Pc/3F9 9" 0 roz- 1 [Docunent Title] SPECIFICATION-[Title of the
sanentlon]CLCSED BATTERY [Detail ed description of the Invention]
[ I ndustrial Field] . The present invention relates to a closed
battery capable of bursting at a prescrlbed pressure, especially at a | ow
pressure, to rapidly release the internal’ pressure an the sane tine to
break a current, when the battery tenperature or t¢q1b 8/unt@D@w
pressure is el evated. 05 [ Rel ated Art] Recently, th increasing
requi rement of electronic devices that are nade into nuch snaller size and
| i ghter weight with high performance, the use of non-aqueous batteries with
hi gh energy density has becone popul ar. Batteries which use an al kaline
metal such as lithium sodium or potassiumas 10 an active material for
negative eIé@Qmmmhatﬂhdépof enp¢PyChRtderpgont ai ner of conpletely cl osed
structure s ge thﬁ ?Ikallne netal easily acts with water. Such a
conpl etely §84 thafrernfionhs a neFLOSHD BeaSmRY| e storability, but in
reverse, its high sealability sonmetinmes causes rupture of the battery
itself due (Detahledalesatipedd of ok @uadRibn] Nt ernal pressure thereof in a case
where the 15 battery is exposed to high tenperature, or a short circuit is
fornmed inside or outside of the battery to cause a large flow of the
current, or af Bg@&g&@@y%gf is generated in the battery due to water
cont ani nat i on penetrate n the

The present invention relates to a closed battery capable of bursting at

a prescribed pressure, especially at a low pressure, to rapidly release the
internal pressure and at the same time to break a curfent, when the battery
temperature or the battery internal pressure is elevated.
05
[Related Art]

Recently, with increasing requirement of electronic devices that are
made into much smaller size and lighter weight with high performance, the use
of non-aqueous batteries with high energy density has become popular.
Batteries which use an alkaline metal such as lithium, sodium, or potassium as

10 an active material for negative electrode thereof employ battery container of
completely closed structure since the alkaline metal easily acts with water.

Such a completely closed battery has a merit of reasonable storability,
but in reverse, its high sealability sometimes causes rupture of the battery itself
due to the abnormally elevated internal pressure thereof in a case where the

15  Dbattery is exposed to high temperature, or a short circuit is formed inside or
outside of the battery to cause a large flow of the current, or a hydrogen gas is

generated in the battery due to water contamination penetrated in the
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*@00002* 2 manufacturing process thereof. In such a case, the device that
-accommodat es such a rupturing battery will be broken and noreover, there
‘may be a danger of the broken device and battery harming the user.
Accordingly, there is a need for sonme pregsure rel easing nechani sm before

the internal p . Of Ozbat ttery is.increased to.sugh a high extent.

So far, severa gl?r%teﬁlggls" P%?gsrseﬁ)le%g%qﬂngpﬁ i ﬁtcéiﬁﬁaﬁ’ep‘ﬁeevé%eu&’@to?cc%fgﬂ’é’%ﬁﬁsy

have been pr ook edrandriagiatety Wil e bame haen mésesl ek tHRFAELL AR a BQhger of

i nstance, Jap ne%e | ai d-open publication HEl 2-304861 discl oses a safety
t

valve for a 3 Pyen davies aéérﬁ?ﬁ%’é_élaém&%g Viee aperst Aseodingdyl teraiparneedf a
contai ner of Hh%ort0BALELY ARLNAVLAG AU ¥ LU Ol LO.BE, of the

comuni cated wth the inside o ery and an o

conmmuni c@bed battely ihimcoerssd de sudhhe hygl ssgecthest conprising a val ve nenber at
| east whose surface o%)osed to the val ve thr,ourg‘h hol e i s made of rubber,
and an el astic menb8f torsepighmighedsconporsing ibe drteanaluypesure of Raeattat t he

val ve nenber Ha9etHaen YabyRed RLOUGR ROk Eerm HAVS ri&d %Eé(d }{I‘Phy%tl%é hel.dg t{z]lgge,
I fo the

