;;é3eDD,(T\6Tu{V SPECIFICW@&CN Term nal Attached El ectrode Foil and Device

and Met hod for mm e Term nal Attached El ectrode Foil Background of
t he I nvention \\%\
e

| nvention: The present invention relates to a
term nal attach L&t ode foi 1l and a device and a net hod fo@

the termnal attached electrode foil which conprises a lead a MMMMHMMW

termnal having a tab and an electrode netal foil, the tab bei ng super posed
on a hole fornmed at the electrode foil and fixedly connected to the

el ectrode foil by a method for_npving down a piercing needle fromthe upper
side of the tab to pierce thr%BEﬁIFEgATéQNand the hole of the electrode
foil to formthe fins of the tab at the 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

el ectrol yti aexarideniskt t habed Hlead midacodd dedmendlcd andddtterdetfor The -

el ectrolytic condenser | . i fd hi 1N oil of purity
about 99. 90, ggxygﬂﬁﬂéTﬁﬁéﬁ%ﬁk@%ﬁ%§§ét¥ %ﬁ%%s$??%€£§$%cﬁg%%e foil having
an oxidized filmforned at the surface thereof, a negative etching alum num

electro@%C&gkbugg 40 969U M higkness and an el ectrol ytic paper, the
positive el ectrode foil, the negative electrode foil and the electrolytic

paper bei ng superposed one after another and wound up into a cylinder. In

Fi gs. 2FithpodghtRa, thkenkgad:attached termnal 2 is generally produced by
welding a tab 2a of alum numtq a | ead nenber 2a,%$ressing t he hab 2a into

a flat platéMBnPIFTHHT ndg"WRELHER pHeYt Dt FRe &1 Be PaB2t nfbtaRPERt i ona
shape. &heckeadefoil andadeviceandamethod forproducingtheterminal

attached electrode foil which comprises a lead attached
terminal having a tab and an electrode metal 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 from the 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 the 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 foilof40to60pumthickness andanelectrolyticpaper,
the positive 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 and trimming

the periphery of the flat tab into an optional shape. The lead



i attached termnal 2 is fixedly connected to the alumnumfoil 1 by way of
a piercing process. Precisely, the tab 2b of the |l ead attached termnal 2
‘is superposed on the alumnumfoil 1 placed on a work table as shown in
Fig. 25 (a) and is fixedly held by a holder 4 as shown in Fig. 25 (b) and a
piercing needle 5 of a point portion which is square in horizontal section
is moved down to pierce through 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 r sectrvel the . under side of the ur mforl .and then
the 1ingthACHRT BErlTad} e B4 EHaY GRBReStad tp YA 21 531t he

al um num begi wat as ;ar[;m@ceﬂs@cbmr:ém d?n‘em:ise)m, aha n:d;l:cé&be@fbyhaarrows R
and S a 0 Flg 2th g crlngtothe
convent ﬁgégl %9%08(1 ?‘ g %r ng p?ocgg %%Fr’e fi ns%g gfl%f}‘ﬁnﬁ Ui num foil 1
and t helf phgced o a herﬂ(abalzbeaare srawred nuRdgr 2 héahland dumfigedly in a
doubl e gtructyrenthabthed ishsAcipfpide 4 tg)zgarg 8, A ekg cout si de
of the |n§¢g Pbar{lun%r?u% ﬁ (‘P 56( En epg}gﬁtggogt t hat

t he al ufi afin fRRINY P&ﬁ&ltoalbwizbcar eSr%‘aﬁ!ﬁi?%dlft d‘%r?é’ﬂ%#r@@l‘i&ﬁr%’alllsy fixed

connect mavh 886R O hsile Mid iRl @8lkr L&l 25 Al @ 1RASInshA e’ 10ei ng
r emar kabl y reduced and with the variations of conductive resistance bei ng

reduced t 85nPRAPHINM P wWhiZh Zr E¢) niordsarte didmedite dithsctlpy angf KGeREi ng t he
q:JaI [ tyltﬁfe hhemehaft f@iy;l Cak®Ndenseih zgme@paidtmvfeqry at exler erra?y smal |
el ectrol yt,i c ndenser of extre y ak. el e current. ln order to
reduce * 8 eP cltg asgnaney %81E§L5Li §‘W§n58e8f %%‘ %éflﬁ ﬁuﬁ{‘fjo?F #r&nd tab
2b, it Eaxeelqﬂorteldet]lmteﬁ lsei del offi matalopbriiamdf hehet ab) udl nare for 1di r ect
cont act c er rding._t venpti |..pLercing
nmet hod, 1 :%%s %Q%da E?n%ﬁémdrlgrgﬁggogrseg thggwﬁgﬁ Bphgggé‘rﬂ age of
formati endf Bl er ehawn31asFrLg8| s23ndngdh@3f.ins 2c of the tab 2b are forned as
enbracing t &S, ba 9frd Qhu@d?}dﬂ?&;] dt&tﬁ% é&mefbfapmegﬁodThe tab
2b is, there ore in contac um num f oi | h the formation
filminodr PéﬁifﬁgnEeP%@§ﬁS§hetbabfZBSaﬂré prﬁetaremlﬁmwe. rfO}.l Asabde result,

the el eghkl €ids 2608duald e esd satxaéﬂ%z\méd uRlek 2heb41LRidud 21 the
val ues Rel ng not sufficient for qT%tl on of t he el e%téll c co%Puctl ve

resi st anck? 3P ke &ttﬁé‘FtHaYﬁdth? £ B8 TnOfi the SPD AR AfiURPRBRf 0i | 1
may be parthy buokedebyffohaafinn obh blethenaldmiabtmt 8bi2bli nHekhe piercing
process, ,and efll broke a r parts m correr i,rect,, contact with
t he net %It IB%“F'{W on olr‘?ttr‘?éj a u n%trn Ch0| s qi‘“’flm’ er i nc(?itr?a P(t))na(%lf5

resi st amequieddctd memeHdbneverhamoendt by g xesl t:heneohwemti! ezah pkbeci ng
met hod, it hi $h@d MY MRASSI Rl fif & CANTFOL 1 £ 04 088 abé‘lﬁg d?éhéi‘%ﬁlionﬁﬂ

ar ea betvveen the fins and the netal portion of the alumnumfoil t he
resul t, TERBCELr3RA WakE Wne |vaToie Weom eifdeendyc ol ¥ theisd sdelidscPri ey

resi st apeaucEur ttRermiditidlenmndcef aze engarRint SeBéhet SCHERbYELG
condenser has been incr eased in the regcent years, wherein ﬁQ el ectrode foil

of 1 mMmALAPRNFINENpIRTeddudhitni Oadde t RAestaLlYEds f6PNIRBFhe easily

br oken, ebpbcselmychoreducék@ﬁemélglemhnaCeceaduolyvecresnaéaeee afnd of
vari ation, ther i S, r FurtheE according to the conventional

pi er ci n§XHEERGE! v He?&oeg‘BFﬁflﬁr &FEFRB process is required to obtain
mechani cal dtr emgeh tq>tre@;cmcn/m/eﬂ,eqtrm@sszormbecmovreakesastmepooﬁt

pi ercingy, Brm&%{a }o'ﬁ 13*5%' c &bl r ode; 4 ‘%'e&uqfre% %Wt‘i’\tehalhifmhgm N a

t her ef ore, unavoi e€to ta e a ore - point ércing process to o
suffici 6AtLebnandtihe tateRb Sinfd m ddufedte cont acsndiéhi eachr ekhedn not be

obt ai neﬂomév\é@% QEch&xEQ”H@”EhQnébnG‘Bﬁtﬁ?BhQi B!L@Eéiﬂ? methed, agngentioned
above e enan an extremel y smal |

en i.npgsSible to sati

el ect r ofyfSc LeoRferdamigime i idngl ya%‘?reﬁr“}ﬁ‘i‘it‘ﬁh’a% e 45nRf AefgAf or Less.
Furt her fo&maeeohhelﬁrhurarﬁgﬁﬁk 4 cabsl ik u? Eagcubéyfhﬂr@@@ tlh@etlbbnﬁbog
piercin cess, a crack ma prO uc at the um num f qi and may
cause t%eg Eﬁﬁ‘i“ﬁﬂrﬁsf i 16¥go ot iSF £2 %% g S IGHITH ﬁ\}entll 8n: The
i nvent i ehohas iheehgpr 29 d'E-tiet dabl Pl ha} ethbeedefept $n3contact with

the aluminum foil 1 with the formation film intervening between

the tab 2b and the aluminum foil 1. As the result, the electric

2



and di sadvantages of the prior art. It is, therefore, a prinmary object of
the invention to produce an extrenely small electrolytic condenser, wherein
‘atab of a lead attached termnal is superposed on a hole formed at an

el ectrode foil which has a formation filmtreated at the surface and a

pi ercing 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 mﬁthout formati on of the fins of
the electrode foil for the purpose of_ fixedl nnect. the nmetal portion of
el oct 1 JARNTEFT 1 BRI RS T FHEE T Wb 1 e? M Hall ol -di bt Emt%etudith each
ot her. péing rnokheriehiatt fof td@udtventdOrhieoel edueect ben@heel ¥écC
conductive, resi stance of the electrode foil and the tab and simultaneously
reduce THRIY57%%1 ons of the electric conductive resistance with a
sufficient @mnﬁusbmheraheadpbﬂaimedmby1mmaﬁ$1mhabnﬂwpaﬂnm1pumrﬁmng process

