptenber

2006 ahteateddt eEdtatodd lﬁoil Xﬁﬁh)(:hco&'itﬁ[tgfﬁge:§0 t*l%a%! um aumiQyl 1 by
way of g Bnerc ng process C|se é he tab 2b of
: ermind ing a tab an an eléctrode metal f01l 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




| ead -attached termnal 2 is superposed on the alumnumfoil 1 placed on a
work table as shown in Fig. 25(a) and is fixedly. heId y Fnl;{g) 4 as -
shown in Fig. 25 (b) and a piercing needle 5 of a p0| ichis
square in horizontal section is noved down to pierce through the tab 2b
and the alumnumfoil - 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
| oner shtieaghedet @bmPodt l?ﬁh‘!s%‘fﬂ@él?' ék&hﬂé&té@'ﬂo t%eaﬁlﬁﬁl?nﬁﬁxeﬁéﬁﬂ in the
directi q? as |nd cated by arrows and as .shown in g 22 and 23. In
Fi gs. P P&@E&ﬁ&?@fﬁ)&% @5ﬁférﬁql(¥nalthﬁef:ﬁ8d bopLpi® ci ng
proc]?ssleadieattaehéd mmmnl%m?m@@rboée@ndn the iltﬁlﬁlﬁ@mﬁfoihﬁ -t?b 2b
are for r..t m f ql lin tructure_t the fins
6 of thE RS ot AceSe DB G8, Rhoim, Spaeter A5t PRE' KR BHEHY ar urd num
foil 1.hekddy aibohdsxy dbespshowmd rofiiat.has (bhearad mrrpmem‘cﬁnglné.e@m tab 2b
AC o) St Sk OBl DoRRalAD) Gl |l Aed CRANEERPLY N gBE RIET L Wit

the electrical conductrve resis ance erng remar uce and with the
‘vari at |%‘ée%fd%ﬁh(#@cpmécﬁetéﬁm@‘aﬁheﬂb%lt'n?g:) Z’Ceaudedheoahmmlmnnf@\m ch are

| por t anta £l a1BwH S et lzys{cl;nfsbusg%agfb?{a oHa! Fids ofa lAify BESL Ol YL L C
condens especial |y f an extrenel ectrol yti c condenser of
ext r endt e‘§F dpa faid éuﬁiﬂ@nf-hel Rabr der respeciively mt dite tyndekonduct i ve

T esi st aniake Qif ﬁHhE Alddimumdagil 11 B didh 2he itids$ 1LUH] e that the
2b_are i.n direct cont act with each other.

Fowevert B o Han QR ftn et PRITEAOPNGE B R RLURHMM 53l | 3 of
al umi ndmafsouairel [:afe%s‘e(d ﬁmd thlal lod e i ace i0fdidaamibyordidWs menai ns as
the al dhEmDICSY Eidis 2% MG 5. The tab 26 is. therefore, in -
contact wi tIn Fips. ei'lamhlrmmqﬁ ail, eﬂcmmdﬁmqleofmemabhmentibnal ediiyoehi ng
bet ween, ¢ e fah LR ke cAlUE; AUMLOI e Ly o AS 18 S Yolin Uhe R ectric 2

the fins 2c¢ of the tab 2b are formed under the aluminum foil

1l in a double structure that the fins 2c¢ of the té_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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1 Septenber 2006 conductive resistance will be 1.9 m(err) to 2.2 m(err),
the values being not sufficient for reduction of the electri ductive
resi stance. On the other hand, the formation .film of ?ﬁfpﬁ foil 1
may be partly broken by formation of the fins 2c of tab 2b |n the piercing-
process, and the film broken part or parts may cone in direct contact with
the nmetal portion of the alumnum foil 1 for better inclination of

resi stance reduction. However, according to the conventional piercing

et od, okt AHDALe 1 dIRRSS PR U %P i 18 obbaly 2 dRsiARlg, contact

area between . fins and the netal |on 0 he al umn SI 1. As
the rdging qortesvéﬁtgﬁﬁaﬁsfwmemtw &foﬁh@dellﬁc‘ére@tcrqrcdmt i ve

resi st @f@@lsﬁt{&@er t he demand of an extrenely small electrolytic

condenser nﬁﬁ? en ncreased in the recent years, wherein an el ectrode
foil of 1 i Gy dlpe ﬁﬂr{ﬂﬁF%OEaéblmtcréth@ aberbyen el pay be

easily ]bmtal@erMe lp:latrts.(y m@htehedycfbﬁmaﬁfionebﬁcthéCfE@é\de@tdf/Q;d}ﬁ%bSt ance and
requi r ed, EF bf‘B according to the conventi onal

of variati r [
pierci ngl ?}gt qt%g)% 85“?%%%‘? gtk REken PALEUPF RPES 8ai n
nechaniaae sordngeat ¢¢nta¢thnmﬂv¢mg m@p@&spbtelbﬁ @ﬂhﬁmﬁaﬂﬂMlmWMrn
~ pierci r I ,electrqQ

t her ef O'}?)elﬁl g(r]lfg:)\s'/tf)? a %gqtno%q?g tﬁg%o%é % %anp eeF%flﬂcgpb?%t%@getvg “sbtain a
suf fi cidsioredmauEo \t@eaIC@alvestnc’@alapsMDmgemet(tmdduattl ie adeastan not be

obt ai ngghvs iM% Qb cbﬁ%roi%@ﬂﬁé?ﬂadl %?Q,e_rQBithoQ;rt%r %hggeﬁ gge?[s

mentioned above, it been | npossible 16 sat
ext r emdiip §ﬁﬁ§|a“‘él'§& r*"‘!ﬂtﬁh OoEtigEn 9 the éi(tlliﬂemmyfmul \klsdtheand of 4

M heirgRul1®!, diRSPar FHE 1 58S wilsh R 5@3@&%&%@&&& bgnh%e%gley br oken

at the ti, nEéOf pi ercing process, a crack be produced at t al um num
foil. 1T884SH8Cause the aluminumfoil 1 to be torn off. Objects of the

| nvention: Further, 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 1nvent10n has been provided to eliminate the defects
3




The invention has been provided to elimnate the defects 3 1 Septenber
2006 and di sadvantages of the prior art. It is, therefqgre primary
object of the. invention to produce an extrenely small I%P@E&’Pb?%l c
condenser, wherein a tab of a |lead attached terminal is superposed on a
hol'e fornmed 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 o under si.de of, the electrode foil_w thout formation of
Lhe t 1 nend R Blavl ISR ot o2 o' e T 86 e St & RBHIL. t h

met al pobiéon cﬁf eltdet.r ddeehbibnantot herddask atanachedremet i nethalin di rect
cont act | s ranat i nvention. to reduce

t he el e%%{\%lé%r P%Qﬁ%%?ﬁégnrg %5 f ?thanc ﬂl EJ ?e‘% %gf“%‘og%af%‘% %%ﬂmtx}?gl tab and

si nul t ah®oiReraaahst ©nt Rehodei foined Edi atrhelek:ea:prirecfomﬂlduhiclwdxasr esi stance

- With a Sufdingienin %ﬂﬂ#ﬁkb&%e@r% epéeql% g@ags%lgzcgeg exanp p' er cing

process, at an .el ectrode foil extre of 1

mm 1t 1S TYSchePwabf Een lare M’é’eilh@éﬁlﬁl@ &lva p&ra@dﬁ@epaesﬂeltrremugh

el ect r otiyé Itﬁ-‘atﬁ@‘tﬁﬁﬂ:&ﬁi 1d cmfnthfé Hile & rdfS SfoPr %‘d S B Cﬂ‘he %1%% mm hei ght
in the world I s anot her -

with a b a I ncl uded, ch is_snall est

obj ect. O LEREY FOBHTQRE S305 OHIDE Shoekrsdaciofl ChERpUE SRsmasiipns
condensef thﬂné:‘rlalsno& thb eleat}:edd ﬂ?iﬁfﬁ@ﬁ th&rpifdsé Soﬁlm&rel@l;l?ed on a g
squar e lectr 0i c s .a tion filmtreate
q the (té}%!’ ke }tq%g'reggfl e %88&“(?'99 OE%%%“%&RGE &tEaghednied in
the | orfginmidiadalin ahid-dcdt eraltaditr eetiithneach bhheel ect rode foil respectively
and. a pier I [ re | hor zont S ct| nmoved down
from the et Dot $01E0e 0% AU A R0 L8 R BEe IR eEAE s quar o
hol e ofc& Céllé’@t ﬁ@@ésfc@rmce\mqfhtﬂllﬁ!eed@rqtenosieoffoulhenm ¢&hei tgbneedl e bei ng
N a9 RRIi el sl er SR AL EReYa 1t 1 HHWBE S HIOL Pk EFPE otk vbner eby To

