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[0003]

[0004)

CLOSURE VENT SEAL AND ASSEMBLY BACKGROUND 10001] The
present invention relates to closure assenblies for
wehertmsehem cal cells and particularly to a reprausapre13276
vent seal and apparatus adapted for use in non-aqueous
el ectrochem cal cells. (0002) Batteries used as power
sources for electronic equi pnent need to store | arge
anounts of energy. Such batteries may contain one or
nore el ectrochem cal cells. Pressure inside each cel
may i ncrease due to changes in internal tenperature,
an increase in internal volune of electrodes during
di scharge and/ or gases generated during cell charging
(in the case of secondary batteries) and/or discharge
of the cell. Thus, batteries typically include a
nmechani sm for rel easing or discharging gas away from
the cell to limt the buildup of internal pressure.
[0003] Sone el eCLOSURBWENT SEAL AND A&8SEMBEQNSs have
an open-ended contai ner and a col |l ector assenbly
di sposed at the open end of the container to close the
eI ectrocherri cal battery BAIGKGROUNIBh cases, the

ctor sse oneti nes tQ as
headBs PiseR Rl stiRis B PSR aBEmRIES Felfeispdedsal etts and
partichlaelg eo ¥ emitumablehant soal altbdppasingagiapted forass iy Ron-aqueous
el ESauUl ey % 004] Primary and secondary el ectrochem ca
SupTremicd eRllS- nonaqueous” el ectrol ytes, such as celI's
W t Bagtbiestused aspawet sairdes g)rleidchbnﬁmeqeipaienﬁﬂtfbdltb stord!ldrge amounts

or Bl LSRN i kB b HelBHE S0 S8l i

each el lmmemumpﬁr dietarRhanges iintanal tBhPSStureE ah thdredse Wefitdnal volume

that are able. to ve UICk red internal .
of ke Buft fistarb St astehsbapar e il Sarging G the case o
seandaybattalia) hnidjbnydhect&egdﬁﬁ tBﬂSelle'Hleﬂlwﬂ(thﬂ)mldéﬂﬂl linclude a
e vol at i

m e RE TR A Gtleetibh ok fauteng gt trdl frideRasel €1t the Bildup of iterma
presaei red by the specific chem stries used in such
8: ls lséﬂgrez Ctrpﬁ#etrnllél Set nfé‘; ;}%I%'en g@io&%—eﬁc‘ﬂ‘; container and a
col¢uedriabiepitily Gisposedcht tHEGereh ked bPPR2dntibel ldokaht ElE@Echemical
ure rel ease Y deS| ns hﬁée been

b assen?ly ang gre

afier¥ §ell-n MAUER FRtsE B eRllctrapsembly: s rpigergd fog aheader
assembh wiseallyeihélalesesifay padsskie rélease @ehﬂné@ﬁhﬁﬁ%ﬂ_ﬁ@efkases excessive
p“%ggeous el ectrolyte cells, such as nickel -cadm um and

Rel - netal hydride
Primary and secondary electrochemical cells having nonaqueous electrolytes, such as

cells with electrodes containing lithium metal and lithium intercalation materials, typically
have collector assemblies with thin-walled plastic sealing members to minimize vapor
transmission and pressure relief vents that are able to very quickly reduce internal pressure.
While issues associated with the caustic aqueous electrolyte solutions are relatively well
documented, the variety, volatility and rea'ctivity of the various non-aqueous electrolytes and
salts required by the specific chemistries used in such cells pose a unique set of challenges for

cell designers, in terms of materials, design specifications and the like.
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[0005)

[0006]

[0007)

cells. Primary (nonrechargeabl e) aqueous cells, such

as al kal i ne zi nc-manganese di oxi de cells, have used
wa@oedaeivey assenblies with relatively |arge sup€BTS82007/013276

area plastic seals containing a weak section that can

rupture when the internal pressure exceeds a

predetermned limt. 100061 G 1 shows a

cross-sectional view of the top portion of a typica

el ectrochem cal battery cell 100 of the prior art. The

el ectrochem cal battery cell 100 includes a housing

102 that includes a container 104 having a bead 107

s the n ott
agpﬂg l%g)r agﬁ,?wbg%g%d'g%rﬁssuﬁe re?%ag? o%n;t dg{]%nsol(dav% Ii])gen used in

e]ecﬁ@éﬂeﬁﬁbaﬂ lceHs SEorieikympREres€iable ptessura sl efiivénts ctaﬁﬁbeafnusd as

a clasure nec i for th of [ .
rechgyebiR anienue ko poard e Waf A RERp Ry %ﬁéﬁkgﬁff’ﬁé"ﬂﬂﬂde
cell) BriMirynomrevtengeable) aguebds cells, auachilastalkalids z'mcpnm’gamse dioxide
cond, SR o SR A e Ao b Eomaining
a wéakrsetipnlthdt danatipture whenpthy sntemlal pxesml&ctxcmdsfa predetermined limit.