at an e]e e f I h a It is
anotherio j%fﬁg a tHéPFH%Ent|§&I¥8&g§6 S@L%g g#&l?égé gpegfro ytlc
condenstn tdfe pimmchegghrocessesyd fhecifddimybopkgnagrmmotrebPghtsvhah a base
plate 'é&hé'qq{jdl%'c%hcbﬁté%hb?éh ik trﬁ&é@@odctﬂotn b® eRetheinobigct of the

invention to produce an extrenely small electrolytic condenser, wherein a

tab of £0ibddia¥ Pathed g hinal1¢n OLUiRS hRSRRCOACAUSEIQPe HRIRVEHr med at an
el ect roai@céminmmur@%@nf&{mwp pidreifsahechad, the syrdpsest hereof,

t he square hol e having four corners orjiented.in the 1 ongi t udi nal and
| at er al 1‘@?%%%@5%§0&0%W19F%&brt@o‘é‘ 2 Gl e EPIRRGL #FE LY LT ng needl e

whi ch ishégual< and Baei gensal p@ﬁ@id}@rbf s H\wadndewm ffeam theasippras si de of
the tab to f & e thro h t he. End the are -hol e .of th&telectrode f oi
e ]n]g“ﬂ n

with t eSS eé’f—"rtl Sngr”iﬁ aev%]e g LGt e " WS H ¥he corners
of the segiastainod e respectlvely thereby to fornlthe fins of tab at the

under side el r i f f t he
el ect rode fg?fEQSr' Eﬁé §§ﬁg§§ 8 :ﬁtge ect t#? éf§3{f5$¥ Ton of
eIectro@@ndQﬂ$eEuh?&Ih?ﬂneaﬂcaﬁﬁé@ﬂedntéhﬁlﬁaPeDh HepBst %ﬁﬁﬁ%&ﬂ a® th each

other by yeyr&he P BH NI okl AGEEH 4is em%wg?ea geRerf 4 Gt f, dapmge at the
el ectrode foil. It Is another obggct of e invention to produce an

ext r enetbecEpde daidt FYyPe ceapht ke, But sPelYChesRICFELRR 2L cur r ent
by Fﬁar@l%ﬁti{@ @@@df th@@tme pit:eésstagn@éoeaas oestvmtatqr@ed @@e@t ¢ df |i|ts lts .
anot her o ct .o invention to produce a term nal attached el ectrode
For Motk L ruE pe T St b ke o oR VRl Toad1 RNSRARE
conpn:m@nh@dprESSwuBbdlnncbmdrngng gireckas i aadjud deal e aribtaairmanged on
one Si I d t site side of
the el ec? dﬁﬂfeofl gEL%igﬁovab l(% ﬁ%t oat}and&?&[ ?ﬂﬁﬁggaggehgﬁeq{%%%f oérm a hol e
at the &ewmebie Fiicing medradsmY orhauppild lect redk diaidced 4 er mi nal
to the @haeidage folds suaieidalia, tabaalddiod aad @iacheshd gigtnal may be

superposed on the hol'e of the electrode foil and a piercing needle for
pi er ci MR- eFF bGP TOGE SBabe At aife 2t L F¢ bRk Ikondisdrl V& agesf TR ab.

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



Summary of the Invention: In short, the invention relates to a nethod for
producing a term nal attached el ectrode foil conprising the steps of:
+formng a hole at an electrode foil which has a formation filmtreated at
the surface thereof; superposing a tab of a |lead attached term nal on said
hol e of the electrode foil; operating a piercing needle to pierce through
said tab and said hole froman upper side of said tab, thereby to formthe
fins of said tab at a | ower side of said el ectrode foil to fixedly connect
sai d eI r ade nd. s tab.of th ad att che erm nal _to each

ot her, \Aﬁérdéﬁsr?ialnat%&s O?otﬂ]rree ré;% s‘lél 1%eéfr ode ?} 'rev%nf a?%e fins of
sai d el ebieotle d0i Ithat theentienof teai [drcprﬂmel regt stegtprem@tyhesmaspect of
the inv j

A A i B L e i .
a reel haﬁ%%%ﬁ@l%ﬁr baéef 60rmadund amerleatdinse fodildwBiebt hade foi l

having g forRRti 0 filMbrbagbedatt t k06 SHF A& AN G ﬁQErmHF;”h@QdﬁeSquare
hol e having four corners oriented in the Iongltudlnal and lateral S

di r ect | bAdYFed foynef Eerr bR YRR rséé%feetfl VBeytaky isePpssrRgtArew® of a | ead
a_ttaCheﬂhéetﬂl})n@hdoﬂbé&h&lé%ﬂr@h@%ﬁﬁ@fr&gh@ ebem_tté@ﬂe?fmi theopergting a g
pi ercin eedl e to pierce sai ab and sai 0 om an_ upper side
bt “sai dOF 40 ThatBufriBE Pt Phahs RLCst TosRrR Bb e Ao utobRPRaf i or —sai d
el ectrodé floe | £fins fafkadley edeataeckes &iod lelfeat tbdephiopbsandfsfixledhp of the

| ead at ES‘SESQ&%’M@&%&@%E o%é‘fég%‘&é%oﬂlsﬂ%Réﬁre%d“Qtﬁgéﬁéc? s
square ' horrzonta avin our caorners

agr eeneherminal t he dboectocoetacbf Vsslaﬂd shretiif e of said el ectrode foil
at the timeyplss 5abHnok ARGRA SF PRAIAyRET 6h T SRLGEL RE1d oflEcapflc sal d tab
of the lead attac termnal are fixed to eac Mssure appl i ed
t her et oCOR@ABEhbYe asprityice hef | Hientl ont Fedat 6@15@ oaladt éﬁ@n 24 ached

electr osﬁmuptén@@un@w %bagc@rmé 655:&9@@05@'&1? vhbh e ia Eonamtt oRefil m
treated at . the surface ereof and has a hol e for%thereat a | ead

at t acheBeE&FFRRGE "HAN ﬁgs%nf Hbl St SOPOVSE 1 4574 H 5 PRt r ode
foil andffdrvee(ﬂio)in(topfl@ﬁ(tﬁdg tp(rddeesseheczirr edechebde el eifnesarehel ¢ctrode
foil andms ét ached te r m ngl are fixedly connected by neans of a
pi er ci ng"n d‘1”e ?edeto%%‘rce thr'8ligh said tab and said hole from an
upper Ssi de of madotlabr abhipr@bp ft ohé dmmdritei dri he zon‘ocsarej atsahtest | ower

si de of i Y, ct..s fo and said
tab of tf@:?gﬁ%&%%(ﬁﬁh%%% nEa 3(1?‘?)% e%%ﬁ&l(‘i)'?h%F gégs E?’%éﬁ?% ap(%){fl ed

t her et 03 - Ahouhdre ffesti tdf a hasenpdateohnFéngeds wblﬁ t &8l L3k ached

el ectrogg §Qb!lwsp@rising an electrode foil which has a formation film
treated at the surface thereof and wound around a reel to be pul]ed out
therefrom &5 UG oaRIe6FICHERS AgVENSdPR e HBP@UF‘érar?e%x‘E‘H%P%]an sai d
squar e bkl kayatgJ1euri oc@bnaésselrl amrtx@dem d habl ong teddnat t adtekd at er al
directigns of ialdeectrodg a eag? hedt rmn h‘aﬁ\/|£ atab
super posBH b s it S8EGEPESh I%ncﬁ SAYE TS 88 r'?%(ill aftd $15%2dtS"Connect ed
to the Ed)el:tvm)dm hesla fwlnmaéunnsﬁll:tnetlr@tattre@ﬁatftmé samfasai thé eawlf at t ached
Lerm naknalGubl-kal v AR0RRG!RN PYOFRADS i  BLIAIERG el &, davdng @
square s four corners 1n RorizZonta on, sal Iercing needle
bei ng o@@daltaitdertai giregitépoe ohrihglelstitdrads fadd sapbdesguuedyhie from an
upper Sé‘i‘ﬁe%l%%' fod @b (R ithe: £ apditis ﬂnmatlzfom%aﬁ%c@%ws%n&&e&al d

pi erci ng@nee e are put 1nto agreenent wt e four corners of said

el ect r od@WR of 7O} ddiSeEPPRE| §idenhef ebye tierld cFIQnPtlﬁ‘écmel h8repdBatietE@P at a

| ower saflg tafe SRYUA R aeticode figdle tdif sl 86 icORNeEt Lhal @b@h@ﬁ& reede foil
and sai d tab, of the Iegge ttached termnal to.e pressure

ﬁ ot her b[y

appl i ed RAHETE 14 BER ?)’e‘&‘ﬂ gy agreSTs PNt bh the &o8des 8h Wectrol ytic
condensefquspaiolsd ng spe celigetingde hbakebywht chtdas tand arimat bant &b lam tr eat ed
at the EHrfac ther(jeoI) and hag %hoolle or med thhel’e%o a, l.ead thached

ter mi nal " haVtit 0 f & t§b ?poee o C)d”hol SHY% A8 fae&f)ro(a ¥5 1 and

fi xedl yf cosnec ttée Ed)etheoébeﬁd)xbd@)rf dile puosienogafl txedégtcodedoi | and
said le r Y ercing
needl e gg%?l%:cggrb? %t?pl?)g?ctggi c?%go{!ué)s(fg)g& angﬁeﬁg salét}xha@%qfti%%n%}]ﬁupper si de
of sai dikglradfecenyach fvorth @ﬁ@hfome@fbxsaﬁacr PhI BreaSLoasPretefts of said
el ectrode foil to fixedly connect said,electrode foil and said tab of the

| ead attached termnal to each other b)? a pressure applied thereto, thereby
to forma termnal attached electrode foil which is to be used on the
positive and negative sides of electrolytic condenser respectively.