sealability of the battery by closing the valve throug € Wth
r ubber - nade Valpeeesteiidropemrmhijjicetiemt BET He304864r dizklopese as wafetyofvabat t@r y

fromrising i xcess. of a prescrihed pressure by permtting the valyv
through hole bt%(%t%t% v(%%lecﬁecﬁ uﬁﬁésﬁstah‘éﬁ?’%tcg‘?sﬁé?r%ﬁégsaﬁr‘a_ep?’fts%tjsa g%nttaﬁéerp?f&ur e
prescribeg f datfehe agldasdvigs BBANRY thréQ GhledoCNVERANate SRIE! theVidk e dFas
been widely used in NN-Cd type batteries, however, it has not yet been used

in the non- adbé&%teb‘atapéraineguﬂmit@l‘beemmyn'aht@eil Wib theteitsidesthehelae thas
oL on a1 o R S SLERLE e A YR S R TR B
battery, it imld pnage bl euliler ObidhN ebdé€ild raeib@hfos @RlsBRIg dhkYahdse mentioned

rubber surface of the valve member to the valve through hole. This safety valve

15 holds the sealability of the battery by closing the valve through hole with the
rubber-made valve member, and prevents the internal pressure of battery from
rising in excess of a prescribed pressure by permitting the valve through hole to
be opened when the internal pressure rises to the pressure prescribed for the
elastic member.

20 Such a conventional safety valve has been widely used in Ni-Cd type
batteries, however, it has not yet been used in the non-aqueous batteries which
employ alkaline metals as the active material for the negative electrode, since
even 1if the elastic member presses the valve member to the valve through hole
to thereby close the battery, it is impossible to obtain such a high sealability as

25 required for the non-aqueous batteries.

One of the methods for releasing the internal pressure of a battery
which requires high sealability is disclosed in Japanese laid-open publication
SHO 63-285859. In this method, a container of the battery is provided with a
thinned portion at a part of its wall. This thinned portion is formed by cold

30 rolling a sheet of the container using a press device until the thickness of the



25required for the non-aqueous batteries. One of the nethods for
‘rel’easing the internal pressure of a battery which requires high
sealability is disclosed in Japanese |aid-open publication SHO 63-285859.
In this method, a container of the battery is provided with a thinned

ortion at a t Lot | dheetl B [ F Loy LS caold
gOr olling a éﬁggtp%?m? h(zf ﬁggn%hgf%g%&l%e?n%mggg?gigﬁlg‘g%/:t%éﬂlg%gﬁg e?‘%’é ?}f‘]lll%skness
of the 3 rothedaperst ioprofiddedheigheatd bedantisy kdatd redartinge this thalnet hizglkness
thereof. Thus, .the battery. is.provigded with good sealability with regard to
s ohi nned PUEIE POREPOI it et iy & Paric b aean HRUTH BRIt 1B t he
conti nuous wabldiaffert e contai ner. 05Anot her pressure rel easi ng nmechani sm of
this type is disclosed in Japanese | ai d-open publication HEl-6-215760. This
rel easi ngs mechani sriedhpr irgessuge vigleasingi apichagiso iof t hds itppans ogisdoerdd imf

the cylindricgal_ contai.ner of a batter [ bott om and di sposed above
the el ectrod&? ?I?ﬁ%n?algﬁpfﬂepﬁglﬁa s X—gﬁ@é‘g’i%@b fg&l‘Sche BritPec P RS
di sposed abovempHeevak¥Re diafiagantittéDinl Oh BF@n ShAWELHE ByliMIRA] EoRaidit S nal
pressure of the battery is elevated, the valve diaphragmis expanded to

break the | eadbdtéerychaviaat a diptiort ang digposeHeakaver Bt elechrddldement bl thel ved

by the Inventj I di . d,.as._di sclosed in
Japanese | ai gbf)&%]gh aﬁ&b? i{%aadt fog?%%%ﬁg%%g@g?eﬁﬂ% 1hheec‘éagl‘s’%(ra§/a Shéa%%t aﬁl, an
extrenel yo t htlnsetruwahle, H810r theoitahal Peessary af tiey basRetyhit elbNed hivanedve
portion can he ruptured at a relatively |ow pressure. However, when the

wal | porti ondiadhrade it sePanicdrtedreahiicdeadjomarrsrtmage tnentothefumpné cracks

during press-formng, thus inpairing the sealability of the battery
cont ai ner.
[Problem to be solved by the Invention]