formthe fins of tab
resistance with a sufficient conductive area obtained by means

of one—p01nt pler01ng process at an electrode foil of extremely
small width, for 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 enother 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 the
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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t he under side of -the electrode foil wi thout formation of the fins of the
el ectrode foil for the purpose of fixedly connect the al portion of
IS edisths

el ectrode foil and the lead attached termnal in direct Ef0% th each
ot her by way of a pressing process 4 1 Septenber 2006 w thout generation
of damage at the electrode foil. It is another object of the invention to

produce xtrenel smal | el gctrol yt cor(%enser xtremely weak
el ectri. E:q‘al cu}lﬁ:eﬁFHSya&é‘gﬁ's 05? é‘tp%l eé?fﬁ%ge pf‘?)‘t:]e‘ss as nentioned
above It i s I&niot heotbb}:mbjeg:ft oﬁ&hmmmm ¢ oy pokvee antetimenadly at t ached

ol ectr odgaltd! o et tiner. eLagliohe ool St anse i ipe 8l 2 daulGse the

devi ce conprising a press ol g ade e “and
ar r angegusnephdyingansfof fdreepnetpoilat gmﬁcmm parqe@schasmeatgededn t he . |
opposi t gpgi,de of the electrode foil and novable into and out of the die :
hole to forma hole at the electrode foil, a nechanismfor supplying a
| ead attaché§ 13 enether pbiert of dber baeenblon it ProRscesa tasmdnathe | ead

attacheatta@naamﬂeé&wb@@;ﬁyppQﬁp%@aueaatgfeéekﬁcoiegbgtﬁﬂé@tqu%efOI' and
a piercing need|le for gl erci n% t hrough_the tab and om t he upper
e

si de .of °thd $ehlCSunkrydsyi CPRPERBIBA: AnREEES M9 1ldo 1acAdndadpect of
the. pr edEéthamﬁﬁbl @be hdheladd arpafybdeash @d@tslia@ berery edeetprega terninal

attache rode foil sing the steps rm hol e at an
el ectr og% f ' R rhé’srré'"fr‘%'cirﬁ © FAPRR R@a?é&l ?fttrmegeiﬁf:f:ﬁeget her eof :
~ super pooid aldl alovedb Be | Faido adddahed dﬂertmen@he divlsaitd Folren af hbohe
el ectro [ a pier edle t jerc ai,d tab and
Shrd hort v e bEit s R Rl ol E8E Sit) L SORAL Bl e ReRB 1 T e
of saitermbnat te tllrmm]cestriedeffoaal shad ekhat adeald ofltﬁeoléackadtachednnect
sai d el f e r.ni na each
ot her, %%rﬁ%?zﬁ sngéhL tﬂét;l é'&fé[&)ésgeb%tonsa % Lg)?%cﬁft ggl%f gll g%ﬂg@gnkgiﬁi ns of
sai d el ¥vd popfee¥oing needlsefay piercing through the tab and the hole

from 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

5




fornmed at the tine of said piercing step. According to a second aspect of
the present invention, there is provided a nethod for odu ing OaG‘tern‘i nal
attached electrode foil conprising the steps of: pul | i§PEICLA0%| ect r ode
-foil froma reel having said electrode foil wound therearound, said

el ectrode foil having a formation film treated at the surface thereof;
formng a square hole at said 5 1 Septenber 2006 electrode foil, said
square hol e having four _corners orienfe in the | ongitudinal .and | ateral
directi (ﬁa(nisecécfoggi goé?éctg%aesq?%ﬁ li’%}sepg%?‘fjvféq O engTactabdof a

| ead attiachdd: lergitnalined saidd lsquand hilrecafichbe o€l eatidoda ekairbde

oper at i 1a pj i dl et thrqugh said_t and id.hgle from
a verti g%lllly gﬁggg&g?vdée]ﬁgf %‘élﬁ)grﬁgggﬁ‘?hear egtyaq} oo%or?n ?llbehasCP S‘fst%ggpagt ab at a
| over sit¢gmenasapd ekrédt sauers ohdle oof i Kedl glecomuctfadizd opleeetiode f oi |
and sai & t@feofi ddiend &afk atfagiefoe ! ehibigh L318AGLOUIR  S2hET Bl Sl d
piercing needle is square In horizontal Section having Todr corners which
are put §fRffod IGréeenvhty winneR ddeoaf seifderabof thetabys dwafermolfénsf said

el ectrode fsaiikh abot Be ti MBwet s8hd HEergiddeBiap-RRd AIGT €N £15akEy

el ectrode and _said tab of the |ead attached termnal are fixed to each

ot her by°RGFEsSare ShpFHEee of ¥l PrslpErisbde® afabbendcarfeéttagiefioi | from
the ver ttecalihyloppositie shiHeact wbBgeihhereafl pideenidin@die ast Byndraspect of
the pr e§%nthoirriven§i on, %her ehi s.ﬁr%i ded a term nal attached el ectrode

foil cofpri’SitAg &R ePEEET B FBIPIWAPLh RRERETY oF it ofF§ i PHF tPESt ed at
the sur kgceembrt esfithndhkas carhacenkasmed tdweidasquare |1este abf ashed

t erm nal i a p o] on.said hol.e of the electrode foil and-
fixed| ye%(%%#égggdf%g?t s g{‘gct%?rg‘ﬁe"ff e FHEFEERISAT O eFBYt FBAESHDI | and
sai d | egdidt edehbdode eamd nsdichrimlf iodedihe cormbcttadchpdmeanainélaapeer ci ng
needl e ropegatgd pi rau 1,d .t nd said_hole

vertical l ¥> up%gr etgsage Ooglggagog ?a%f}et%%llelggb%%lpglfggr %of isr%gdoﬁhﬁg%gsed

- tab 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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said tab at a | ower side of said electrode foil to fixedly connect said

el ectrode foil and said tab of the |ead attached tern}j al %tng eﬁ,@% ot her by
a pressure applied to said superposed tab and el ectrod@pigmpe t he
vertically opposite directions thereof. According to a fourth aspect of
the present invention, there is provided a term nal attached el ectrode
foil conprising an electrode foil which has a formation film treated at

t he surf t IS, WO around a reel tao_.be pulled out therefrom
atd o R (BSLER] RGeS Mo R SHIEE BEFL B dGoRrNel s 2P hrhag

t her eat ors&ndedquar ethvol kotmiiuthirfadurandr hetsralbrderneetidnes the kendi t udi nal

and | at enal-tdbheCeb oNS Mp sl eqthadg LOLLcA&SReGHWahY 'ha%ihgafghe

11618/,
attached term nal having a .tlabe ?luper osed on said square hole o
el ect r od@bf giuPeaRaseti Redrpidosasaredhpdet RE shecrrederede| fohherriin said

- el ectrodaxkailly ardnsakdedeadoat tached kerrbaal ane1fi xedkyeigonggesed by
nmeans of _a EI er.ci ng .needl e havyi ng a square shape of four corners_in

*hor i zont3EEEEPForE daidPDi 8rtfng e dtidadsichg- Semstled®¥® piE8RFE&YL hr ough

- sai d takocandcsaddbgqueses hof ea piom inyaiddfal lhavwippet skdaref seapd tab in

the condition that the .foulh%cor ners. of sajd piercing.needle aregggt into
y :

agr eemett WitH tFEIGT Tor RRF5*9Ft8hi oot r of2l? oP LT T ERPebEr
t her ebybednboppeféansd dfo gdietdealthabughl oukd silleandfsatal dgebeet hotle foil to

fixedly,capngc ' | rode f.oil .and.said tab of the J.ead attached
termnal to gagﬁgjf%aejﬁlﬁ&%f%%prségseufbg 3%%) i{eaL te stglled cs?&&é%ﬁgsleég?gb and
el ect r otdef oifpurf rommers vertt | csalbdy ppposite digsstid omget heneof in®ecor di ng

(to a Tithhegranet ofcd har esell T RURALLON o Lhal | iRRYLdRd 8851
el ectrolytic condenser conprising an electrode foll whic as a‘%or mat i on
filmtr&&ERECRLVEhS Suiereby tohépenf fand dhssaichdlad fér gedovheredde a | ead

att achedrt @pAunah e cPAYENOF S 1 8l SHPRIPRs et BR taisd 1R0ke pf rHhE ebect rode
foll ang o LXed ¥agonPeet e & & e e (a0 hah Lo ts Defdt G SOt rode
y a
pressure applied to said superposed tab and 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@gﬂglectrode