Anot her aspect of the invention relates to a device for producing a
termnal attached el ectrode foil conprising a press neans including a die
* having a die hole fornmed thereat and | ocated on one side of an el ectrode
foil which has a formation filmtreated at the surface thereof and wound
around a reel to be pulled out therefromand a punch | ocated on the
opposite side of said electrode foil, said punch being noved into said die
hole of said die to forma hole at said electrode foil in cooperation with

Z?Iegt ?I‘gie &dﬁeaq&e{%et conggf% on at“j%aj @t%ag?gg%%(gﬁg%ﬂe %%’?P;ghzgl ?er m nal
i s super poskd igmnsdite e kot ofdile éheenkode Fobrodncagnesnermme herewi th; a

pi erci %mnétbeekeﬂywca oQirff‘{eCdéer ngedl & ORGEAEPd L,RaI0VE) fkEF £k NG
t hrough said tab and said hole of said electrode Toil fromthe side of said

tab to FOFFRThEYMeRN PN @r‘?et‘tﬁ’é)léﬁpﬁé?t-”@l§9def(tﬁesﬁ asdenf R4 r ode foil
so as tgpddxedly connect said electrode foil and said | ead attached
termnal to each r.ief scrl ption aof the Dr awi ngs: t hr ough
20 rel ate tbttife? ‘Pr%b%it S P ttﬁée ERYERTIEON, CaiEUce &' %11
per specdt techd@wlelctaotier fbhal o fttcanhati ellecivrade rb@h&tehcbhteyluwnt i on.
Fig. 2 is an epr odetq‘eped' svpectl ve view of the term ed eI ectrode

r

att.ac
foil, r%l%e %ectqwmsejvﬂl%f I "é‘tnf cHE Y Al and (b)
is a pelhsspeewlmg a'lcew bblenarezdientrra:mhaed onl onewiHadunde eeadgirode g. 3 is a

front ehevpthangloucuantaRed8vse §robpBERYYE! D8l B Epemlnal. Aldached

el ectro e | r_tven ron el evational view of the
devi ce forl mrwwvw@ltemntt@r ﬁhﬁapuét péchbd diechepbeetd ofdrm ghdwnle n an

i niti a'a@@ﬂ@'élé&z@d&?@iﬁt 'aoﬂﬂecﬁhﬁlsé ﬂ&r %uF @0hin 'ae\téétj%taéaéﬂéﬁ/\’ of the
devi ce for producing the term nal attached ro oil, wherein a press

e :
nol d i stopeieto therdaataosifubr tl gyre téta‘tﬁéaé’l‘e%tli‘%déafj(ﬂqtaqfl%ji 6is a
front ett@ﬁvfﬁfﬂé)ln%law'b@WsQE)eTrb%s@@Vbﬁeth@rh@l@d@EI fige térnaeét_efda@ado;tatt t ached

el ectrode, foi), wherein die and a punch, are wa romthe el ectrode
Forr ! aramd oomernd senale Adr fnrraiae PheotoBronab i FREngIe, €0
front efewattitonalppdrewiefe tdfe tdeyitcsb f or produci ng the term naI attached

el ectrode foil, wherein a foil holder is noved down to fixedly hold the

el ectrode foil while the | ead attached term nal is supplied.
Summary of the Invention:

In short, the invention relates to a method for producing
a terminal attached electrode foil comprising the steps of:
forming a hole at an electrode foil 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
an upper side of said tab, thereby to form the 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 the fins of said electrode foil at the time of said
piercing step.

Another aspect of the invention relates to a method for
producing a terminal attached electrode foil comprising the
steps of: pulling out an electrode foil from a reel having said
electrode foil wound therearound, said electrode foil having
aformationfilmtreatedat thesurfacethereof; formingasquare

holehaving four cornersorientedin the longitudinal and lateral
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ng. 8 is a front elevational view of the device for producing the term na

attached electrode foil, wherein a piercing needle is noved down to carry
-out a piercing process. Figs. 9 through 18 relate to the processes for
attaching the | ead attached termnal 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 termnal attached

el ectrode foil, wherein the 8 el ectrode foil is supplied to between the
die and the Eunch. Fi g _éo is an enl grgﬁd front el egat_i onal vi ew, shown
partly PAIGEFEPRS OfectinClEFtrRECeddht FASPEEFEYCLY  t REPEERPES Por
produci agthbeoteanieadl it ached edaeinoderd aidid whegraaien hohe difethe noved
down to ﬁl amé t.he elfg:t rode foil Jin.cooperati 0(3 with a V}Drekt];labl eh Fig 11
is an efrSrgEGIEr bRt T eI W o A PR CARGWACEAIE 1P P ar&rt FREPUSBct i on, of
t he essentidatapand sefid heldefrom dronuppreodsddegof leaidt@bnatharebghed
electro i, -] h i P | i he die to
formthggsgggéet%@o%%g?oghgagﬁgg ro%eg?élg ?Hﬁ%&é %ﬁfaisglgingg% gr?écei front

el evati érall GpeRixeHduncpanery saideetliechirodectrdm, anfl spedetabneifal parts

of the dgyi Lead Ak tRLALUCE Ol RS 18y BhARIo3dAChRE 8 RSB L ngWher ei n
(a) shows the die and the punch noving away fromthe electrode foil after

the squiPE8IREI e PIURER AN AF 1 EARLRL GRS RAYINGAGUEHOT e LS B AR
el evati gral putewneb hheeeheatr adenf ehk Hauvirngotrhersquar eahal sghareed

th t ig. 13 | I f t el ti | view,. sh tly i

vert 1 cahodecpf ot S il o Shatfie e Hl AAAEE 3L BAoRREPNY ( he

t er m nakndt W¥Achedneseid r ededtaidde winer safdt baeb | @ad hat laehedt tachedal havi ng
tab i Li,ed to.th | ect fojl while the tab . i

or come et PR s LaliERd hEREgTiGebY et ProasopgiqbP ey REFLR

enl arged fr émotdlesvasperd! of ebheshowenpgdonl yelatesy ticad tecminal of the

essenti ak 1BANLY Of el (i, diE\0q EORoRE QUHG NP oBE LBHE! ARl 1 Ahiaghadael ectrode

foil, d oa/nagant I t he

erein the die 1s nove o0 clanp the tab and
el ect r odefoonatian dodpe taeagedpt ht ke sugfiacea gbegeok gnd 1Rs ¢ Balenl ar ged

front elgyabtantRiradtes 188QWR tRhklt d MR It h§4] n§8&EIPNsupbrpbgegssenti al
parts of the device forEBrodum ng the term nal attgihed el ectrgde foil,

wher ei n°Ph&3pPePeiRghetBfect8Chb0EE d80t PBIpfLeread ¥ heCPRBCEEY bBPm t he
fins of thabedéct hedé oferl Siwderefid kaiel ettepdedéofdil Rrgl shbdi sead enl arged

front eheyathaneyheisn Sh"2iRa0: | VebndEl 4 55 n8SRL SF'a Bletlngosent ia
needle operated to pierce through said tab and said hole from
an upper side of said tab, thereby to form the 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 thereto.

Another aspect of the invention relates to a terminal
attached electrode foil comprising an electrode foil which has
a formationfilmtreatedat the surface thereof and woundaround
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 longitudinal and lateral directions
of said electrode foil; 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

6



pr'oduci ng the termnal attached electrode foil, wherein the piercing needle
and the die are noved up after the piercing process. Fig. 17 is an enl arged
front elevational view, shown in vertical section, of the tab and the

electrode foil, wherein the fins of tab are fornmed at the | ower side of the
electrode foil. Fig. 18 is an enlarged front elevational view, shown in
vertical section, of the tab and the electrode foil, wherein the fins of

tab are pressed agai nst the | ower side of the electrode foil and the tab is

fixed! v popoechad, L LISl 6Lhone. aidoy F8y oA Fopm Plbppsedyglan

el evatl VI ew O erm na el ectrode
enl ar gedf pénépt@éxw@hm@ndaftltqmtm@t trhedloun catmers @lf@@tmeet@lmg Figs. 21

through,2oqi &l at& bk i pFd kg REEmeNPEREEN FLE Fodl ESrRePETSPESI{NE View
showi ng a piercing needle noving dowmn to pierce through a tab of a | ead

at t ache®ll ¢k APl faind remPeedH vad el Eberely £oi fouh Wi dinsheftedids pl aced.