curr.en ollector 136 i.ch tends from.th

as ;réﬁb:i ﬁﬁ?‘ﬁ%i’ CLOSBSEFFIOPH VIR °g§}eq8%{%%%'°{‘ ofa t)%%lgal %Fetc{rQSl%mlcal
battexyTieli 100 fof iedpriotlagt. The electrocheniet batterg 861 160 mtchlda.v\n Beusing 102

physi cal I se ed fr t

o PSPk ok O U5 B0 i g gorions o
the tdmimcxr Ijde mﬁd;andqmn\mddhaimglloﬁeddm ctdhbcqoossSt:mbb' KonCallector

term.pal 116 ternal ,to t ectr ' . .
essey 10 ccs e el bt B S 850 STchtngr 0} Bl nctudes
positive rnfentatﬂ"temmnml M6 hahmgsonsemlmzﬂe pgntthiotes\801a grmket 1248a positive

h
temagrﬁu\{'%g%a ﬁlgﬁt (?ﬂ'g& ﬁﬂg]lge E%SS,LaI C%YI cfgie Ilsﬁﬁag glgjshl tﬂie a\('%m ball 148,

and hadoneenspring \22rthathsin ph@dﬁabmnhtachmth e 4:urm|nt wdlelctomﬂ 36 lwéhich
vent. wel | 150. .\When er n [ .
exteéﬁéi‘rto%ﬁlﬁ giﬁcgrgﬂe %Sg%l{)éﬁ’? tes] O“T @X %éétg %o(& crfecontamer 104. The
curiehectdleetornil Bé ik dtbete)hse phiysicalénsepheitdd fich8 themmhtalmrsl@ﬁﬂ)y an insulator
cases poth t he v nt ball 14
136 Jhe geil kg 19 b Yot sl g e et e BBV vk o U positive
confuat tekyiinalil 1®fntdrhsl tv et elogdtochdrbidal nittest ediskOOpThs sentiveedld] 50 has a
as thr t vent rtur 2 and v les. 1 .
venf iestug. P rns dierern sibal § Seled B B Vep Bl AR et Bushing 146
wheéxthep heseated dotheasht welal 5@ dehehitmhe sshinghl4p isoempressed between
the Bl R AR TE verded vl et el P BIAER g gpermaF pressure of the
eledtich&fiicall battehPO) lO(Ee)&ééiisWedetaﬁﬁmﬂ levelGhavent, ba.lllrl483!md in some
al .. 14 . 1 ) 15 dtoDaoe
casgy ogh B ighingdda e Rieogt Balb 144, S pep Sl dRmbinet s aperture 152
andadt leavByyarflyt outl&FaHg yverft Well7L SO16 rélease pecksirizeSanothedugh the vent aperture
Qctober. 14 5,741, 6 to Mayer et al.
152454 ‘fenﬁﬁgleé_[bég F%?ﬁ&mgh%@a%g %eih]éb&t o Kaneishi et
al . Othen EXékﬁpleéLGBc&)hverE&mhl cﬁllebheasembwmdqgedaa& ralchser wpmt designs
can® foosd Bt G35 BBl MNumbers 4,963,446 (issued to Roels et al. October 16, 1990),
5,015,542 (issued to Chaney, Jr. et al. May 14, 1991), 5,156,930 (issued to Daio et al. October
20, 1992), 5,609,972 (issued to Kaschmitter et al, May 11, 1997), 5,677,076 (issued to Sato et
al. October 14, 1997), 5,741,606 (issued to Mayer et al. April 21, 1998) and 5,766,790 (issued
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[0008}

[0010]