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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foil and said | ead attached termnal are fixedly connected by neans of a

- piercing needl e operated to pierce through said tab ang mg hgdog froma
vertically upper side of said tab, thereby to form fi hSeBEmogs ab at a

| ower side of said electrode foil to fixedly connect said el ectrode foil

~and said tab of the lead attached termnal to each other by a pressure

.applied to said superposed tab and eI ectrode foil fromthe vertically

opposite lretlonsther o] there to. forma termnal attac delectrode

foil whi Chgl g '?1818e usé%?CF LPﬁlée% iV et At ggPl Ve S |aége I}e

el ectroleyltep(trodﬂde?wér wbsq:ﬂectha\sely acmertdiong fiolna $maheasm¢cttbé t he

- present u'}‘f‘ri%' % % fig %.spru%\ﬂn%edaraqul%V' L& dar &F Ogé‘chﬂﬂlédtgﬁg‘ nal
at t ached ect rod corrprl sing a means i ncl udi die having 7
--- -therefrom. and P Sepndnbépc20eb oa dnh@ Hmli@sfl@erreﬂciotehe@%aﬁaadad

| ocat ed c2B-engas! 81 0f 30:iqehBRLACHELAO!hohh Clnbas 2 4 0@l hOM T oM
treated at the surface thereof and is wound around a reel to be pulled out

t her ef r 6@i8nd18 HAnEATRoR ahede oftt feldppbatinedy deidf igajcoreratipde foil ,

sai d purghnbekng awgadalﬁégﬁaﬂdrds@p@p%ﬁgofa SR dir@chedf eefhandol e at
said electrode foil in c%opgr di e;. a means for schEI ying a
| ead at PRERed3i8r MRGFEOBNL ﬂneFE‘Et FBH‘élT"Jo‘?IF thet e EBRdPEi 5Atthat a

tab of daied a{teaad:haﬁt aiohwedl ri=dr ﬁiﬁla|51,ip&r§>UB€ﬂpQﬁxedsé)IH sabdehalfe eimsai d

el ectrodci fgll reenment therew% ﬁ pie 1%Ung Jreans I. ngl ud L rg
. pi er ci n§TREEEPE ope Ht ed ™ o AFTESFEr cFRGT T s&'§ E4H%nE*e%F d hol e
of sai dlebéutimngieafpldercsrag chgedidreci oy rateed|te ln@«vleg pievednfr ohraugkertical ly
upper sl g?LdO%a}?)aJ dat @Q;.&Oho§8r g‘.ff 'sg,]id‘)feli%lt@éoﬁébfgﬁet he.0R gi,t% f_ﬁgde of

said el eciro ol'l "so as y connect Sai [ectro nd said
| ead at ngeHéd bermd nevad feaoh aovheticFhly Suptemicie 2606aiBr i’-elb to

Descri ptehop @finkh8rDs@WhNg8h 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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“invention. Fig. 2 is an expl oded perspective view of t

Figs. 1 through 20 relate to the enbodi nents of the invention, wherein,
Fig. 1 is a perspective view of a termnal attached electrode foil of the
ﬁ cpEmhFE 2006 at t ached
el ectrode foil, wherein (a) is a perspective view of = a | ead attached
termnal and (b) is a perspective view of an electrode foil wound around a
reel. Fig. 3 is a front elevational view of a device for producing the
term nal attached el ectrode foil of the invention. Fig. 4 is a front
el evational view of the device for producing the term nal attached

el ectrode foil, shown in an initial condition of operation. Fig. 5is a
front elevational view of the device for producing the term nal attached
el ectrode foil, wherein a press nold is operated to forma square hol e at
the electrode foil. Fig. 6 is a front elevational view of the device for

producippg e ft b@sh%&ﬁt&é'n gt Qq{@q)pc{m(jé)de foil, wherein a die and a punch

are noved away fromthe eI ectrode foil™ after the square hole s forned at

the el ectr§d@Srdi Fhrengh 29 1alale Fetheamhegingmls of fhedmvand i®dvi ce for

pr oducmngretj_he term nal attached el ectrode foil, wherei n a foil holder is
moved down to fixe hol d the el.ectrqde foil ile t ad  attached
termnal i¢& guplp%?@éye’f:‘f’%ecglVﬁ view ghe tina ngﬂEFaQF Cttﬁé’dt?ew ce for

producifogl bliether immehtabhached el ectrode foil, wherein a plerC|ng needl e
is noved dgmn tg ¢

‘the processed f&r %I[%’&ﬁ#%gibﬁiﬁg 3%%33’%28 ggﬁf ilhte[%o gﬁe(r:telrgélg te

foil, whtaehad EF-]_,e}:tlgodle o enlvaregesif ri@)t isl &\mlrspml;wewuﬁhmﬂn partly
| ne" e bt P8 SRR Ao e SESRIA! ) DALLE R PR Bhoducl no
eIectr@b@ct§®de|§02hpw®ued avopaweerreele die and the punch

Fig. 3 is a front elevational view of a device for producing
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 termihal 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-piercing'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




Fig. 10 is an enlarged front elevational view, shown partly in vertitcal
section, of the essential parts of the device for producing, the term nal
attached el ectrode foil, wherein the die is noved domnltsf’hte’élpﬁfrﬁf)ophe

el ectrode foil in cooperation with a work table. Fig. 11 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 electrode foil,
wherein the punch is noved up into a die hole of the die to formthe

square hole at the electrode foil. Fig. 12 is an enlarged front

el evatyy %%lroﬁee‘ﬁ01§h9\§nsﬁﬁf)ﬁ_h¥d 8 Nerhdérl rivedileOBndothkhpuashent i al parts
of the device for producing the term nal attached el %I}HOde |I wher ei n
(a) shovEld hdOldie ananipsIBEnErP Mo Biey iR BReY hS WL PPEEEYf 0i | after

3! |he S;i‘lhafrélrEQl:QD §eéﬁ,@@p|@ﬁ tttl'féSe@fsé@l}tTiQQEpéﬁtb @fld:t(éa)dewme?fplran ;

el evati onal vi ew of e .el ectrode, fai sq or ne

t her thrOdﬁcdngl§hfas tgamdnpdr gE&2CPSR e&fa §Pl n%ﬁl\}l e\k/}vﬁeg g&nggért ly in
vertiedle seciboad . @éwhheoassamnaie pelrdcs: mfde feidedinceobperapiotuci ng t he
term nal attachig ctrode foil, wherein the |ead attached term nal

havi n§ TEb 80 WOE ks §BBPed to the electrode foil while the tab is pl aced in
agr eementEiag tllt;he asqeailargeﬁefrcmt: eleveltdongddei¢wi shawngpariilys an

enl ar %%Ie&%%a?'?&?t}]i& log/ it e%BQWE Bar%Mts'@f\t&{é ek ceeebion, of the

essen |aI UCI he term nal attached
el ect par@dummlg thﬁet@irmlﬂﬁé a&téch§dn§\lé§t§6‘@ﬁ &gailn vBeERARpthfie tab and

the eéﬁg&:?\‘)% nﬁc?s}éd u ”1ﬁ98p£rcﬁté AB1WI 6B tihe dwer kot e thel gquabei s an

enl ar ront el evational view, shown partly in vertical section, of the
essenbicde par tdeorlereradei €8ior producing the terninal attached

el ectroderfpi hp ﬂ‘é‘%&ﬁéﬂléb@edpffzﬁﬁﬁd ed eRaedbaailsvi®vedhdemnpaotpyer ce the
tab to formthe. fins of tab e | owe S|d§ﬁof the IecErog(? foil. Fig.
[

16 |s1§nvﬁﬁFéF@édS$?‘bH?neI%ﬁ/é‘?‘leoﬁﬁﬁeg RADWA Partis 24 CSer Pl cal
.SeCtl@&od@tlhbetﬁéSe@t:mahamaattaehetihe1detziroelef 6pil, 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 pérts 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




9 1 Septenber 2006 producing the termnal attached el ectrode foil, wherein
the piercing needle and the die are noved up after the piercin process.
Fig. 17 is an enlarged front el evational view, shown ih qﬁ@??@é§p6section
of the tab and the electrode foil, wherein the fins of tab are forned at
the I ower side of the electrode foil. Fig. 18 is an enlarged front

el evational view, shown in vertical section, of the tab and the el ectrode
foil, wherein the fins of tab are pressed against the |ower side of the

el ectrode foil and the tab is fixedly connected to the electrode foil.