Fig. 22¢48 a?tnaeﬂb@éﬁeglﬁéoﬁf @Aﬂaéllétrtaéod@ %ﬁhewfmeaeptd;@@meé@ctl on of
the tab and theeectrodef wherein the fins of Bﬁg%‘?elect ode foil

are forietd fladteqdsndrid %I’édoffa]tchéag et rad s F’t59c BNy process,

the fi n'sOoéa@Hlasﬁ;m@ﬁlebizoaIpb@m@réaa;[glsnédaaﬂhéhetél ns of tab. Fig . 23 is
an enl ar ged frEgt el evatl oEqi vi.ew shawn in v§rt| cal section ff the tab and
QROFBPT, N

the electro T B VRN T BB RS 128l ot o 1Y it @

are pressed
agai nstcrbméemm\erccsupiasﬁnq @ electrode foil whoidh ed yacbormezticme | ead

attacheg, { E%B%gdt%E 8sﬁlr%3tcragﬁeztéﬁ %an& J4 Hé fotz%{%cpﬁr\é‘?e ; cont act

wth the e ectro t hr ough ar ger ns o ect Fig. 24
is an e@llaaragvbétpslaszheél é@mi@@hlhaﬁm of tahe FwperRRIehONashed ROt r ode

foil Shawagetél%éefb%é)ffoellle%@%xteguly %&ﬁ@ét@e PeyeRd 4 hecexdgasi on area
of the fins of tab. Fig. 25 relates to'the processes for fixedly connect

t he Iea@ohhaBﬁéﬁlPéarh%e@%rQ%f@Pécﬁﬂ%%ﬁel‘?éPP afteychies! ggrminal

are fixedly connected by means of a piercing needle operated
to pierce through said tab and said hole from an upper side
of said tab, thereby to form the 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
byapressureappliedthereto, therebyto formaterminal attached
electrode foil which is to be used on the positive and negative
sides of electrolytic condenser respectively.

Another aspect of the invention relates to a device for
producing a terminal attached electrode foil comprising a press
means includingadie havingadie hole formed thereat and located
on one side of an electrode foil which has a formation film
treated at the surface thereof and 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 is 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 from the side

of said tab to form the fins of tab on the opposite side of

7



(a) is an enlarged front el evational view of the essential parts of the
invention shown in vertical section, wherein the tab and the el ectrode foi
are supplied to the predeterm ned positions respectively. (b) is an

enl arged front elevational 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 electrode foil in cooperation wwth a work table while the
pi ercing needle is noved down. (c) s an enlarged front el evational view of
the essential parts of the invention shown partly in vertical section,
wher ei nsthd pieeckagenEednesbSaeDvedfd&mﬂ1y0cpheece shedt abeandotibe

el ectrode.foi e f {. an tr foil at the | ower
si de ofg%E Pec%ro e é?lattg hg % H%%?H Fgogggﬁ Pﬁggﬁreferred

Enbodi ments: The invention wll be descrlbed in detail in reference to the

embodi ”BQEéfaﬁeégE‘Wgttht Be @BE%QQ%%@W ngs. In Figs. 1, 2and3 a

device 10 1s use roduce an el ectrode foil haV|Q% atermnal. The

devi ce 10 |§16ﬁeﬁ%&@60@%hBpéﬁé@té”@éb“?&ﬁmﬁﬂlﬂeﬂéﬁﬁ einvARLifg. a | ead,
the tabyhkdbebgi ng pl aced on an electrode foil 13 which is etching treated
and has a formation filmtreated at the surface thereof g formfins of
the tab 14 &t9tHel? SREETRRELIVE Né oW R fod® NG 2 g Cchebe LeGtEGdei x t he
el ectrodeifiobk tBeandvbheibarm nal 14 to each other. For attaining such an
object, the devige.is provided wiith a press nold 11, _a ani sm

shown ) forFéﬁpp%yﬁﬁg gﬂee§8$ﬁ?ﬁglB?rgggﬁ%6VemHﬂ8H ﬂngﬁg geF%éﬁa;nd a
needl e adPthohegi electigoddiefdial he rafirt Ha)tesnzi r;&irs:bfecztndrd kéewl eft r ode
foil 13_a vided to
form forf%g(g X\{Pté&égésg'isj%?@léﬁ aﬂﬂa at ]t aoe’l%z% Ictf(1 % g)ﬁt%{eé squar e
hol e 1331haVrﬂgef69&lcuﬂnedsalgbnﬂeangeeﬁlented in the Iongltudinal and
lateral dir 0 eb est Pidi 2% R Qib@qkﬁ{ Yo8i®WMgi N Fig.
12(b). As sﬁg Ojlgsggftr%%t ¢ 5%(225@ (fwo IS %o osed b Oa dlyﬁg18 and a
punch 19het hergipaiga eﬁﬁbeﬁogﬂﬁpéﬁééeaﬁéﬂé ef th?hé“%ﬁ@%%?@de foil 13

which is dpgyn oyt  Feshe d1etlatlibmdvidRRIf etk asviBkdR: Byogukdegrol I ers
16 and the punch 19 being positjoned hel ow,the el ectrode foil. 13. The die

18 is fFREdtes™ddile aldi QhELRCTEOR ERGAge Nyikh 3N pARLES3 and may
be vertbcahhylﬁnvablepeﬂathendlrectlons i ndi cat ed by arrows B and E as
shown in Fi .and S ectlvel sh | ower 22
i's arrange hroﬁSh&l ?58”‘?‘% Oryaclo‘r'{ﬁg‘gtol%\(l)\ﬁr:h%mg ?ﬁetsdcfé ﬁ "%%,? 20. The
cam f ol kbeetre 2Ri may atm:qﬂlwis@dedlmmdw feidanvdevéte 4 prsisssiiowd 3sto nove
the dieg, 20 .1 e, di o] d 4 eBiand E, such that
the die ?gkﬁgéd ggsgo%ﬁ gg%gdHB% gk ghe S?%S? 28§gr table 23 of the
el ectrode ffdid- %rleomérﬁgt@é«m%lmalméem@ 4lze devier e WeRUGl3Quare die

hol e 18ehteocreﬁnolrdmngtfttaenéqt@wc@%@eJf%mat wh@@e@h%ﬁh&@d@nd @i pudsn The
punch 19 includes a pin aV|ngE§‘free end of a _sane geage in sec |on W th
t

the squérFe BPECROTEPL8R ¥b o 1B PP Do thé sgdal fgaggahehe
cooper aisofownnéd hbetBgqualecdredbolfeil8a and is positioned as opposite to

the square die oIe .. The nch 19 is fi ch hol.der 24 and may
e s1 11 ngly o0 a °ht EaBh i el (i bRy ReB I p B g

i ndi cat etdebyeamioad &tbadhEdaslehbwndenfbigs Bhandib aefpetthokdgr The
punch 1 e t u e square
hol e 13§Sa xn%gdgﬁécgrg§4&¥§3fh§§ﬁa§ﬁquﬁ%ar<§ﬁ9?81% q&%?ﬁ% %%%? corners
13b be|agteﬁhedtearmmnahelsoﬁgpp&dedal and | at er al dlrectlons of the

el ectrode frig d3s LreBAPANISAL N2 SHOMIo £ Ol SHRPLYI R %P@d&@ﬁl@g attached

termnals is provided to supply the |ead attached ternina , as"shown in
Figs . tbeditrmigal attgehed akgnferods foé lplvdaraifea tdp redmdoree®ke t er ni nal

14 on ths mbe@ar@denfeblcéarynogenéobﬁbktlwbtbrbbesequare hol e 13a of

el ectrode leI § he | ai att ached terglnal gdln a | ead nmenber
14a havi ng T3 -t &b HRARUGD dBukPhaiewtldé etHéPEFBSQ%h OF ef 4G 1 %9ppl yi ng
nmechani shei $3eall atgaokedl tyrikhawn nechaeleﬂewhrohe|50tbnposedebﬁ a first
device (no .shogn% for transpor d at ached t rm n

|
o ot s Lt kAR ELBE st Aok eflofhl A8, 2l devi ce

(not shawnyefoicakbceratiingn t knd tbadeattathed parts of the dev1ce for

producing the terminal attached electrode foil, wherein the
8



" 12 termnals 14 fromthe first transporting device and for transporting
the lead attached termnals 14 while the termnals 14 are placed in
“agreenent with the square holes 13a of the electrode foil 13. As shown in
Fig. 3, above the punch guide 25, a foil presser 28 is arranged as is fixed
to a foil presser holder 29 which is in engagenent with the base 27 so as
to be vertically novable. A camfollower 30 is arranged at the top of the
foil presser holder 29. The camfollower 30 may be noved in the direction

i ndi cated by arrow H by a cam device as shown in Fig . 7, thereby to hold
the elerdddfid Aidi 113 4 BupPARVAOBMbRAt BRePUNS M i dee Fupdie pi erci ng

needle 12 is provided to give a piercing processing to the tab 14b of the
| ead attabhed tEif aalemergehiregtie eyl erd hivigW 13heyniiertelect r ode

foi L” 1 vlélx_rttﬂtﬁn is@clt%?_r,eaeletﬁ@d&l%ntlﬂal thﬂs_ﬁrtrsi @'fCE?Q aeedée ﬂ(?rd i's a

needl e or pin having a distal en ich is of a foyr-cornered gin et
hna i Praliihe B bttt S e B aede e WS RTR 1F noved

t hr oughi éanics autiveaf dowe sgualam@i ehboékedBaooé fdiel dire ddbpehtt iaedl e hol der
31 is“irrkenagﬁ%erq%erg V\iéh the base 27 so as to be vertically noved in the

di rection' ihdi tat e tby arrow J in Fig. 8 by way of a camfoll ower 32
arranged Bhgt hiel tispamfertlhae:qeeh(ﬂlrenhoéHevaeﬂonahqiwm $bowowa T3y bei ng
oper at il -8 LAMsAeYl; 64 (89ttl§£'oé)//@err}t3ﬁ I PO EhameedL erdh? |8 moved