[0011)

vol unme or dinensional constraints limting the

internal volunme within the cell for active ingredients
woroo/1kmsge nunber of conponents naki ng the cebPCT/IB2087/013276

costly and difficult to manufacture. In fact, nost

coll ector and closure assenblies in the art require a

substanti al amount of space, in relation to the hei ght

of the cell (and nores specifically, in cylindrica

cells, inrelation to the axial height), thereby

reduci ng the overall anmount of electrochemcal |y

reactive naterials that nmay be enclosed within the

cell I|a upon and/
to lﬁa@}eéﬁl‘l 9%@ 3 %?826 s§ eﬁwnpea ?16@% far € col ec%o';l 'élssembly
vol@hé bt &%dﬂﬁloﬂak‘cﬁinlstrdnﬁts ﬂﬂtlﬁnglthetlsteﬁiala%lnnieym&nb d\‘e&ﬂ%ﬂd'oozﬁctive

e vapor,-trans ve ert ask .
ingrsdieaiS o128 QOB Bk SHTUB RS PR (epell FfF Sy and difficut o
marfuFaotereC 1A ficy, mydicbRddter qadichmnye assdnhislieniss thefanmequire a substantial
SR L S 0 bERBESC R FhRORLP S B
cells] in@elafitn f the axial héight?,bhérblbg/reﬂ@omg khﬂmtcralbahd)qnt of electrochemically
rea%tévl)é: n@téﬁ@? ltlt e O nem e l%?e[dp%\tlpg e ce b ﬁ(}l rra?lpfI reWaxtl(iehJ?)og multiple
achcﬁ'&Bﬁﬁ{'ely Oarga-l?.izedfgaﬂdets rﬁd},aﬂ“uk'ther lima tickeatdliyed asqekles retain its

accor t re,

clodfighe beotiog gf e RePy caigr By o e iats PEREOSALL .

of Peadduse theamsiangjositynofi dﬂnﬁh&rahﬂjoﬂmlabqumqrstceﬂsmust have

I ncor por .um el ec rode.
con e Bipe i S Byt SMERTRT ek s 4y Sk o6 ine AN
norfenkldivreph Risfsidegontaind), the afbxl[ta mjv«dumen'g:atjy mdxange electrochemically
NIRRT N RN, T e —
of thk @ﬁx_uﬂa' aéiﬁ'ﬁfﬁike;d mm I(é gL,‘ tflAAlAl”ysnzm drhaqcesmm ANSI hemenclature, a R3

siof ROnSEIBE]| et PR ggpes B Certoudvonikrf ek Bohemical

sys&iﬂmé 1|nc@ip6kutldg aalthmﬁgelbcaﬂiib,ﬂg:cmImdnlyaithmm-baspé systens(and
orr03| and/ or

a t
esredigly orRALrREL ogh o Aiiroatate fp vy der BB SPEe-BF
ot hNot\HtlUdtdﬁiuﬁ%)lhb @Eﬂfﬁio\mﬁ)dhhﬁetvbmnﬂm‘lé cdatity py ratucimgdhe volume
u uent to dischar
of TP BT AAHR) VT PSS RaP R CerJpge Ty B aia
heilgBt i@ Rchuies iAélindsicaleell), celiiclosird isygerho niusestiSbvide a long-lasting
nonmencl atur.e, R61 si.ze

9 arti r) b
seal B BB Yiae PaPTREORALH (11 SHE P T IBCGOAHE Plat Tebor
traﬁl@ﬁll’sﬂaﬁ Gmﬂﬂ)ﬂﬂaﬁlb @mcfrbkywstoi' ythiehfloids bentaimﬂ &Oﬂ)lmﬂ'te&ell both prior
i be transmitte

anf igoeat BTk oV R 0% BETRA iy gl ip smallr
stafatidan dizée(d.g.sR2 aﬁd/of QOA WA ”Gidel or cdcostdig: ®\thé Am@lmbetenclature
R6g {}?q%rfgllls ‘i}’:" pfatgt)nculgr slps%¥hevpeor’get:nlt£9V&Lm\éoalngt\)\lrellg t of gfhe overall cell
decreases more significantly than the surface area through which vapor may be transmitted
(i.e., the header assembly) as the volume capacity decreases in standard cell sizes.