Fig. 1§rb@u@ﬂn§ntﬂé9€é|rrﬂi@@l edevatheaaklubeyogé thel}ewnepain shéached
el ectrode pectlgg%gl m/of the.term nal

|
attach@ﬂeﬁFeegrﬂﬂﬁg}%l?ndFﬁzﬁ 5 arﬂ?oﬂ Ke§5uPe? Be BIFEF 1At wherein

Fig. ZﬂrOSeasperspectlve vi ew showi ng a picerci ng needl e noving down to

pi erce theayah 13 1ab 8f ASalPhAchedst eusi Bl Yk of ir okl 2 el ect 1 ode

an en ed front elevati onal
,V|em/shemhlcalvs¢¢txmnf Qﬁﬂﬂheoma@famhbtm&beéﬁdtrhéeefetlrd@ber@im wher ei n

the fi "’lﬁ% %%ESESC%PH&J&%'U%GLJ F%qns O?“E{xé%@écéké&e()f the

el ectro e pirercing process ectrode foil .being
Iargeerhhn the fins of tab. Fig. 23 is an enlarged f ront el evational view

shown in yegtiagl jsseet 'e‘?x'la‘}_fgéd"%ﬁ&h: a@fb&m&{aepwm@ fewwnwmrel n the

fins of tab and electrode foil are pressed galn r side of the

el ect reRiet iRt 39FHIRAIQL EBRnkaP PR EBRdeE Bﬁﬂéﬁ %?e} FreHt he
el ect regeriiaslar ﬁi@af:e@&e%eaaigamhmth@ IeNdregide BEtthd dbeet 8ede ode foi l
ot Lt R 3 o0 ks STy ShRneERel spfoe AMTUARETR B BL,
of electredg.fDdlis an enlarged plan elevational view of the terminal
attached electrode foil.
Fig. 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.22isanenlargedfrontelevationalviewshowninvertical
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 extension‘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




ext endi ng beyond the extension area of the fins of tab. Fig. 25 relates to
the processes for fixedly connect the l|ead attached terninal to the

el ectrode foil, wherein 10 1 Septenber 2006 (a) is anléﬁP W@@Hm¥mont

el evational view of the essential parts of the invention shown in vertical
section, wherein the tab and the electrode foil are supplied to the
predeterm ned positions respectively. (b) is an enlarged front el evational
view of the essential  parts of the invention shown partly in vertical
section, wherein the die is noved down to clanp the tab and the el ectrode

foil in cobperit Paremtarged igrant gllevaltiona it heewoeﬁ thegessentsals noved
down. (garss ¥ %leameénéisﬁtsﬁ&@ﬂaﬂ Qﬂﬁlt daele% tEB% e?:ﬁggéiﬁ'theoa”s of
the inv own part in vertical sect 1 on, ercil ng

tion, s
needl e 'F%’ ARG \ﬁllreFGrBFl@r géltlhé‘rteaﬁuﬁﬁéi1?ﬁet0etb%t9m@e&©mlneﬁ formthe

fins ofpéditiais aféisgﬁcet_cw@@e foil at the |ower side of the el ectrode
foil. Detai.l eF Descrl eferred Enmbodi ments: The invention w ||

| on
be describetq it dgf‘a‘? (gffgroé‘rifcﬁ e¥atipead 7Rl PéntRe Rssawial n t he
attac hadaldr:awfrtgm 1Ihvexﬁtg$n shbwnzpaﬁdlg,mavéiﬂyi@@ $8citsonyachdre iy oduce an

electrq%& ermnal . The dev erated to pierce a
tab a e%&rfé qozf'grhzﬁﬁr? g 2:2‘& Pébt ‘abe]g%‘f' Cgef on an
el ect r dde cogiperad ighi ¢hthsa etatk ﬂ@ﬂk@&h&deaﬂdehpﬁeﬁclﬁ@m@édm ifg [ m _
treat ehfed Rl face thereof, to formfins of the tab 14 at the rear

side of the el ectrode foil 13, thereby to fix the electrode foil 13 and
‘the term nalC)14 BB enkargahdirontrelesatdionalgviewhoArthubjessenttibd devi ce i s

provi dgakid b RhePRE TR floddundbdRONARL VBN SBOYP) of OGSy i ng t he

termnals, _.each of which having a a need or piercing the
tab 146067 PigECiagnPRgAlesignmovRe clowst tedeikeice tBeatabhewd the Figs. 3

througkl@cthoelepress ®!brkl the BiRW 8edehe {05 Hnd Y1e2t3PdL FoR15quar e

at the lower side of the electrode 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 .
. Fig. 12(b). As shown in Fig. 3, the press mold 1l is composed

of a d1e 18 and a punch 19, the die 18 bea.ng p031t10ned above
' - 11




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 '
el ectrode foil 13 as particularly showm in Fig. lZ(b)!Sﬂge E@WWOpn Fig. 3,
the press nold 11 is conposed of a die 18 and a punch 19, the die 18 being
posi tioned above 11 | Septenber 2006 the electrode foil 13 which is drawn
out froma reel 17 and supplied as guided by guide rollers 16 and the '
punch 19 being positioned belowthe electrode foil 13. The die 18 is fixed
hol der which is in engagenent wth a base 27 and may be

to a di . T
verti ca{:ﬁ}ey SRHEE £ Qe 1 rMetiGhnks drair fwd BEoma gwelB Idhd@E as shown
in Fi gasélp‘téﬂairﬁh ﬁl.s yespeet bygchu_ideﬁﬁoﬁr@f@t, i@ aﬁdﬁt?%pﬂn&@ﬂi‘ﬁf éﬂéi pr %ﬁ s
arranged t.hr.ough, rod ends in connectjon with the die hol der 20. The cam
fol l OM&OS%‘Q%F Bjeeqﬁ“brs@bed%'m%ﬁ% de¥i ce (not shown) to nove the - -
di e hol der Bt idict b8 #sritictédns andieaicktidly warictWss B rrGgagentiweh that the
die 18 r t I de foil. 13 agains a.work table 23 of the
electro e¥'f (%i ’igg%?o%ﬁé%r?g&%g%%evﬁﬁlﬁ%e@moé’%’éﬁ IS "R OB Ssquar e di e
hol e 18adigatfegthy agroWe B 3udar&s BbbenlidaFayst Seamd 6atespdetiioellyl3. The
punch ' d : pi My hayi fir o] - I section with
Phe’ squs: NGRS, £ 7503 ?"gl&ﬁ’g’ﬁ?“gﬁt 1o Bl tiBPuh, 185
cooper &F8n2hi h qeesfiane wditd hbkediq dwlaer 26 .pBse tdagndlaowepposite to
the sqgargadise fﬂlee.ssje&ﬁdow-ﬁhﬁxpé“k%ln %%di%%gﬁgyg éHo@nng\o@%! dge 24 and

|

may be slidin nove through a punch_ gul In vertic rections as

| \ | |
i ndi caf'é8 hB}g#r%%l'@: el Hreckienn indiraied iha@mowssBeantdvBly. The

punch %@chmyhbe pR¥ediént® rﬁa!i}f«’ SR Hl & NIte-okRA F63 1PWBCAga PHE Lt he square
hole 13a at. t de foil 13, the square hole 13a having four corners

15b° bePnaS b R R 2O EHEhe (SR RARAD GO AnBEPHRGH B VAR AShSTBS ¢ ho

el ectrdde 186i islBorfedeahahni amsguatresaaenhofler 18uppbyi Berkbey! €Rd attached
Lot ngkiaks BT 159 P EHBPLXGHiSUgRYgRI gaed ferm nal 14, as shown T

The punch 19 includes a pin having a free end of a same

shape 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 pfovided to supply the lead attached terﬁinal 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




“tab 14b of the ternminal 14 on'the electrode foil 13 in conformity with t he

square hole 13a of electrode foil 13, the |lead attached  term nal
including a | ead menber 14a having the tab 14b of al uhSﬁ‘Hﬁ‘FFWST%QQ? thereto
The term nal supplying mechanismis of a generally known mechani sm which
I's conposed of a first device (not shown) for transporting the | ead
attached termnals 14 in alignnment with one another in a predeterm ned
direction and a second device (not shown) for receiving the |ead attached