down in the direction |n'di cated by a give a piercing process to
the tabradCigig tihee |terninia lacHeh ehgdr abtcazpden ey ndlergitadied el ect rode

foil 15, RipqducRdviy Wsa o bNei dd 68 o0t hera s aduebrg the écfuaméﬁal
attached el ectrode foil conprises the electrode foil 13 and the |ead

at t acHlt e éttithf alecihrede &f2i¥ormed in one body as shown in Figs. 19 and

20, the |eag. ata ashed dralafigedl £Eénknel e Mo de viiaky, 14hoshgrifased on the
upper side of, tau]e el gctrode foil 13 in .sulgh a man?e{;I that the tab 14b cones
into agt &&RCA SROEAE e qBhr NP AP 3 HPfEESaP Lt e HeEFodeF oi | 13,
the tqtrddeélamhe;t rtgmq)itﬁgmdqhélhr%rmctl @Hﬁtmdé hes ifdi ,endienge ineeld Je 1i3whi ch
is nov 0 . pier rou e ta a-an r uar e

hole T aowass\elgl o@%ﬂgiar? ?BE 2 rfcgh RONTRE! %‘é"aﬂ%za%r? t%‘%eé)?%%t‘iﬁ‘ge Z’?)thhe | ower

si de cifttdwe tdleesrede hole 13, fatmed iats théceberhgogeebsitl aydilidt the | ower
side ofs tNg &l PUNAAG {1 LFe JEUIAI d QU HQGAG G Ry Beal attached
el ectrode foil 15 substantially conprises tche steps of: formng a hole 13a
at t heS®laxg male finrmed thifedithas a formation filmtreated at the surface

thereof | pugeriPssngn tha draedl4bopt & hevd eashat taehedshsnmipait 1344 on the
hol e 13a of the el ectrode fgll t hrough the tap 14b and through

13; piercin
the holib YEEY IErdnPERb 1 0Bpert s SHoaHe A Bards BY FRAREGICE HOThi er ci ng
needl eraid@imyg ttre: fuensnildal oft tidwhddile ldix midd e il lgwevhesieder athet he
el ectrode i Q. as. t ix.the tap .14h of .the le atitached, termnal 14
Co°t helaatkaftagt%p Sy AR k¥ ahds HAB 4 BpBRal SB oS Fha RS HRG he
el ect riodiel WhiillelBhdueal d préserdeinfagheeiwite wild bhetdgpuaredolede foil 13.
Anot h a&t)ée shod for producing the term nal attached el ectrode
foil %;Sf sut s1(:éaln(:"?|§_ta[|t({!§e E:%;n]{)ir’i ses the steps of : pulling out the electrode
foil 13 f¥Femn d4 églanpnlprges) eeepbdelgGitiamhaieng ahewr PaEtdy film

treat eth &lertth@agusbaceohhes £ofn@nd it BpRYRE bRerketledile T ng a
square hole 13a at the el ectrode foil the square hol e 13a having four

13, !
cor nerRFOAIS N dited S9N IHRINRA ediPdeati&ridlr ihed@iondef t he
el ect rpde 150hdvdd drapaghiivet ¥ ;c1dietpest Ay dke t habe bt pddd e iliead
attached termnal. 14 o th%as uare hqle 13a of the electrode foil 13;
pi er ci'ly TR 96 W 1 K Hr  the square hole 13a from the upper
side of thRegtdd 1d4babhynieanedfrohe gpliera rphaleedkee, t shdwd partd vf i ns 14c of
the ta t..th Sj the electr fqil to fix the tab
14b oﬁq} %%l%ltgacglas?ggﬁgh’tJé?renttﬁ%le%fr{%olatﬁhgggﬁesc?rko%%gf%elo‘fﬁies fg)f pressing
t he fiprodiyriydihestt ame nawert tsiahedfe tdat msidsctfradde fbidrelidy thiee pi ercing

needl &;12 DI NG SHA 6 4 MR 2Rl S 86 QR and hay ng Tl qelners, the
pi ercing needle 12 piercing the tab 14b and the square hole 13a while the

four corierat drrl it gihg digtte hedidie ab e shedgiaskend@ilvi th the four

corners 13pyofid he sueana heleridarf1dne &Rt Kede fghéwrl’z%)ar&qrg;ecti vely.

The invention conprises the el ements as nentioned _above, 1.
in vertical section, of the essential parts of the device for

9



The steps or processes for fixedly connecting the tab 14b of the |ead
attached termnal 14 to the electrode foil 13 wll be described in detai
‘in reference to Figs. 4 through 16. Now in Figs. 4 and 9, the el ectrode
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 shown) in the
direction indicated by arrow A, thereby to nove down the die holder 20 in

the di needduiimp didiat@thdly Atmd dheceiead 8edel d e f&en diige hol der 20

is, therefore, noved down to clanp the el ectrode é0|l %é with the | ower
punch gﬁl‘iecrecl?ﬁ n9edg g Ide i A% HRPYRA ¥R e Bk Ye.
Subsequyerddasd he punch hol der 24 is noved up in the direction as indicated
by arrow C,..thereby to nov ch .19 i.nto the sgua dle hol e 18a of
Che di o 184" 1 bf mEh8neBIALORS & e I AT o T 1 Fige- 6
and 12, veﬁtndaﬂ(ﬁezﬂumndepf2®hestabvedd|hheheldctecdeoﬁoak,|Whh:ﬂﬁﬂﬁj by
arrow r t puRc 9 down in
t he di Reh Fg‘rrﬁg)éfl ?\ ai ca?egg%yrng? ?Aotgvté‘% VYE%Jeng te?‘gtgreog?‘I ?%%I %CEP(?/chhave t he
square-ﬁb#b-13a formed thereat, the square hole 13a having the four corners

orient ed Imahelhorﬂgl H%B%x@'&@ 'ﬁio@{talelwae&tdms Wed Nespbict{pde foil
13 respectivel In this case,” the square hole 13a has extrenely small fins

13c f or'ffdk & [ﬁﬁﬁ%ﬂﬂﬂngoéttpﬁetﬁgrPﬁﬁeretﬁé?%BFOQﬁlf%l%rmﬁQﬁkpkmrface of
the squaier hes @fjt%ﬁb ABS EB%S@@taﬂj’dﬂ{s@fhéUWe&lﬁTic%@Q%% d hefeadde The

resi dues (not WN roduc af the ti unchj hg out the
Sauar o et b 2nsf 0 |aphLen o e BhBaPEEarat aotite ielBaftodi bl So e
resi dues V\Fid; 1rpone ar enhargaﬂfg@bbmtﬁlewfamhmﬁquaee afi ehbalerniBaaby t he

pi ercin s t 18 is noved up in the direction as indicated
by arro &9éh éﬂéh é% éhd%fgl the camfollower 31 is pressed down by the
cam devi ceF(glot Zthwn)mt enbe rgede pedmpedn vehev idiv e itdre dseimidiahat ed by
arrow ﬂ%cﬁe doyn, the f0|I presser 28 and to hold the el ectrode
foil 1 |n p05|t|on sequent |y the lead attached termnal 14 is
transport edlgs- t hd ﬁhr@@gmoh5a§eiﬁ§€c§@eé byiarrewt G wvhexeivrm na
transport'ﬁgg”QQhﬁﬁb%%kéﬁ%btim@%ﬁew@h%%&hg@aﬁ?@ﬂéin&h@bdﬁ@%@éﬁh 4b may

cone into agreenent with the square hole 1 | ectrode foil 13.
Subseq 1 y-9 Riedcsr EREQUEH Plﬁéb 8f ds4lead ?@Fa?%%gdah??hﬂ?%WﬂF121 is
noved iﬂhﬁd&@ﬁhdﬁﬁéﬂeﬂtﬁﬁﬁdrﬁbixudﬁiﬁb&éﬁrtﬂ%ltaﬁniﬁéﬁiﬁbédmﬂ'fol|Omer 32 is
pressed do t.he direction_as indcated b arrow J, t.here t. o move down
Phe e 16°Ta: ond n sfrbpel et Pnlid s By PLAT Kn2im it 618 oy
press tdmcttiain b tife ttad |aeatl tdtd stk tetan fral 1 1 4vTegae nsttitdhel igguare hol e
13a of {he g ‘3%@98&%&@01?%@5%&’ 4 ‘%h@ Ea%hﬁgsﬁ?ﬁs%f tife | S nOVed
down in the direction as Indicated by arrow e point of the
needl e @@ﬁr@%lf@édsbmtyh?nmr%@xm AgIradio ttélﬁ fapsambl eledfuggdla he square

hol e 13@,of gdwe e HG ltne &k syehcdhat the fins 14c of the tab 14b
may be forned he om1t e. lower side of the electrode foil 13 as, shown in