According to the method as disclosed in Japanese laid-open
publication SHO-63-285859, it is necessary to obtain an extremely thinned wall
15  portion of the container so that the thinned portion can be ruptured at a
relatively low pressure. However, when the wall portion is made too thinned,
there may be formed fine or minute cracks during press-forming, thus impairing
the sealability of the battery container.
Further, when metals are processed by cold working, their workability
20  will be inevitably harden. The hardening of the metals does not always take
place uniformly, and therefore, there arises a problem that the operating
pressure for such pressure releasing mechanism cannot regularly be controlled.
There 1s also proposed a half-etching method for making thinner a part of the
wall of a battery container, however, it is extremely difficult to control the
25 remaining thickness of the thinned portion after etching, and also difficult to
obtain a good yield. Another problem is that the half-etched portion cannot be
free from the formation of pinholes, and therefore, all the products need to be
inspected.

On the other hand, accordii_xg to the method as disclosed in Japanese



Further, when netals are processed by cold working, their workability 20
W1 be |neV|tany harden. The hardening of the netals does not always take
pl ace uniformy, and therefore, there arises a problemthat the operating
pressure for such pressure rel easi ng mechdni sm cannot regularly be
controlled [ S I [ thinner
a part of thggl\?vaalepeh }f)@gal&gfaltg {lce)jrz??gznl?a?ﬁei %g%&\}gﬁ%%%&g%%p@ it
difficult todeptitpbh ctiheff2brtisrefmrineidrig thhiledd)edsclotatdee priblomedf @officirn

after etchi n% and @I so diffi cuIt to obtgj r}@é good yi el d. Anaot her problem
's that the RO Pt HEEPBEATTOIPEARIRGRE BE Thide FREHA e PHSFRbPORTSFIe.

pi nhol es, andaﬁolmeae Bems! tiftetHY eduehs i6RA 13iBE, LIERECLE

ot her hand accordi %g t%mt ﬁe nmet hod as di s'}cl osed |anFyJe(ipanesrél % pF)éllslcdll-%open
publ i cat p®n HEEss8r215760, it is necessary to accurately control the depth

f t off porti d d,, whi ch b
G £1icul ty Tor cut SRPCERYRIRG GntPltmer B Stdreane aroy kT Gifntioped

prescribed pragsedr 8. isABKY BBjecPo@dheMpieSent! haxenhfaa EHDESARe 125 cRRLG rtf‘adtte@pl y
cut off at a prescribed O5pressure. th the viewto solving the

convent i onal efoapRraERs aagalﬁenbiponbwhacbe\ﬁéablwtanudsaqcmatelm laxrst of 2 tphescpibed ent

invention to e e ajtery incorpor t val ve chj ich,can

stably and a 2%5%\3%9 es%ﬁglragf %t Qaltoévr SEribe p?%ssuré’ld%slf?emsgl 1'IhI% memall

pr essur e1o SO passstuge tlﬁd&béﬂ ahdr@nelaesaahbacwﬁeereaaﬂy 10pressure ther eof and can

be manufactured easily. [Means for sol ving the Problen In order to

sol ve the abovBY ﬁ%‘%ﬁfobﬁ%]ﬂlftgr%l%ﬁé englhe present invention provides a cl osed
battery \which COMDIi,s &N bRt ol SEMuAERRLLLA0R pRBOS ek fon

el ectrode, a negative electro a separator; an el éctt yte; attery
15 cont ai ner pacddesradadden gpastrirg velhekrtcomdased enevi¢cttaigedlamentedrisisaigdof a

el ectrol yte; I05|n menber fitted in.the inner periphery of an open
end portion sPobid st LR CEHE HEFIG: BTBEPREFBRER SAUTDBIE AORBEY L he