12 1S eRLen termnals 14 fromthe first transporting device and
f or transpo?tlﬁn h&ETPBad bR t £dF6E eramspOEt idg wievéceheanar onal s 14

are pl acedspnragngetrmnewta{tﬁd&éﬂﬁéﬁ:ﬁh%‘lﬁsﬁ%ﬁl% éﬁlfte?:ln?ﬁ&l%de ff"sl

13. As gh gﬁ] gég l3 above tE Eunc
arranged as | PrRed o2 arPoTenpy WiER, tHSI garare hpien 13@ Ph thgagenent
wi th thiegbsede7fedlai3to be vert ically novable. A camfollower 30 is
arranged aj he sser ol der 29. The cam fol | ower 30 may
be moved |n8t%1}?0%rpraggé‘ll% cgt Byn Spr%‘\’/\}q-? By & EQhldeyeesess shown in
Fig. 78 therdmanged s ds rfexeldacttor ad€0f1c1| bré3sen ﬁ@p@@fazg%%ﬁh the
punch _1.cgmhctgh der P rovi ded Ive a | ercing
~processing to 't e tab iggcﬂb t%gg?éeg igﬁ%%"tei 2#9 %Ls to fix
the tét fiTatoldawes H disearraasetbat Iae Eopt bérthé nfo el mnsseto Fig. 14,

1% oo medre tar a1 g 30, SauPho BN il sl s as

ofaf rn met., and iIs y held &t
to be \?‘g Caoc 'ﬂ?’ ?r‘g%‘aﬁt Yo%&ﬁma%vm étﬁshh@nsiqué‘rlg d7 e thedmethBa of the
di e x@ hT)Iiet rdedled cadlrdle $hilis 1130 i9NGRAGIBN W [y Lhe Hase, as to
be ve m)ved in the direction indicat ec]: y arlit@wéﬁ% ‘g’ﬁg 8 by way
of a am oI I ower 32 arranged on the top of the needl e hol der "~ the cam

fol | oner Fhehepirgroirey ateddidyla damgiew Gied NG § b@%’“é I@'i%ltn p| ercing
y arrow 0 give a

g?g?Llﬁrégeb§1nG‘)¥8dtﬁ8V@aﬂ N 40g fdkhgcié&'] é{‘géé:ﬁéc? terminal 14 S0
as to fix the termlnal 14 to the electrode foil 13. Further
in reference to E‘lg. 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 byarrowkLto glve 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

. @ manner that the tab 14b comes into agreement with the square -
_hole 13a formed at the electrode foil 13, the tab l4a belngs-
. plerced through by means of the Piercing needle 12 which is

moved down to pierce through the tab 14a and through the. square :
' 13 '




process to the tab 14b of the |lead attached termnal 14. A term nal
attached electrode foil 15 produced by use of the device 10 for producing
the termnal attached el ectrode foil conprises the, elé&@ﬁ@@@iygﬁ 13 and
the | ead attached term nal ‘14 which are fornmed in one body as shown in
Figs. 19 and 20, the lead attached term nal 14 including the tab 14b
super posed on the upper side of the electrode foil 13 in such a . manner
that the tab 14b cones into agreenent with the square hole 13a fornmed at

t he el foil the tap 14 plerced t hrough by neans of the
pi er ci ﬁ%é%%gg?% 4% %]W%% 13 ?Jn%veg WFF%F‘B bins ckicred tFb t#P 14a and
t hr oughat Hthesdoaee sideloSapiceahert 2006 belLeli}’:&ftﬁaS ﬁah@mwrbﬁi S| to
formfi 4 at the lo side of the ect e Toil 13,
the fi 511[3&6 %éﬂ?pé @%?agal n%:‘t&? h%}‘!\e%k}\%r ﬁ‘?‘d‘ér‘?ﬁ‘e trode foil
13. A rret hoblmB@IhOp'lrErelupmghltchagtmentaactnmeﬂaattmbmé@eﬂecdeoﬂeiﬂ01115

bst i At I 13 .t I t d
Fort 13 wit i FAPIARED c bR e SO P RO R ik A, o1 0%
super pail rfdie eladiyodsh fik He |v§91cch drasach eftb tertriigal £ illdn dlrddt@mol e 13a
of the £l atid %Qﬁ:ffa‘?ié thred¥ erRigd gﬁw%ﬁ{%&tﬁﬁ&‘%@{tﬁ\ Qypgh the

hol e 13a fr he upper side of ‘th neans of |erC|n

needl e 342 terainphsl4 on dhe heleab3amf ézthet ﬁéecﬁmdesf@el dBit he

el ectr gdercifng thidugh 8Settay iibt BRdt BRrdddh Afhd Re1kend; attached tern nal

14 to the el ectrod rein fins wll not be produced fromthe
el ect r S&¥& oS IE30 gugg?otﬁpe]sgg dfeithR Pol i PieRCINh@eeEEt tode f oi |

13. Andbhertlesfeas Iofc ofiehretdiod 4bait phedusid¥sibe df_eﬂlilé eakctablached

ol oot rgaa s 512933 FEREER bt o LR Bt et Fehachen Rewmig®a”for mt 1 on
filmtddatedha etljwts:mdeacfelthmem‘hemm wdusdwal dunsk teepiredlicéd;, form ng
oo ot ohethy SRect-dde £ot Aol S4B K8 braPnabCCal B B GoRSae ons o

four corners 13b orien e I"ongi
t he the electrode f011 13

Another aspect of the method for producing the 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.
-__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..
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el ectrode foil 13 respectively; superposing the tab 14b of the Iead
attached termnal 14 on the square hole 13a of the electrode foi

pi ercing through the tab 14b and through the square .Hé*%“ﬂ@%F?QQﬁn the
upper side of the tab 14b by neans of the piercing needle to-formthe fins
14c of the tab Iob at the ower side of the electrode foil 1.3 so as to
fix the tab 14b of the |lead attached termnal 14 to the electrode foil 13
by pressing the fins 14c against the |ower. side of the electrode foil 13,
t he plerC| needl e 12 being square in horizontal section and having four
cor nerst h% LERBT RFXKESHS f?rplféﬂ@rdﬁg thenegls ing4bhentialp hedlscufar e hol e

13a mltﬁetn@adww@@wr@eﬁmm P & &1 15k é\f§9tf~o&8 ASer | AL eement W th
13b of the. square hole 13a the el ectrode

the fo rner
r espect%i"?/ecf &9 K detoht dohpeisssnse EPchtass hshwenohohed Nﬂﬂ)ve 14 1

Sept enbin EIQRS 4 Tined g.emheorlproeegsesof 0r1 ) xadlon ﬁ@@nstliﬁgdﬂ&ﬁﬂﬁlbt ab 14b
W e

of th t termnal_14 tq the el ectrode foi

descri bedfﬁ?q:%eaftaﬁciq adc G Giﬁes‘rl}elﬁ"ctf:‘}eetot fe' Yhitlted @utndw o kb gs. 4 and
9, the xekiice 1fsog¢1c1@d bmguhldhaso]além aetand is bhrahgeatrdwilent he
surfacefdei®Pf1g I PWHEL }Lﬁwhmi“%%t 595 reel 17 as is guided by guide

~rollers 16 and is arran he 'die 18 and the punch guide 25. In
Figs. 5, 10ImAdass, 5t hk) cavd 1811 bhercae fiod lovess@@ ilswwresdned doam devi ce

(not sw@)canndéhfcgl(&ﬁftt sﬁawh?%:ahs%ba/ SR @dfé;@%g%hwve down

t he di e "hol de in direction as arro e die 18
hel d byt ﬁé‘eéF?EYh*é*Pd%‘?V‘?GjQ"én then giief bpédem%dldowﬁtdmﬁ@mm he el ect rode

foi | 1amltdatteaebyla>ﬁwwmmq-iaegaheel%el@wltﬁtas?gehémér%%' ng, for-

exanpl sequently the punch Is nmoved up in the
di rect rggmﬁdllﬂ'%’t’%gcg R lempy ﬁBPeﬁile?Brﬁ@@ef‘ablt]h% Wihckhe19 into
t he sqmmmdsmlgem&azst teedeet+8abord p1 mstbélﬁ UaFsy chahg1dy at the
i et fof L 4o BRPRay L SR feitl o Hode :aa?r%ﬂé?zalz% Hhged in the
dlrectlon as indicated by arrow C, thereby to move up the punch
19 into the square 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 sguare 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 indicated.by arrow H, thereby to move down the.foil presser.
28 and to hold the electrode foil i3 in position. Subsequently
R S 15 _ : -