Fig. 15 Shb¥eqdditanenkasadsrrtmievals.ondle hrerPHE ctaite el and t he

die 18 s imvwvest uthd ntdherd e I@l@@@r@d@lﬁ@led vhe i IroVeEheM @itk N
uare hol e, 13a is formed beforehand at

respect . In Fi si.ngce the s

el ol it Tt 6) FLUSLEPHE AL aFFI DRBSSEE TROMITed 1% offi e It rode

foil 13fatthdeclecterade pfetti ng fiiaeely lmymmmms tdnfe tchplae:ruamgameedl e 12
Fur t eSO G, 80 UL DRILTR LY | Bheof 106 2| 61005 181dodihdes exposed

at the inner perrphery of "t he squar'e K6l e*13¢ an % 88t99" i cont act

wi t h theitth ndelsdegtrone fahlldbroubb Eheclargecoﬁdwmtwfnek&ﬁn@mxmce is

extremggy;little between the el ectrode foil 13 and the tab 14b. Further as

shown in Flg. 18, the tab 14b is connected to the electrode foil 13 with

t he pressufF&dagpliisean ehbaeged e eJpositiondilreey ofhshgL e minggt ed by

arrows 4 i@ihdy éh@ct%&férpélﬁlfghbwiﬁgb@heg fqln%m@ﬁd dilaenid e itab 14b and

the fins 14c of the tab 14b. In this case, the electric conduction
resi st &EENE T RNENG ddise SKLefRtion 1L é?]?ntﬁlaf} S MHed M ect rode foil
15 may be progluce rdeldthe ¢ondhki pRotbakekheoel ecks@lye doidedd tard the tab

14b ar ne(%l%r{aﬂbe%rt%oggg%g%otheeacel&eoéthregdev\n],:tOllllchgheearsed force by way of

one- poi



shown in Figs. 19 and 20. Exanple 1 20 pieces of termnal attached

el ectrode foils were made up, wherein the alum num el ectrode foil was of
1.08 mm 80 a mthick and type 80 LJ (94F V) and the tab of |ead attached
termnal was of 0.18 mmthick, 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 of 0. 43 nm~ dianeter and the tab
and the fins thereof were pressed so the diagonal |ines m ght be about 0.79
mm | ong. Those pieces of termnal attached el ectrode foils were neasured as
to the el ect(rai)clﬁmduauhr@eaestémamdmimm tvh%hebEQiHeDé%sfeﬁithaand t he

| ead attacgeﬁ%£ he negsured re as_an %éerage

vaiue. pag65Rt R Myention SERHR" Tnvar bbia] S ioy MRTAnElS . - Exanp o
2 17 pi tebsand Uee mlrm:ttmdeacﬂteldl el e tsuggel el [t wdvee prrede tepminkdr ei n t he

al um nu d f 1.08 nm 80 ,u mthick and type 80 LJ ( 12
5 FV) aE§§%§25§gb?8%BF ached termnal was of 0. 18 mmthick, the

square hol e (&f %ﬁ@‘b?ééﬁrgﬁé Fepnt e asriana by ieweo bithe gsrentanlo. 93 mm

square, pala%srzﬁl fhe Fi'n%‘ﬁ't'igmpél?&@§ %a‘é‘.@%ycﬁﬁ Kle@e 1%'[1 e ¥S6n Plnd rRi RS Ci Ng
needl e of ) mm ~ dj aneter and the tab and the f ins thereof were

pressed'86 @h% H?&&Wﬁﬁ dPWHe§OnF§ﬁPPbEh%b%®?fU“%?ﬁﬁn@Lﬁ&§roﬁﬁo§816|eces of

t er m nak natbesdest pbeciitade (ivirkstuBle WRASH! Efe 35 drr M neleler i
conducti ve reglstance bet ween the electrode foil and the | ead attached

ter mi nal"°Ve¢He“f¥lsured results were 1.19 m~2 as an average val ue, 1.32 m-2
as a maxi mumcyas s and akgbd ﬁﬁZn&Se&eﬁhﬂﬁﬂuﬁﬁvai@ecﬁEt&@pbesanEQamieces of
t er m nal | ectrQ 0 A er ei the Iunlnum

o ect 1 oRaTFBT it ToFEREaER fifud g LRy P etR IO S nRe LA T, o

| ead at thehpdereingna¢edVe isasowed0Odos8nntot piekcet hbesgebr entotbeof the

el ect 1 odeobokhatafol PP U9 Phnd BENCHe Alald and'3 10T SAUR Poyge- pOI !

pi ercing process was carrie use o piercing needle o 43 mm-
di anet ertahbet hewerbs ddg @ﬁethﬁnglﬁﬁér@éﬁ Wweié -pressed so the di agonal

| ines m ght be about 0.86 mm | ong. Those pieces of term nal attached

el ectrode foils were nmeasured as to the electric conductive resistance

bet weenPeheitedcPedaEiPbiPrant the PrgdesredckuRofdPRNRSF. The neasured
resul ts wer €hd. idvéhBBorwiaVE bRy 8e¥ahri®edl i 38d8621 RSim riedsirendevabue and

0.99 nr%hgse%bgégﬁgyggvgéughown 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 etching 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
pressmold1l1ll, 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 11 is composed

of a die 18 and a punch 19, the die 18 being positioned above
11



Exanple 4 The Table 1 shows a conpari son between the connecting resistance
I n the connecting nethod by way of piercing and pressing processes of the
- invention and the connecting resistance in the conventional connecting

met hod, wherein 3 types of electrode foils were used for one-point
connection, nanely, an electrode foil of high magnification etching

al um num of formation voltage 8 V, an electrode foil of high magnification
etching al um num of formation voltage 50 V and an el ectrode foil of high
magni fi cation etching al um num of formation voltage 68 V. Table 1 Initial
connecttibmy elaitsteaeelail= Y vlunth g Zjrdon neet ohrem| a agge BVEbrandt i on

vol t ageg drefd guiuekt B9equid llers 16 and the punch 19 bei
68V nvenj.;%i!nivéen. onited B quide rollers 16 and the gunch 19 being oo 0 4

71. 721. R Eanash el Uiy 9bacnadesion 11 §9R0. 180. 470. 170. 570. 070. 98 The
table 2 shopge tdie n@subtsiabd ald1adqikt o I®as Uit sof n tdigyLqumeast | ng

resi stance of the products of the |nve££|on 1 and of those of the
conventfrh? RébRod! AMh MRYaBEr ERERLCH Yﬁbo‘bag@r? ARdENG 4 Bre G HePt apse of
48 hourindifdstied be apirosiscs andfE d8&hownei Fagsarsland 6 fesmarniardiwnal et hod
were i rsed in the bath of 60 -~ liquid.of 10 %of adipic acid anmoni um
B werAS T ERuB1 1R A A\ 651 A PBVRe: PR be The

di ff er eevods i2d ieneokabielans witdwtheldbbeh@l @enriddt Thg cesifildmenafter Test
N = 20 LRt BL! 3 - EQLERIAI YR/ L2085 BYEDT SR (St LlolAge BRERL Bt on

0
vol tage . _ ' o
68VI nvehi.edrpdgien APeAanChheediracéhoasniadinvakedi bg1aroses I and A, 979. 95M n

L 8198. 602, Q9% 24he AT 5P Ln8999-233. 249 954PRBa85F: BOPP A2 910. 122.
a@?w%rk table 23 of the electrode foil producing device 10. The

die 18 is formed with a square die hole 18a for forming the
square hole 13a at the electrode foil 13.

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 cooperation 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
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 provided to supply the lead attached terminal 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 thereto. 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
12



The Tables 3 and 4 show the results, wherein the electrode foil of high
magni fi cation etching al um num of formation voltage 8 V |ike was used just
| i ke Exanple 1 to produce electrolytic condensers of 6 V and 10c F and the
condensers were continuously applied with the rated voltage 6 V for 1000
hours in the tenperature of 105 ~ . The products of the invention were
stabilized in property after the elapse of tine, but the products of the
conventional mnethod were unstable, open and remarkably deteriorated in
property 19 Tabl e 3 InventionBefore TestAfter TestNo.Cap [ a F] Tan 8LC (
a AlCapefmin&]lFan B~Crdém~ach&]1first transporting device and for

Lo 00,1930, 3419,3%0 009, 1AL D AR 010 (10 o s sond oso, suso,
0. 103012840 39ba¢ed0in9Fg0egRONL0BOLR 110 32quage0he86$113800£08De2810. 410. 1
010. 183%% 02044 089; 4419. 320. 1090. 221011. 070. 1090. 3710. 290. 10A0. 24AV10. 9980.
10310_ 333 0. 3360. 6110 200 Table 4 Conventional Before TestAfter TestNo. Cap

[ a eJTan 8BCGhHow ARdabI| Jp &poyA tWiecppnch guide 25, a foil presser

AJ110. 3¢0; 4030 D DGO LLP IR 4130137 reddast Ablaer3dd. AROcA380. 320pen
--410. 570. 1030. 439, 960..1020, 13510. 470. 1030. 38Unst abl e--610. S10, 1250. 41Cpen-

- 7i 0. 449 10_BIAITeBE Widh 408 1958 47 F538S F6URE 14l te-CAd4ly, BeHaRA8e. 399. 970. 1
130. 12A0(3&n4ﬁ@l]1(3@@r @Q&@l-aﬁ\él@éﬁw 1140 399 0f- tAs gbewprasdakl es 1 and

2, U hehlbk 3o CHRECing LSShaLaNGeS .0 pGoSRA A LRB%h; PLOEYSES are
1ndlcated 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 give a piercing
processing to the tab 14b of the lead attached terminal 14 so
as to fix the terminal 14 to the electrode foil 13. Further
in reference to Fig. 14, the piercing needle 12 is a needle
orpin havingadistal end 12awhich isof a four~-cornered gimlet
and is fixedly held by a needle holder 31 so as to be vertically
moved through and out 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 thedirectionindicatedbyarrowLtogiveapiercing
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
a manner that the tab 14b comes into agreement with the square
hole 13a formed at the electrode foil 13, the tab 14a being
pierced through by means of the piercing needle 12 which is