battery gont abfknerWRbRINMbIaANE GlDSIeBH BN RORSEHES wAfh RafiBlBbtrolyte:
substrate, a valve elgnment which is provided in said netal substrate and

defined by aapdeakldsireemembes fittein $he venecsperlplmrea:s”mgomn pnd uhtivh af

when the intern ressur.e. of th ter’ | evat Ive enent is
bent from a berﬁ%%&e?'uf%l}tﬁlrﬁeéotoasoste Ehe 3 elndengﬁ’e ’f ti‘ﬁebs#g

openi ng port |vmrémr sdigl €8§hHOmERBer lablesmal ofpﬁa’é&taﬂesub@ﬁdtea amaztaale E@hien\ahl ch
is adhered to the inner surface of the netal substrate.
which 1s provided in said metal substrate and defined by a break line so as to
20 serve as a releasing chip such that when the internal pressure of the battery is
elevated, the valve element is bent from a bending fulcrum so as to provide the
metal substrate with an opening portion for releasing the internal pressure, and
a_metal foil which is adhered to the inner.surface of the metal substrate.
According to the present invention, when the internal pressure of a
25 battery is elevated due to short circuit, overcharge, reverse charge or the like, a

valve chip, consisting of a metal substrate in which a valve element is provided

for releasing the internal pressure of the battery and a metal foil which has a

uniform and accurate thickness and is laid over the metal substrate so as to
close a through hole which is usually closed with the valve element, operate to

30 deform itself and push and raise the valve element up, and when the internal



According to the present invention, when the internal pressure of a 25
.battery is elevated due to short circuit, overcharge, reverse charge or the
'li ke, a valve chip, consisting of a netal substrate in which a valve

el ement is provided for releasing the internal pressure of the battery and

a netal _foilpmbiwle hashes unpfatmbangracaty, ahe tdetAKRESStadd ond h@hda @Yer
the nmetal substrate so as to close a through hole which is usually cl osed

with the val herséitegehthe elpelrist@npertBoduaibahthe sant timel dpsbarganderiaiesealt he
val ve el enenj_up...an i.nt.e S reaches a prescribed
pressure, th asrrg’%ta g %%Nl%g%te éﬂ?&’/ tgéntdglg?gﬁ?pgt g%%%b%gts © ’tnger&ﬁf t?rﬁger %’é’&?t Pic

connecti on agplediond betieaiRtdri MBn @radhiaslgbe phevenbédr nal gas within the
battery so that an abrupt rising of the internal tenperature or explosion
of the t?éttery can previously be prevented. 05 [Preferred Enbodi nent]

The present inpentien ¢ m%g g¥pl ained in conjunction with preferred
enbodi nent s a[}rg exz]irrrpl elgbre grgi ng to the draw ngs. Fig. 1is a

vertical section vilhe steewtnvantioppemnopaetplaied ool eictloy-eithsgdfdadd ery
of the present_invention, Fig.. 2 is a plane yiew showi ng a valve 10 chip of
the cl osed b%EPP%({}?eBWES ?‘P\%e’iﬁ”gg@ﬁt’feémﬁh 1g"r“? élrlgiwd]flg% is a vertical section
vi ew showi ng the ahgye; ieaticenied skaioteviel showihg an fppes Bt 8XA! é&lﬁm}l&rew Vi ew

showi ng an operating manner of the valve chip in case of abnormality. “Fig.
5 and Fig. 6clesed bdttare ofitbapreseohimgnsicher Fgnifodi arekne Géwishewinad wevadvd p.
In Fig. 1, a,cyli.ndrical ,hatter ont ai ner .30 havi ng. a bottom_.which.15
serves a9 a %heléaotfiqv% Ceqsg‘(i::%ra%t&éy t%g?hn% RIS eI EE SRS Hat ggg zfﬁlsezl‘ é{(e,’t'tr“‘t?&é‘egl‘oé}rent
whi ch i s i soliaiveshdwiam thhebous ShéiRioddd tvadet bieh. WFH afs ahesilalatbe, viEke
el ectrode el enent 32 is conposed of a coiled |am nate which conprises a
positive el egto"He ageperating pnaen el ppvalapnehip Hegete fabsomnelibde F 5