18 while.the punch 19 is noved down in the direction as indicated by arrow
F, the electrode foil 13 will have the square hole 13a forned thereat, the
square hole 13a having the four corners oriented in thSepismyerfibnal and
| ateral directions of the electrode foil 13 respectively. In this case,
the square hole 13a has extrenely. small fins 13c forned as upstandi ng at
-the periphery thereof while the end surface of the square hole 13a has
the material of alum num exposed thereat. The residues (not shown) which
may be e tine of punching out the square hole 13 will remain
in the @miﬁé%?g‘gﬂsfg%dl‘é%r%itﬂ? eld &%%Egnwteﬂeéﬂdﬁé% ddrgctiinever, be
pushed amtu@hda&t@cﬁbﬁaagrodl e bple dfaniyat r@rﬁ@gﬁ@rﬁ\mq;%ﬂt@zﬁ%nas theddl e
18 is hn.the direction as indicate row In Figs. 7 an
13, the cam%hléﬁndwelrn 3t |hs ﬂﬁ%tﬁ" Sfr?gyéa Y SOTEJ hown) to
be noved mtementn wiltd dheestquame helentiBaabedcliny @Iécﬁlw:d‘die tffedrlelys .t o nove
down the fa I e el egt 13.in position.
Subsequent | y‘Jb 1 lp\{ 2‘%) f(%%é'}&%t ?ig Fega a g% $ }r‘?ﬁ :rifzh AN s
t r ans pdld@viex t2ﬂe igi ﬂl@é’leldorln e Mmte@mpsammcﬁﬂeﬁ byt amm:wal
t ranspar ,hRg heyn) 5 i a 14b may
e”’%ﬁ@a&hﬁ”}foiﬂ%ei? [ﬂt%@{% JOE?A”}E{ e% Lt l?,

come into, agreenent with the square ectro 0|I 13.
Subseq@éntificategds Bye AKEON JFi §§er8bY11T»0aﬁ@V@5d0Mﬂe t@&nﬁlﬁollBoWBr 21 is

moved ithet HQrdth@hl 88 28disgdieatieg Pyrdh Vo leidl 1tid BB Cam fgl! over 32
I's pressed d QE direction ~as indicated by arrow J, thereby to nove
down t RE€FFeHS tlaR) 1dReCfi the tieddl a8 terbrdateampadr+H AR St BBE t he di e

18 may sqpaess hbhe uala b tife tdedeashat tachedst esgbBabuddtagainst the
square_hol e.13a of f el.ectrod 13, . Subsequently the i ercing needle
12 < Rodeh l oA afTRPrE Ak Ao baDhrehon howi tosbeRethar t no
poi nt bl aheowekddwcts (uate tdor nerint Ay tmearrréﬁedlfﬁ wgﬂaﬁ&ecbabe&_éb and
oo ShaVi e, 8 8 107 B ERRNBHT e e wB g RS 11
el ect roflett®iglectrode foil 13 and such that the fins 1l4c of the_ tab
14b may be formed 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 connected 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 -




13 as shown in Fig. 15. Subsequently as shown in Fig. 16, the piercing
needle 12 and the die 18 are noved up in the direction _as indicated by
arrows Mand N respectively. In Fig. 17, since the squhPerteaber 2088 j s
formed beforehand at the el ectrode foiI 13, the fins will not be produced
from the electrode foil 13 at the tine of piercing process by neans of
the piercing needle 12. Further, since the alum nummmaterial of the

el ectrode foil 13 is exposed at the inner periphery of the square hole 13c
and is n _co tact with the fins 14c of the tab 14b, the electric

irectly
conductF G &5 gﬂgﬁc %angd?lenely little between the el ectrode foil 13
and the tab 14b. Further as shown in Fig. 18, the tab 14b is connected to
t he %t“rgge f0|I 13 with the pressure applied thereto in the opposite
dlrectlo S indicated by arrows O and P, the electrode foil 13 being
cl anped betdepieches bébtédibinall abeathed dYecofodd Heo itiah whdde mbdet hi s case,

th | ect d h t 1 nal

L achiR o Bef8RaL ShO 1A B MB b 1T BRCUEoH o Wi DY he™ "

el ect r ¢oi@ Efé)wk argi amcpft HE0 tIab (1444:E"é)r enrbdifenitadl lof. leadnetteadhed each

other cWrhlnkiGr£asdol 08 Gen *&mw eg Oé(}fu%gé %18' qf%@e%eﬁﬁag 16 1
ter

Sept ember 2006 shown in Fig I eces o m nal
att aché81d| ¥e% r%HE“%PNs“ﬁEr‘éfrﬁad’émQ!ﬂpOfV\ﬁeﬂéllﬁﬂ tslqe‘aaﬂeunpﬁ@nPéll@ét rode foil

was of pieQﬁlmj‘l pE@ce@s nﬂ:é@'@%rﬁf@dtdtp@ B dsb WEVbléﬂelhBené@Qléf | ead

attache rm nal mm t hick,” the square hole of the el ectrode
f oi | g G- éﬁ’w bg}la@st&f aéldp‘ifh%ﬁasfa"(ﬁi Uhe W§&@§F§Ofdﬁé‘i%ef-”ﬂﬁseﬁ5| erci ng
processoviase daagbadloldndy mis;mtpbeaam@tcu T Reeth Ry . ehodeA3IBtes!)

di amet nd th fins thereof were ressed so { he di agonal
Tines ffght™Be"% oaqbt%mféi rﬁil d h‘%’s‘&splw&?& egpuLEAnfRalCat?ached

el ect rel;lectmd:s:mmwmdsmm bbeweehetli¢ iecQ cotndidet itee Lr&8d st ance
bet vieepn & he. £} egtr.ade J Qidr@ith ! ihd 50 180,1 RS 8gL- 1 ThF freasured

results wer
as an average value, 1.49 m{) as a maximum value and 1.28

mQ 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 pieces
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




S2 as an average value, 1.49 nQ as a nmaxi nrumvalue and 1.28 ng as a

m ni mum val ue. Exanple 2 17 pieces of termnal attached el ectrode foils
were nade up, wherein the aluminum el ectrode foil was!SFPEmOsr2RH6 80 ti m
thick and type 80 LJ (12.5 FV) and the tab of |ead attached term nal was
of 0.18 mmthick, the square hole of the electrode foil was formed 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
t hereof were pressed so the diagonal I|ines mﬁg)ht be about 0.82 mm | ong.

Those piaeédt Gfl8 ahithdiCkyt ttdteh et e thok dhitihe viokectredrirfrilas to the

el eCtrIv€a§ﬂ@ﬂh@dby%sm§ﬂ§b@&%@§bV\@§M h§q§£§é‘t b%ed‘oql t ik itfle | ead
attached termnal. The sure esults were 1. as an_average val ue,

1. 32 mEET99e4s wé‘srré:)%rl’ﬁ}r% se EIT(EErerr)Clé’él d‘%%‘t%ﬂﬁ vhi4fe. Exanpl e
3 20 pimecesdbaméeenmiarad téict aabeanel ﬁ@érﬂdﬁs ﬁ:ﬁelréo\feﬁﬁréﬁgﬁeséﬁd seher ei 3 tﬂe
al um n oLl was 0 mthic nd type A06S and the
tab of%ﬁg gﬁ%gkggﬁegngFn?ﬁgﬁL é? §b8?£_6 QG i long. Those 1LECES. Sept enmber
2006 wfs tefrm@na8 ahtabhed, elbetsqder Eohdlevefe theaehpstiradad ahe was

for med ciboisd PLoRaBUOFlo Ole Ot 48,8 RIS R RRLALBHETELID i oceos vas

carrie use o i'ercing nee
and t h&beg ﬁ@aﬂhétwh%rfeemeaééd The mwmagmuume«eem ghtt4be about

0.86 MD | HN%hn RS 8E%ue OF1 1 85 Thalh Akt ﬁl%gl?gluﬁb%tlru%d &nkCol govere
neasured, as to the €lectrtc ‘conducti ve resi stance befween he eléctrode
foil a A |HLHNE It erminal . The measured results were 1.14 m 52
as an average value, 1.38 m(err) as a nmaxi mum value and 0.99 nD as a

m ni mum val Ee Exanpl e 4 The Table 1 shows a conpari son between the

connect¥f
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_thesrésults obtained with measurement
- of the connecting resistance of the products of the invention -
' - 18 ' ' :




resi stance in the connecting nethod by way of piercing and pressing
processes. of the invention and the connecting resistance in_ the

- conventional connecting method, wherein 3 types of elb§ﬁﬁ@@3ﬂf%¥ms wer e
used for one-point connection, nanely,. an electrode foil of high

magni fication etching alum num of formation voltage 8 V, an el ectrode foi
of high magnification etching alum numof formation voltage 50 V and an
el ectrode foil of high magnification etching alum num of formation
voltage 68 V. Table 1 Initial connecting resistance n = 20 (Unit nl)

For mat iémrd 8l ftlame S\ Ebe marivem higinadgee 50vdForinmtreasuveieeageha68Mig | nven.