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



as those of the products of the invention. As to the products of the

i nvention, the variation of values after a forcibly deteriorating test in a
formation liquid is stabilized as is about 1. 7 tines or less _ Wereas as
to the conventional products, the variation is about 5 tinmes. As to the
life test in a high tenperature as shown in Table 3, the products of the

i nvention show a good result w thout show ng al nost no change in property.
Wher eas the conventional products show a renmarkably inferior result in

property including open and unstable conditions. As is described above,
accor dimgle d Icherd rahantri o Rige pr ddudionmyf s pristdedtheerfakeffiki ent | y

and ef faﬁ@tt'n\éehasww&@e Qﬁa%leC@héwfsag £&11abl e tPlopehtY1 44Ul Y as

shown in the neasured results, the electric conductive resjstance is very

low, tHRtessed Roaingisthes kowRkiThAR vfl dd Bt Herdt Bel point pi ercing
process, thensahue f5OpirBguthal tHetBrReasIi Ng smidwd1etti-bael mantion is

very effectlve conpared with the el ectrlc conductive resi nce 2.2 m-2
obt ai nedP %ﬂ?&*l%rlﬁe& fﬂ)fg“ fltﬂﬁﬂf jbcglr to the

pr ocessnmgtrrmtdmxtuﬁodéﬁefoﬂvarﬂ iwami,cH _hﬂad eadf atnizatciload ﬂ:e]nmtméatrmy be fixed
tp?otpg(ratég‘?C i Osduerff i l tt | ‘c cch(? \rggssgénQJ x]f‘%ﬁbs 124}@;(%%2{}1 e‘%]ec\t/vglr fd
may be aprtmimmﬂ tetrhenelletﬂr@h yithiec hodrdéBg er tﬁénengle.csrnﬁﬁhfghl ilnkd udi ng a
base pI g%%%%hgﬁquhgq4&h3§dd€ﬁféh§ﬁqﬂu;%d@é hBQef<§gH9H§ that the

sane Such varrations are not to regarded as
a deparltRRQar fSrl(ﬂﬂ e t&Ei ,t.ap éflbt he negeatebnthermierding dieemdid ficati ons

are i ntendednbq ik 1 nebydate whbhidb w%%cp&eepglaeeoﬁ tha%é”&:fdcﬁé ms. 21
Description of the Reference Nunmerals an : vice far producing

a termffitl dt} aened €@ &de bhe FaPp 14 of PP@sge%lﬁtﬁaﬁhecﬁﬁt@r@Pﬁ&dﬂeedl e 13
El ectrpde Eaelere@@mcﬁqwlq hgl, ewrlébelmln&as«ﬂacnoam fodaleat rode foil

14 d%%ﬂx?%ﬁFCh c%%o%grggg?l1}igﬁaE%Pp%g%eJ@en%fozhé ole 13a at
the electrode foil 13.

Another aspect of the method for producing the terminal
attached electrode foil 15 substantially comprises the steps
of: pullingout theelectrode foill3 fromareell7, 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
lead attached terminal 14 on the square hole 13a of the electrode
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 14c 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 14c 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
14b and the square hole 13a while the four corners of the piercing
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



15 . Termnal attached electrode foil 17 . Reel 18 . Die 18a: Die hole 19 .
Punch 22 CLAIM1 A nethod for producing a term nal attached el ectrode
-foil conprising the steps of: formng a hole at an el ectrode foil which has
a formation filmtreated at the surface thereof; superposing a tab of a

| ead attached term nal on said hole of the electrode foil; operating a
piercing needle to pierce through said tab and said hole from an upper side
of said tab, thereby to formthe fins of said tab at a | ower side of said
el ectrode foil to fixedly connect said electrode foil and said tab of the

| ead atThehedepsrwﬁrpﬂod&ssﬁﬂﬂfanIﬁmxedMyaadnnenﬁxhduﬂhe tabnédbabfsaid

el ect rofRe! SbhabielEBhSa! BErhing Of ¢ SBLORLECIEBIFLNA! Fofd 1BEii e of said
pi ercing st ucing a t &F - nar de f ol
conpr i sbagdeﬂrrerm@bsmﬂetpmlll mgretﬁﬂr%rm@ltebfmée ﬂdihrcfurqjmlé rEew havi ng
said el eatiofe. f0Lha"gUNthd RAIRANOINI £o3d %elﬁgi&ﬁ%sf 9 kobyt fdna
formation mtreated at the surface thereof ormn uare hol e at
sai d el EtlmobEepbed, a%aF@esﬁﬁé?@cﬁoFBQHQanglﬁoHP1é8¢n@P§ EPBnEBE in the

| ongi t udeaali AR4 1@ alidkd %’H;Qﬁﬁe%él@ér?sal@a%be% rade dgid neeqpest i vel y;
super posji ng .a a |l ead attached tgrm nal on said square hole of the

t
el ect r obBef Gif: ?ﬁp%?%tpﬁ% BURFRr@¥hgenéadli e to pierce through said tab and
sai d hole frmrrrja@s uppen osande 105 &aieictaaxbfolh]ewebyzz a § presisleel owa of sai d

tab at Lower side of sai ctr e foil to fixedl nnect _sai d

el ectr o§¥ % &P d;evcfcseal(ﬂogasg] Bt % ﬁgoﬁqbagl Cacfidd %e?ﬁlc%g 8%3' 2hERY ot her,
wher ei nAg at e peley dnglonz@edbwm Sheqdaee‘lol'ﬂéerQam dlhesdgtrech ibavang f our
corners - eqENt r,Connar said square
hol e of 1@@?%9&? etfflé 0| I a@[{.& tll%tegfjt Bg %Rgldelrég hn%glds%trgfzo % wherein
said el Ebere&erandn@‘e@cudca@ fure chémpe‘ahlea@l@@he@de eraiiIndl3 wigéhfthked to each
other bYoRePIRSRU GuaBRlISd (hBeEpLOy réde rok1 ASlSE MARIraAl LaghEde el ect rode

foil corrpr|5| ng an e?ectrode forl formation mtreafed at the
sur f acelterese aﬁébﬁaguﬁnﬁéb/e“ﬁ%rmﬁ H’é?lé%ﬁr 24 F%dﬁp‘éﬁq a’é’néé tRe i nal

having ajtabt$9R&IPREEcARaAbH AR Of tt.rh@r@wcwﬂdeef\;p |th@n§mﬁd:9$3d| y
connect ﬁg to thgpel ectrode foi 8 ]n ergtjdn said electrode f and said | ead
n

att ached DUUTYR HEF SHESTE £H ho Bhs ke nd"Ep O S ngbhERdl e

oper at edote pBeatethdrought sadd fablahd.sai d hole from an upper side of
said tab, r tof e n f i a o] i said
el ectrode fgﬁ %?é Sti §P§1 %ghn‘é‘étéggl gl fg%@ggaet“?o % Pgﬁgeéa?'g ? ab of the
| ead at dachetiorras riaidltczammoahepww, atpeeshbyirec appie e therdie. 4. A

term nah g3idiachede P@'fisfr{?éx'/e h%eaalfééﬁiéﬁ%% {Raicé{\@é&h has a

;
formatlon fﬁmtregJ %tht t he sur ace t?ﬁereo and 1s wound around a reel to
be pul | BY BGEOYhEr e'f—lﬂ%n‘Fl%%Fﬁo‘é‘PeE‘t’%bdpfUiillhﬁéi’ﬂgtlaesﬁﬁ‘a@ée haP&e f or med

t her eat 13§aﬂ&miéwah@reat¢ thay isagai-eUio LOMBRY ha®hhgniras ol rt Bsrh@ngi t udi nal
and |l ateral directi EBS 3 said electrode foil respecti Vel’*% a_ | ead attached
CsdpE

t er mi naPThEUFRY alt OpbLed et S0 R O Lo e *F eb?fode foi |
and fi xedleygt eonaetded 1T3)réhpeeteﬁ7éa9deIﬁ0tlhisWhﬁree,l mh@asdualrecmwe foil

and sai 3I ergd at ttache teSrm al care Lﬁxe I nnect eganﬁll a
piercin A Shavi hg a g‘&u re ﬂﬁp oSr NP ngia
secti onpesiapUepyeﬂmn@mwedlle bber@cbmwaiaenb boé pherspidde bodh k&ad tab and

sai d SqHQE%H@@StéE N Yk H?Hﬁﬂnﬁﬁ\g{)g%segc?'tﬂetr%%t' o 016590 '?ﬁ‘o hat the

four corners o sa| pi ercing nee are Into agr eenent w he four
cor ner sSBPWBA] kﬂhwt@ad@abd@ qulwé%b@@t |t‘héfl fimenhefebpnebingr et hehgins of

sai d tabgahra hOVEr1$iwe 0fredplith QEEOdR Al iR hbxedhgacepnesd said
el ectrode foil and sajd tab of the |l ead attached termnal to each other by

a press"tﬂ@ %p[l‘pgdrqmt&%w1ll however, be pushed out of the square
die hole 18a by the piercing needle 12 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 13 in position. Subsequently
15