G sposes, oonga o R KR LTRSS LB Bon U SRRl sy 020 208
In Fig. 1, a cylindrical battery container 30 having a bottom, which

15  serves as a negétive electrode terminal, accommodates an electrode element
which is 1solated from the outside 32 together with an electrolyte. The
electrode element 32 is composed of a coiled laminate which comprises a positive
electrode 32a, a separator 32b, and a negative electrode 32c disposed opposite to
the pbsitive electrode 32a via the separator 32b. _

20 A closing cap 33, having through holes 0 and 0, which serves as a
rupture-preventing mechanism and at the same time as a positive electrode
terminal 1s fitted by calking in the upper open end portion of the container 30
via an insulating gasket 34. Above the electrode element 32, a saucer-like
inner cap 37 is disposed and a gas release hole 35 of a large diameter is

25 provided at the center portion of the inner cap 37.

Between the inner cap 37 and the closing cap 33, a valve chip V which
forms a closing member for enclosing the electrode element and others is

provided. A periphery 36 of the valve chip V is in contact with a periphery 33a
of the closing cap 33. These peripheries 36 and 33a are fixed by calking in a



rupture-preventing nechanismand at the same time as a positive el ectrode
‘termnal is fitted by calking in the upper open end portion of the
container 30 via an insulating gasket 34. Above the el ectrode elenment 32, a
saucer-like inner cap 37 is disposed and ] gas release hole 35 of a |arge

dianeter is 2opiawMEed fta I8 Q&E@r@apﬂ@ﬂib%’i B%ufa%fm\;j %ﬁgﬁgt p 37.
33, a valve

Bet ween the inner cap 37 and the closing cap chi'p V which forns
a cl osing nenber f ok leaciwosithg dtheehed cot andepaipeieameand, Ot dreimer Surface

provi ded. A i pher 6 .0of the valve chip Vis inh contact with a periphery
33a of the cg‘gg?en‘_’ q&%ﬁﬁﬁs‘?smawﬁ PARRE é%e‘%%eraflfgiﬂc@?}é{%hé wpmreapftfy?ng
cal king in apofidi 6CiH¥ RAt@Ioe BilalQl W1E 6 BRBAIS AP LR pddidvABleb 158 8bh RY
gasket 40. Alead wire 6 is attached, by an appropriate neans, to

an i nnerOsur theelegiroddelergny82chi p V serving as the closing menber for

cl osing the upper open, end pogtign of the bhattery. The |lead wire 6 extends
to the positive el e%? r l&%‘énﬁggﬁlﬁf goég‘hé’ agvlee@flpo‘gégeal éﬂlﬁ’ﬁm%%ly Cfrmﬂar g
shown in Fi gplade wibe, ¥@d VecotMdRed of & rBetalbSHARLE Al hawifd hCicalar ford dHdane
view, and is conposed of a netal substrate 1 having a circular formand a

metal foil 20¢dNef®d % gdhpredi néhe sopemeuriste hetheertals abstraieel.1. Adsaa
mat eri al of t u any ected. fromthe gro .
i ncluding a ;f%%%{@eﬁﬂ ts}%e%? Fglgsﬁlglstr% te%g’ %‘?Jgg?gggleegte,g f(r:c())mbp%lre ggﬂ%]gtlflag%%l" a
al unt numos heeteehslyechestuidehs shsl ahadt edppat shéetl hed ARIAINUROEhee? m@NYe QBE].

selected fromthe group including a steel foil, stainless steel foil,
copper foil, éfw%ﬁ?ﬁﬁoqf@erm%%gﬁmlf 6i RV SRf Spiected Tpmoihe aPBY PGPAINgRY be
used. A substapt i@l Yet&inidd! eePrERK Lh e Bil S ; it t al:
substrate 1 15 such tshaltI1 t he S?ee;fﬁﬁﬁl icnlse&en??ﬂr’ef{/uq%{eﬁﬁg% rfgil'ers}ﬁ(t:l{?oﬁdélh taﬂ%
met al subst r atckeltiron alloy feihimelyriesssedi recti on, though the above nenti oned
or.tion which forns ben