conven.y VeR....conyen . 1 .4 6 1.99
Mn 1. 07 Ypde S e ezéﬂfa gafg%ly’%x'lg g@ﬁf%gé‘%’iéﬁlgﬂ‘%é%‘ool@i‘%‘%l.]%% R O.18
0.47 0. tlhie mwmmwmgfw tagp Vet igronk maidoss were brersed it h
measur el tha tf dﬂ"%(ﬁ(‘-’@n}?ﬁ?ﬁﬂ@ sesigtance ipie. éﬁﬂﬂ%&xﬁarﬁfm& E‘ﬁm{ nvention

18 1 Septenber_ 2006 , and hose of the conventional nethod, th

nmeasur apRY1Rg visdeo Herre Sieti veheng| tephe éprﬁlﬁtﬁﬁﬂr@ldiﬁ%?rs t he

pr oductheofdi iftarddivent s orerck 0514 hes ceivwat 1 onal net hod were inmersed in
the bath of 60 "Cliquid of 10 % of adipic acid amoni um and were applied
Wi th voltages equivalent to the fornation voltages. The difference is

- remar kdldbd.ea® shown. Tabl e 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 9.95 Nbmetti@i§OrBiBn@ §QeBraft 1. 85=7265 x 1.0 HV$ 2. 27 9.95 1. 92

-8 45- ‘IR 0. 306 %ma%?orp vg]?tage %V OE‘O;I:'mZat%onZLQOIta
ge S50V Formation voltage 68V
Inven. Conven. ILnven. chven. Inven. Conven.

Max 2.125 10.95 2.38 11.17 1.97 9.585

" 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 -
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Exanple 5 The Tables 3 and 4 show the results, wherein the electrode foi

of hi gh magnification etching al um num of fornatlon voltage 8 V |ike was
used just [ike Exanple 1 to produce electrolytic condbRseiesbgs2®6y and |0
F and the condensers were continuously applied with the rated voltage 6 V
for 1000 hours in the tenperature of 105 C. The products of the invention
were stabilized in property after the el apse of tine, but the products of
t he conventional nethod were unstable, open and renmarkably deteriorated in
property 19 1 Septenber 2006 Table 3 Invention Before Test After Test No.
Cap[u Fpblans LC[A A] Cap[ FJ TanS [u A] 1 10.80 0.103 0.32 10.33 0.100

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

8.21 1078 6+6+6—28—-1615-643166-60—319—5311-15-0-104-0-34 10.53 0.102
0.20 q_11.06 0.103 0.28 10. 3%n@ent®h 0. 19 7 10.82 0.103 0.31 10.32 0.099
0.22 Jorrgro thits iten 2o o soh o242 008 61031 0,333 10, 336
0. 1011 |0%200| T&pPer@ LCoieednt] Lokl eqagheE‘lTes!tanAft (zlast No. Cap[ it F]
TanS L4 p AJ|Cap ib.46 F| Jags LC01;2 A| g003§ }&3 0:46,,10]01 0.106 0. 16
2 10. 416121 0—48bnsfabte—13—+1+-42-6—3138-0+32 4-30.57 0.103 0.43
9 96 013 o0l13 1%-02 0.102 - 0.40 0.41 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
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 0.37 10.29 0.104 0.24
aAv . 10.998 0.1031 0.333 10.336| 0.1011] o0.200
‘Table 4
Conventional
Before Test After Test
No. CapfpF)] Tand | LC{uA) Cap{gF] Tand |LC(pA)
i 10.37 | o0.103 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 6.13
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 0.127% 0.19
‘8 10.41 | o.103 0.36 “Unstable - —
9 10.30 ¢.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 inTables 1 and 2, the initial connecting resistances.

of the conventlonal products are approx1mately twice as hlgh




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 10.41 0.103 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. 435 Sgptember2Mifg - . As
shown in Tables land 2, the initial connecting resistances of the
conventional products are approximately twice as high 20 1 Septenber 2006
as those of the products of the invention. As to the products of the

i nventio ari-atj e ter. a faqr.cibl eteriorating test in
~a format ir%sn I%qS\l% % fﬁghgt Igﬁg?‘}(g&e% ifsaglhse le{bv(?uq:lfnr'%ﬁsngg g el%’é%él\lﬂﬁésf eas as
to the corfvere ohayentbouct She vhgiakioat iogh vialusowrl iz iarefordiblyo the
life testydyed vt dePRaat W § ﬁérﬁuﬁ‘ﬂ%n‘ @%ﬁ?}jeis?’st&af%%&&%é%sof t he

i nvention show a_good result wthout showi ng al'nbSt no change 1n property.
“Whereas tHOWohvERETESAT LpEEd ey stoas & o thecrayien tiiphedimrodustidt- i n

property e luadiing i 9Pa% abbuinst ablggconditions. As is described above;
according to the i%er];ii n, the ~ product may be produced very efficiently
and ef f ecti véts Qi the %QEPFCHF By yghyt eBPRERFBrY hSheyn ke ighiley as

shown in 3, heherpasduet sk eFulthe, ihkendliRtl IHow AGEdd Ve 8 stidhemt s very
low, that is. 1.5 me \rﬁ ag_a maxi mum val ue obtai ned i n one-point :piercing
process, YIRS ﬁ%ﬂq%?% SGPRIE YhETORSIdSSi HEekeaRothe gonvirdtiiorddt i on i s
very ef f pobiduetsatpar 8 deniatrikablly i Bet 1oL resanduint pyepeesydnaneelidg? nierr)
orocessi SBeePRganSEoPRE FepdlERERAN 1T [Cad ai tached terninal may be
~fixed to t héseligc ey ittsid ajoehoucdomingdtd whehduvenedoat i eheof
heC oy PERCAREE Koy BB ERuELREEPLYLL 1 POAERp o VS e TBALRSY 0
i ncl udi ng Rr3falskcpl bt ¥ery 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'tOnthé processing method
of the inventfon, 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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The invention being thus described, it will be obvious that the sane may
be varied in many ways. Such variations are not to be regarded as a
departure fromthe spirit of the invention, and all sUcEPBAFEI%tions are
i ntended to be included within the scope of the following clains. 21 1
Sept ember 2006 Description of the Reference Nunerals and Signs: 10 :

Device for producing a term nal attached electrode foil 11 : Press nold 12
. Piercing needle 13 : Electrode foil 13a: Square hole 13b: Corners 13c:
Fins of electrode foil 14 : Lead attached termnal 14b: Tab 14c: Fins of

tab 15 : Term nal attached electrode foil 17 : Reel 18 : Die 18a: D e
hole 19 : Punch 22 1 Septenber 2006 CLAIM5 1. A nethod for producing a
term nal attached el ectrode fai r|S|n the % s of: formng a hole
at an el BepFEAPtEON oL {f égpéd at the surface

t her eof ; 10suppepR&engoa pﬂ@d@élﬁgIa%ﬁbﬁmimmmeﬁﬂﬁﬂﬂnxhaﬂeonrededfbble of

t he elecaaodepf0|l C8_éi:at|ng a piercing needle to pierce through said tab
and sai difhofe FFESH It tically upper side of said tab, thereby to form
fins of 32id Pderating Inewellesi de of said electrode foil to fixedly connect
sai d eleiﬁrodﬁlggtro%%dfoiﬁ'd tab of the |l ead attached term nal to each

ot her,
13a: Square hole

13b: Corners

13c: Fins of electrode foil

14 : Lead attached terminal

14b: Tab '

l4c: Fins of tab

15 : Terminal éttached e;ectrode foil

17 : Reel
18 : Die
18a: Die hole

.19 : Punch
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wherein said hole formed at said electrode foil prevents fins of said
-electrode foil frombeing fornmed at the tinme of said |erC|n é

nmet hod for producing a termnal attached el ectrode foi e@ﬁﬁﬁ%fg(ﬁp the
steps of: pulling out an electrode foil from a reel having said el ectrode
foil wound therearound, said electrode foil having a formation film
treated at the surface thereof; formng a square hole at said el ectrode
foil, s lgE gquare hol e havi ng four corners oriented in the |ongitudinal
and Iat irections of said electrode foil respectively; superposing a
tab of a lead attached term nal on said square hole of the el ectrode foi

operating a Qr{e%'hgﬁn%ogesg%guéﬂlgm&?; Ery %%ﬁo%%aéﬁ%orm - @ghesaigd shol e from

a vertically uppe ‘her ebs ins of said tab at a
| oner siC@EPEEsigg| Hhe| ekenodd fchrrrwlagf ﬁxéaﬂ? gbnaectledinpdsl €etidode foil

and saiwthilodb Hefs therderd iaht aghed thef=darlatl G rRAG kel tneheLe;n said
pi erci ng. needle . is Sqt;.l%qf B{O“ zontal section having four corners which
h %t