24 5. An electrolytic condenser conprising an electrode foil which has a
formation filmtreated at the surface thereof and has a hole forned
thereat; a lead attached term nal having a tab superposed on said hol e of
the electrode foil and fixedly connected to the electrode foil; wherein
said electrode foil and said | ead attached term nal are fixedly connected
by nmeans of a piercing needl e operated to pierce through said tab and said
hol e from an upper side of said tab, thereby to formthe fins of said tab
at a lower side of said electrode foil to fixedly connect said el ectrode
foi | anthediehd abtefheHetéeaidnal t bt hisd tirammpralt edo ieat;heoliheezctbyora pressure
appl i ed, t 0 i1 which
isto begzgg (%ﬁ:{ﬂ?ﬁﬁgéfkﬁvg gghg E@EH}@%ES?%%§§%§Pt?%§§$% t|c condenser
respect (R@f yshanla Jde\ﬁllfé‘ fo PRI atfﬂ%rmthal‘l%tfﬁ%)cﬁe@“‘el Bk ode foil

conpri sjdfedndi s tiedhe isitlayd Rg12 dza Baving elgterBQéeféprnﬁﬂ t her eat
and | ocated on one side of an_el ectrode foil whi has a fornmation film

treated at tHeSRUERLCEY tHerfeLENrS LSUHF a@ouﬁd andebP: t BNHeCHUI | ed out

t her ef r oo Bovie @ PUNIGH rladead eich athd fteu.cmp@mrt €asi fed Diatsed Cbﬁ'éﬁﬁﬂ‘(ﬁh@fie foil,
orma. hol e at

id d id.d id di
caid o bath ol Whe ARG coifuRk: Pantf pRedaf BPud SIS RO v by a
| ead atdasichedlidared et aomaow shl dred sy dde iove down heheohick ti®nin hat a tab
of  sal dedea Aldached aomipal o SURGLRASR BN CRBL AL AO! §; 611 534l e ect rode

foil in agreenen means i nc ierci needl e
oper at epiress rtrb\ﬁetpbeH:ti) et tthleoﬂ,lghds@t*da@aeﬂialﬂh@alai hdl éqeinsal tthee| ect r ode
foil fromihe b B2 S8k dehab o 8k 2pMet fyi of JF%Qi e SI te side
of sald%ectro fofil 30 as 1o %ICX g rgig)nlneglts3 saﬁ (gnstr ol and
said | é%tb?%ﬂ%ﬂ:lﬁ‘@@dtl@rh?nla‘-’r mayeshgAWBt herthezsilrﬁctlon as indicated

u. Al n. Sﬁaﬁy ec AY srﬁ%hAHﬁa/éyk—:hé[ goi\MtAofAtA& Aée&@e%q&@?eA@&rf@r§F AQ@ A@ A
zTYZ\ Q056,111 | 94X % %leé t]\ %ca] ca %I‘](\:gjé]ca ca] caﬂ ca] ca] ca] ca
] ca] ca]®ay (?é‘]ecré']ec 9 r&%]tt?éﬂ &éf’c ndafREge & aFcHa ay;

BhélgG-cb'F— %%heth?gﬁvall 13 and sucg tzhat the]flns 14c of the tab 1 cal cal

i Bn XSNi C ca]ca] ca
cal ca] ((::fe)\%ér]acya]b@#gﬂngg%ﬁ %}5 "c%fc } 8§] @é’% ceg]} a"]] 4%2’% cjgﬂ NNgPr P} P~
PpQv ¥ TEXKYYshpnaaadgj§j nirs Cts{\ﬁ{S}eqamrtt]A] ]ac:a]s«h@}'ma]mafc@] ch$ caltea] ca] cal c{a
| >S?H+

boory) & ATy S LERHIR F2 Rl Rkl 2@5 Ay S AR AT Cal cnal o
a] ca] caﬁ%ﬂ@%%]%]&fa}w d4h] dh] eegregtichyely JKsuwx} / f | wgl gb] XSkf] ca] ¢
?ng} ga] ca] flg;phc@] eal ol caheakgaheal kel £ ad£akcablrad e dsadiald cal cal ca
fy LIVP/oI- \Fl}l Gl‘}]r?éﬁ ]fgg]lcéﬁcafﬁﬁ] ELpEavi £ RAY R REAGIEAT 7R ca] ca] ca]
ca] ca] c:aiec@]l@e@]t(mbeajfcal ced cal ca]acaime]ccﬁ]maa]mﬁ]r@abcazeBs'd@%a@s S10% & ()

L0 @0 tOhERE T TRt B0 Eal ) TPRSISF LT Pas (s MDY (e haloge (& () - v

Z\ c] "?4f the electrode foil 13 is exposed at the inner periphery of

;olgc;gg@g%aggege WbAUE 6L Zhly 403E-Lhe 2y 1RVEDA DG P Ond " AQRAE ) - MOWIE
' '14c of the tab 14b, the electric conduction resistance is

extremely 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 as indicated by arrows 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 connected to each other

with increased force by way of one-point piercing process as
) 16
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shown in Figs. 19 and 20.

Example 1

20 pieces of terminal attached electrode foils were made
up, wherein the aluminum electrode foil was of 1.08 mm, 80
pm thick and type 80 LJ (44FrV) 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
0of0.43mm¢ diameter andthe tabandthe fins thereof werepressed
so the diagonal lines might be about 0.79 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 1.37 m
Q as an average value, 1.49 mQ 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
pm 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 finsthereof were pressed
so 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
) as an average value, 1.32 mQ as a maximum value and 1.14

mQ as a minimum value.

Example 3
20 pieces of terminal attached electrode foils were made
up, wherein the aluminum electrode foil was of 1.08 mm, 100

pgm thick and type A06S and the tab of lead attached terminal
17
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was of 0.18 mm thick, the square hole of the electrode foil
was formedbyuseof apunchof0.43mm square, one-pointpiercing
process was carried out by use of a piercing needle of 0.43
mm¢ diameter and the tab and the fins thereof were pressed so
the diagonal lines might be about 0.86 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 1.14 m
 as an average value, 1.38 m{ as a maximum value and 0.99

m as a minimum value.

Example 4

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
of formation voltage 8V, anelectrode foil of highmagnification
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 voltage 8V Formation voltage 50V| Formation 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 1.31 1.95 1.13 1.69
R 0.18 0.47 0.17 0.57 0.07 0.48

The table 2 shows the results obtained with measurement

of the connecting resistance of the products of the invention
18
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and of those of the conventional method, the measurement having
been made after the elapse of 48 hours after the products of
the invention and of the conventional method were immersed in
the bath of 60 C liquid of 10 % of adipic acid ammonium and
were appliedwith voltages equivalent to the formation voltages.

The difference is remarkable as shown.

Table 2
Connecting resistance after Test n = 20 (Unit mQ)
Formation voltage 8V | Formation voltage SOV Formation voltage 68V
Inven. Conven. Inven. Conven. Inven. Conven.
Max 2.125 10.95 2.38 11.17 1.97 9.95
Min 1.819 8.60 2.09 8.26 1.85 7.55
X 1.904 9.75 2.27 9.95 1.92 8.45
R 0.306 2.35 0.29 2.91 0.12 2.40
Example 5

The Tables 3 and 4 show the results, wherein the electrode
foilofhighmagnificationetchingaluminumof formation voltage
8 V like was used just like Example 1 to produce electrolytic
condensers of 6 Vand 10 ¢ 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 property after the elapse of time, but the products
of the conventional method were unstable, open and remarkably

deteriorated in property
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Table 3
Invention
Before Test After Test
No. Cap{u F) Tan § LC{uA) Cap{uF} Tand [L.C{ 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
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
AV 10.998 0.1031 0.333 10.336 0.1011 0.200
Table 4
Conventional
Before Test After Test
No. Cap([u F) Tan LC[uA) Cap[u F} Tan d LCIuA]
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 0.127 0.19
8 10.41 0.103 0.36 Unstable h -
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 1 and 2, the initial connecting resistances

of the conventional products are approximately twice as high
20
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as those of the products of the invention. As to the products
of the invention, the variation of values after a forcibly
deteriorating test in a formation liquid is stabilized as is
about 1.7 times or less. Whereas as to the conventional products,
the variation is about 5 times.

As to the life test in a high temperature as shown in Table
3, the products of the invention show a good result without
showing almost no change in property. Whereas the conventional
products show a remarkably inferior result inproperty including
open and unstable conditions.

As 1is 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 m{} 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 m{ 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 produced, 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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CLAIMS

1. A method for producing a terminal attached electrode foil
comprising the steps of: forming a hole at an electrode foil
which has a formation film treated at the surface thereof;
superposing a tab of a lead attached terminal on said hole of

theelectrode foil; operating apiercing needle topierce through
said tab and said hole from an upper side of said tab, théreby
to form the 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 the fins of said electrode

foil at the time of said piercing step.

2. A method for producing a terminal attached electrode foil
comprising 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 electrode foil, said
square hole having four corners oriented in the longitudinal
and lateral directions of said electrode foil respectively;
superposing a tab of a lead attached terminal on said square
hole of the electrode foil; operating a piercing needle to pierce
through said tab and said hole from an upper side of said tab,
thereby to form the 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 square 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 thereto.
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terminal to each other by a pressure applied thereto.

4. A terminal attached electrode foil 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 square hole formed thereat, said square
hole having four cornersoriented inthe 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 pilercing needle having a
square shape of four corners inhorizontal section, saidpiercing
needle being operated to pierce through said tab and said square
hole from an 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 the 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 thereto.
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