circular line partly |eave ‘non-break .line_p \ i ng
ful crum portion 4. “%‘ﬁ’@gf ﬁﬁgfﬁbﬁVf?laﬁ%B‘?f]ﬁ fﬁ’é%l 35y ferreediethe ’InF?‘?_é sybs _aifeo med
as a valise ekeiretHataIhwhbiredk lifie LALIANE HRLAr A% s AFTRBSWHeEn i@l 8@Sdthe Chinditf Or
rel easing the internal pressure of the 20 battery when the internal

pressure is &rekrgssddireghion. theughy they abeteementiosed sircylageldnaipattipieaves a
vending 1 SEUMBONL KO0 e PLLE OPRR' S RSEY Abeleblidl o O pbgy
wire 6 is atpagheddéfinddhiey ks akeafolihe 3 bYfohheziabgh vARE dldisénE avhibiexs to an

operating mggeer;teofas tah}eare}/sg‘lll%ere%g]a{s?ngi [:]hi%afscs rg{eagi%réo{hzagtér%ail Spressure of the

20 battery when the internal pressure is elevated. When the valve element 5 is

raised up from the bending fulcrum portion 4, a valve opening portion 7 will be

formed so as to release the internal pressure of the battery. (See Fig. 4.) The

lead wire 6 is attached to the metal foil 2 by brazing, for instance.

Next, an operating manner of the valve chip in case of abnormality is

25 explained. Once the internal pressure of the battery is elevated, the valve

element 5 is raised up, as shown in Fig. 4, from the bénding fulcrum portion 4

while. breaking the metal foil 2 to thereby form the valve opening portion 7 so

that the internal pressure is released outside. The gas having increased

pressure passes through the valve opening portion 7 and is discharged from the

30 through hole 0 of the closing cap 33.



25 expl ained. Once the internal pressure of the battery is elevated, the
~valve elenent -5 is raised up, as shown in Fig. 4, fromthe bending ful crum
portion 4 while breaking the netal foil 2_to thereby formthe val ve opening
portion 7 so that the internal pressure i ¢ rel eased outside. The gas havi ng
i ncreased pressure S r h..t he wval ve openi.n ortion 7 and.is..

di scharged fromt heﬂggﬁﬁrcgéghgﬁ% 1éheog%tjlfvglteheem((e: ©8i' agsﬁﬁ ‘S??,.%Om??he bending,
this case, sifakewhhsorviohvg glecliBfitwide i6Sig Aiss@thedfrd EORMLVE RepG Ng f Uher um
portion 4, the lead wire 6 is disconnected as shown in Fig. 4, or the
brazed porti ¢HasH pHEonefdhailead §iteob tthdhppretel foil R i3 desadbet doltberdby cut

t her eby cut ttﬁ@e%'c?r%&jn%le&? ection. O5Incidentally, the formof the valve
elenment is not necessarily lI'mted to the substantially circular form as
shown i noFig. 2, but Intchdenosity, a8e demobe thdyaltd eldmditgis ot nabdsehrilysliphRMided

with an arm%cl)rti n 4a ﬁlt t he bendi ng Elul crumportion, or the one as
denot ed by 1F°% SUupsigntiglly gHewlar fmmas shoBRgRel I8 % dut Abe ordiasgienstadnby 10

conpl etely cligsgd Bathary 9 bN8eLHABERN M%h@gmégt anhe, ot ernal

pressure of the battery is élevated due to sonme abnormal ity suc as ‘short
circuit, ovemoharmger tbe opeverdseotefdyde, int Fig. Aewhbsd b 12 thametlskat a
prescri bed pressure,stabl ngd accur |y, espgciall t alow pressure, to
push up the circul a‘%cvﬁ I%}é &l ﬁ?mgl%%éﬁrﬁl?ﬁ‘?g_ g%%‘f:l’fynéf%@lrﬁﬁﬁnﬁdﬁ’?%om
formed oyt heyHenediehir@ermal @hestURSbf HEHatMBS! R et B4 WueClll @me’ BbN&EhiRYENt
51is provided in 15 the flexible netal substrate 1 and defined by the