are put SREOPIGHEEMR EaﬁoﬁFta%%¥%é¥§“6Fa§a?ﬂ Y RolE of said
el ect r odeef eldctatdé héoill;i pperdtingi d plefdnognsddp aadpisrereirnreajhd

el ectrode andapsald tabobaibe o gad.aLtarhed fernpingl Ane Lxed o each

ot'her by a pressure a sard® Superpose el éct rodé foil from
t he ver ttiebal F?eéﬁmsﬁq efQIFHr &énd opd Smﬁbr*@@f at23 iO@@pt@lﬁ%rof?w@d 3. A

term nal.1abt ashiedrsl £CkpOds L@l CIRIdE Nghap el ectrode £hpil Jphi ch has a
“formation fllmtreated at the surface thereof and has a hole forned

t her eat 5339 e52P atdfachB8 tks3f nélttﬁﬁl\'}?ﬁg erigelsuper ARG 6%18&rd hol e of

t he el egheedenf ehlidandléi mdieM a€ znactestirodt heviel peéveade foid ofwherein
said el ectrod f.oil %nd sgl ad attached te&m nal are fi edl%/L connect ed
e 5[05‘ g

by mean$®tdf SEEPIErEi perat et 16" %I gFcdFhriodgh ¢ b and

sai d holpéefrrénmgastept i cal |y upper side of said tab, thereby to formfins
of said tab at a |lower side of said electrode foil to

2. A method for prcducing 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. ' ' o
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fixedly connect said electrode foil and said tab of the |lead attached

termnal to each other by a pressure applied to said er pgse b and
el ectrode foil fromthe vertically opposite directioni%$ﬂ5£gﬁ72m%? A

term nal attached el ectrode foil conprising an electrode foil which has a
formation filmtreated at the surface thereof and is wound around a reel
to be pulled out therefrom said electrode foil having a square hole
formed thereat, said square hole having four corners oriented in the

l ongi tudinal and lateral directions of said electrode foil respectively; a
| ead attathed ttenmidlalathavhag aldéatr@UPEHPDSecnon Saigd asquacethmle of the

el ectrode. fil,;ang flxedly cannset edh g q 1he ol ectrode, [l hergin said
el ectrode Toi I and $ai d I'ead attached" ternnal " are flerFy connect ed by
means of aQdpihescs nplseddrechadhiengat; = duradeattrpedotetminalc banans 4 n

hori zont adarsefide@Bossfich RiACIRGe Reedhe hebpgrpperalied g Bigegs through
said tab and Salﬂ S uaée Eole n%gnla vertically UE er_side of said tab in
the condit9BIFCHat °t HESf SUFCTLTHer LWy 4 SplerBtHgShestf ¥ ar®Put into
agr eenentand tdaitlhéedduat teahedr seohisdl drel dékedtle d@irectedspecheared v,
thereby ter i prmtids ohesaid LAl Al Jowt csl drghosaid el egirade foil to
fixedly conneé¥13ai§ge ectrod oi aﬁh%§§F8 taﬁrp¥gthe cad attached
~ terninal Y0-%e&ehcot¥Et 2 pyraiprbbeumpeappsiredot osaldl Fabupelpoged tab and
el ect ;ngaforﬁrplﬂinér@fnédli@ \talbtala@aélyov@&p@wé eofli d86t koastAdaer F@ﬂ 2 1f |
Sept enber ;.20 f 5. An_ el ectrolytjc condenser conprjsing eq%ro e foi
ahtch e8Py HIPIeGs PR £ RAF e e T 1 H06 (O 6Ot S THE a hol e
fornmed tertesheda tiegadnal t acheehdter pichal Mavi mgpaetabre sepeipesedcon sai d
hol e of the el agidodechoihpangd iatlproqeomnaal edbdo the ghectapds foi l:
wherein said electrode foil and said |ead attached termnal are fixedly
connect edARPSAEENS Tt 19T5i EREFRYL needl e operated to pierce through said
‘tab and said hole froma vertically upper side of said tab, thereby to
formfi ns4.OfA aérgnitng E?‘Eta?clrlleo erlesclt%gdgf fcsu?i dcoerdper%_tsriggea}clO!eieéi?rode
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 ve:tically 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
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.
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fixedly connect said electrode foil and said tab of the |lead attached
termnal to each other by a pressure applied to said erposed tab and

el ectrode foil fromthe vertically opposite directi on%gtgﬁ q6nereby to
forma termnal attached electrode foil which is to be used on t he
positive and negative sides of electrolytic condenser respectively. 6. A
.device for producing a termnal attached electrode foil conprising a press
means i ncluding a die havi ng a di e hole forned thereat and | ocated on one
si de of aﬁ ectro% i % as afOI‘lTatIOI’IR Imté:{?e% t, the
surface tRer &P Y%‘ﬁrﬁﬁ’n 5?%%0605@%%}“91 FEIPUHINE b6t rom and
a punch | bgatedfcomttive: dpgdositreasicdeadf thai suefaod ridderdodi landsaiad punch
bei ng  moyed, ot £ 5@l g hel €50 eééladc | hiekoLoR M 2 @Aﬁ@t Salal

el ectrode foll in cooperation vvlt said die; a neans or su ylng a |lead
attached PWPATRRFedNPd Said BPEE( PEdENPoICILeFRrPRE f@éﬂ\duamo itdeddYa tab of

sai d | eadcatdanhed tToeItmilenéllebﬁroéélp%jplqse«dle@@lﬁalsﬁldiloéﬁe@tfrcﬁﬁ dghectrode
foil in e t er ), n ans .j ncl udin |erC|ng needl e
oper at ed %’E)grr%\?Le% 6?%?m§%ac§hrdo% ‘{jd "’fg‘fgb ahel a,%’“ﬁ‘&Fg %f Y J5i%%el ect r ode
foil, sai @fme@mﬁﬁgn@e@ébélbeppgrmxmtd moerge Verougal $aidipgpdr asidde of

sai d tab g&a& HITef iepsm of Mtchpy%petrh%lagp@fﬁ'éﬁas't% ofnsaddl, gbectrode
foil so ag? i xedlLy nnect sal d el ectrode fo nd said | ead attached

term nal 8Fh€‘?l£2§bla§eﬁt eRET S2806°F 'Ifé’f‘-% ﬁé?c%ofiﬁcﬁ%]& EPect r ode
Foil and ﬂemda‘.g amchdvitt had df eleProdtei Agit hendl esaiidnalabAtdfactred 1zact r ode

oL ol De AR ternal A tachedcpLechy ode oLl of e peLy | Gally gexcel | e

~conduct i ve propert e pro uce pierci g process,
wher ei n a-‘ﬁliéﬂ%@tsleédet t apndl oj $l¢%tIfQC§©edlf§bléonﬁé@itledth¢o tentdlsadiiva | ead

at tached é@scml&@l Hreontaed \Mh%EeSECh Q{é}%P/ wed h @inef fectedi@maneduci ng
e

t he electrlc tive resjstan inthe electrode foil of about 1 mm
Wi dt h. Nb?% %@ gﬁgtrq4ﬁ3%01l W 1ch QS to be used on the pogiﬁgve

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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tab 14b of the |l ead attached termnal 14 is superposed on a hole 13a

formed at the electrode foil 13, and then a piercing heedle 12 _js noved
down fromthe upper side of the tab 14b to pierce thrgdgﬁ“WﬂﬁmgQ§;and t he
hol e of the electrode foil for -the purpose of forming the fins 13c of the
tab 14b at the under side of ‘the electrode foil 13, the fins 13c of the
tab 14b being, subsequently processed to be directly in contact with the

| ower side of the electrode foil. Fig. 1 26"
Terminal Attached Electrode Foil and Device and Method for
Producing the Terminal Attached Electrode Foil

[
’ Abstract

“Aterminal attachedelectrode foilofelectricallyexcellent
conductive property may be produced by way of one poinﬁ piercing.
process, wherein an electrode metal foil is fixedly connected
to a tab of a lead attached temiﬁal in contact with each other
with an effect for _redticing the electric conductive resistance
in the electrode foil of about 1 mm width. More precisely, the
tab 14b of the lead attached terminal 14 is superposéd on a
hole 13a formed at the electrode foil 13, and then a piercing

- needle 12 is moved down from the upper side of the tab 14b to
pierce through the tab and the hole of the electrode foil for
-the purpose of forming the fins 13c¢c of the tab l4b at the under
side of the electrode foil 13, the fins 13c of the tab 14b being
subsequently processed to be directly in contact with the lower

side of the electrode foil.
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