break |ine 3spehéessheitngrauil ougfishatee, enrévesse thakaete wbtalHeil Pebalsts at a
substrate 1. - t...th ead,wi re is cut. off to,thereby di sconpect
p’?ésc?lb&?%%ssuﬁes s?a]b:lyua{ld acc a?ely,ﬁsg_emaﬁyoa}r aem Bf(ﬁﬁﬁrge, ttﬁémsﬂ

the electric connection. Sstrated I'n

oper ati ng nmanpetheofirduler valyeldahém § frdnhehe hessingeRilldrah ¥o8Wn WMISmiden
val ve chip operates, it permts the valve opening portion 7 to be 20

forned to t héP"eQﬁx%b%q B45d TREURif sfRaringds @rcwiatevBet element Phigsprovided in
pattery ¢an Rheidaiib Ymbey PLAKEDILY LhRMdMRAA, YAk Dlak s (8L ALSE N

tenperature or an expl osion thereof. oper ating presgure foret he
val ve chi p cahrdughctet extideethiviirtehs nf ahstmblad spbeisaty @. r a8ge réyulsefheclehdg

the materi al corTEosi t%og of ht hg val ve chip 25and adjusting the_ | ength of
the bending fUf%crumBoPtit8r " *BECASB Rt 'AP FHITIC £ORRATLRR nah i ttairednwi t h
the hi ghest agguf afVex@laihing thipKRRSS MAnAELHOMOLASE chip in the cross section

view, when the valve chip operates, it permits the valve opening portion 7 to be

20 formed to thereby release the internal gas of the battery. Thus, the battery can

previously be prevented from the abrupt rising of the internai temperature or an
explosion thereof.

The operating pressure for the valve chip can be controlled within a

stable pressure range by selecting the material composition of the valve chip

25 and adjusting the length of the bending fulcrum portion 4 because metal foil 1

can be manufactured with the highest accuracy of its thickness in micron order.

(Effect of the Invention]
As mentioned above, according to the present invention, when the

internal pressure of a battery is elevated due to short circuit, overcharge,



[Ef fect of the Invention] As mentioned above, according to the

" present invention, when the internal pressure of a battery is elevated due
to short circuit, overcharge, 8 reverse charge, or the like, and, it
reaches a prescribed pressure, the valve &hip can operate to permt the

netal foil tQfutsthakablyyan é%ﬁr%gax%ﬁggr@%éﬁggg LRLESSHES 30 A%p! O

rel ease the internal gas of the battery. , tery can previou
be prevent ed chnopetdte tabetupit the shatgl ffl toheurtespdiabnt acaragtpkosi ana low

O5t hereof . [Brief description of the Drawi n Fig. 1 is a vertical
section vi ewPSFSWHE° 4R tgﬁﬂ@?sepg’retm6‘?rntaﬁ§a%_g§b?ee¥’§qt§/rycI 0seY Barkateyy can
according to gbbaoRIFIRMrel dUMEME RN the abruptHifing%fithe %eﬁllg,@%uyé BWVe 2B
the val ve chip according to the present 10invention. ig. 31s a vertical
section 9Pewtbémof.ng the val ve chip according to the present invention.

Fig. 4 is an explanatory view showi ng the operating manner of the valve
chip in case of abnormality. 15Fig. 5 is a plane view show ng anot her

enbodi ment of(BtibeqaRlipeos RF BhaDe sy to the present invention. Fig. 6
is a plane view showi ng still another enbodi mrent of the valve chip

accordi ng to tHe pFésentvertippbse¢ténn view showing an upper part of the completely

closed battery according to the present invention.
l‘?ig. 2 is a plane view showing the valve chip according to the present
10 invention.
Fig. 3 is a vertical section view showing the valve chip according to the
present invention.
Fig. 4 is an explanatory view showing the operating manner of the valve chip
in case of abnormality.
15 Fig. 5 is a plane view showing another embodiment of the wvalve chip
according to the present invention.
Fig. 6 is a plane view showing still another embodiment of the valve chip

according to the present invention.

[Explanation of Reference characters]
20 : flexible metal substrate
: mefal foil
: break line

1

2

3

4 : bending fulcrum portion
5 : circular valve element

6

25 . lead wire

]

7 : valve opening portion



[ Expl anation of Reference characters] 201: flexible netal substrate 2 :
“nmetal foil 3 : break line 4 : bending fulcrumportion 5 : circular valve
element 256 : lead wire : valve opening pogti on 9 [d ains] 1. A closed
battery conprising: an el ectrode el enent consisting of a positive _

el ectrode, a_pegatjive electrode, and a separator; an electrolyte; a battery
cont ai ner ac Sat i ng said el ectrode el enent together with said

el ectrol yte; and [ TN id3 ' i-pher n.open
end portion ofPOSQS?gj!SgéEg%te g%%%%i’ n%? et otlrglagseg&?%gc %g%ir?e%ﬁd&f pagi)?iﬁgﬁgof

the battery ekntrainer, nepetie rlestiode,clrodi agsemembier; conslstolgt; a Mettaky
substrate, a vglve elenent which is pr n, said,netal, suhstrate and

id i |
Ger ned by actiftatier deamaidang s p BERe Slpts keIt ki SRt o

the internal ,ppes3ikmOhetdier Hatddely the itleeVidrftherd N2 Mabyd SheRBliod Srbent
froma bending fulcrumso as to provide the 10 netal substrate wth an

openi ng p¥rt said battervetwdsingy to véose nther onen préontien odrbe dafteralcorBiherwhi ch
is adhered to tehe inhgr surface gfr garils(i'lstgetfal sutt%?tr%ge.te 2. v,g\ gla%seeﬁ
battery accordichg®t 58| APHPE CERET e FIHEE PIndtBFH GPTE e ShfBt et cth a
| ead menber fick eNgdushAddigimsadrmenal shramisaidi abeedd brle wleaRuie §0ad to
cl osing cap, and when said val ve el enent. operates to rel ease the internal
serve as a releasing chip such that when the internal pressure of the battery is
elevated, the valve element is bent from a bending fulcrum so as to provide the
10 metal substrate with an opening portion for releasing the internal pressure, and

a metal foil which is adhered to the inner surface of said metal substrate.

2. A closed battery according to claim 1, wherein said metal foil is connected

with a lead member for conducting a current from said electrode element to a
closing .cap, and when said valve element operates to release the internal

15 pressure, said lead member is electrically disconnected from the metal foil to cut

the current.

3. A closed battery according to claim 1, wherein said valve element has a

substantially circular form, a part of which is a bending fulcrum portion.

4. A closed battery according to claim 1, wherein said valve element has a
20 - substantially circular form and the bending fulcrum is provided with an arm

portion.

5. A closed battery according to claim 1, wherein said valve element has a

substantially tongue-like form.



15. pressure, said‘lead menber is electrically disconnected fromthe netal

foi'l to cut the current. 3. Aclosed battery according to claima1,
wherein said val ve el enent has a substantially circular form a part of
which is a bending ful crum portion. 4. A closed battery according to
claim1l1, wherein said valve elenment has a 20 substantially circular form
and the bending fulcrumis provided with ag arm portion. 5. A closed
battery according to claiml1l, wherein said valve elenent has a
substantially tongue-like form 10 6. A closed battery according to any

of clainms 1 tg 5 MbfehSH schBigd t6UbSt bRLRIMS 1866, fheasiy sxig mefadct ed
fromthe group including a steel sheet, stainless steel sheet, copggr
sheet, and ahbstratenissirede of any7oneaselpcieddrasattbersrone dorluing 2 steghyphaet

clainms 1 to 6,. erei ai.d netal, foil 5.8 a ne selected fromthe
group i ncl u&?ﬂpegsge@&ﬁ?e& §orpgy shesh AR EPERR Gy e,egcopper foil, alumnum
foil, nickel foil, and nickel-iron alloy foil.

7. A closed battery according to any of claims 1 to 6, wherein said metal foil

05 is any one selected from the group including a steel foil, stainless steel foil,

copper foil, aluminum foil, nickel foil, and pickel-iron alloy foil.