Cell closure systems must also allow for emergency venting of volatile fluids during
discharge so as to prevent catastrophic failures of the cell. Absent a vent mechanism, the cell

may bulge, leak or disassemble during discharge.
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[0012]

[0013]

[0014]

[0015)

di scharge so as to prevent catastrophic failures of
the cell. Absent a vent nechanism the cell nmay bul ge,
wo e@k/1e969i sassenbl e during di schar ge. SUVMARY E¥T/US2007/013276
FNVENTI ON [ 0012] One object of the invention is to
provide a cell closure assenbly that optim zes
volunetric capacity of the cell w thout surrendering
any of the longevity or safety afforded by previously
known systens. A further object of the inventionis to
provide a vent seal that can be incorporated with
standardi zed cell sizes that sinplifies manufacturing
procedures by elimnating parts or reducing
manuf acturing steps, particularly with respect to
certain Ianinate f SUMMABNYOOF ANMENIION at ed seal i ng

b RO 5 VB L Ry BB ol
volmyéthe napacap af)the cofl wxﬂmua!;urregdwg any ofjtelongenityr ertsafegy afforded by
pre\gﬂ%s%bgﬁ) %l/ylb:ﬂl her ogﬁgtﬁ octtath% glgggtno 311‘3 Y5 BH)%KEEeA Yéht seal that can

be ihedrponated |W1t1nstahdaud1ﬁecﬂmltm thag ym;ﬂlﬁv.es nowéagturingj procedures by
elinﬁgz?tg}%lpagts gﬂgqtdigvtgt}rga{n& rﬁ{ ll%dd r(ii}( ﬁ}i)eh s%p%ctE{P Qertain

lamlmmjfohly and/pr ksaat atta/atddeseahnmmatmaladwmwge The fndvention is expected to

havF 8?’% a%;llag\)/p ic %??} o%%[écg'gcﬂeﬁﬁgfgg @#S?Qn@%ﬁvgﬂg' orfg)g&gtlltlé@ver a wide

for Siech S an
tempenamel san@e,respanalibewnh mebpeciud nen-equedus heltseod pagtiduiagly primary non-

aq“&?‘ésc‘iegg %lfcgea)s(; q;&eﬁ%} X?r(n: 8&8&1&9'1:?&%%%&3:11 f—{ov\%('exl i sﬁould be noted that
the aforamerdioned bbiects asnmetedcéxepyiiai andll thess! skilledrin @hem!t wilkreadily

rovided. The cl I th
o5 B A 5 0 ) crans
followirig deatrigicpadlenfbodiraénss arel 41} thF ivariousrdssivatives@nd gquigalents thereof,

s otr d| n h s f ts

o B PR Er Pty S ot Mo R e 7

beymnjﬁtshenhmmnoawadu clgsuposeal foman glegtrgchemical cell container is

p anot her
pro?fg{gfih Sggﬁlasérg é’?‘iﬂﬁdg es g p %l}aé Iqe%bgﬁufm z gF%nqe lﬁm%; tHht allows it to
sereoas enphuritdel seall-lﬁcrrehe eelt uﬂimaﬂnbe aisrhasrmn‘oe mqm piotruding portions
udi.n ri ]
forfg plofg i Be fter L ghels o ki i caftPRlp Ay Beycht M Aliprouding
portiohstEdndthacpériphenng t he protrudi ng por tions of the vent
| ong,the | ner e rJ. N ATl
B b L

coraéldpla&aal eltrd, @ r&pmeiblle cam heember with proteatieg periphlesad tpprtmab, inner

cont.act en.the cont en s
neBEGEY AL R Py A DR Bl BnfiEl by primping the
protruding portions of the vent member along the inner header ring without wrinkling the vent
member and then the cell closure is coupled and sealed to a cell container to create an
electrical contact between the container and one of the cell electrodes, thereby forming an
electrochemical cell.

Still another embodiment involves a method for making and sealing an

electrochemical cell where a header assembly (preferably having two pieces) and a rupturable

vent which has the same shape as the header assembly, excepting for a number of protruding
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[0016]

(0017}

[0018]

10019}

10020]

jo021]

10015] Still another enbodi nent involves a nethod for

maki ng and sealing an el ectrochem cal cell where a
wheadassdassenbly (preferably having two pi eceshCEHOS2087/013276

rupturabl e vent which has the sane shape as the header

assenbly, excepting for a nunmber of protrudi ngportions

whi ch extend radially beyond the outer periphery of

t he vent/ header assenbly, are provided. Here again,

the protruding portions are crinped around or between

the header assenbly to forma cell closure so that

none of the protruding portions overl|l ap after being

port@aﬁ,gg“cgh@ge%if ra W”X}I OS Mt l&?‘r 8111261(‘: g?nplﬁ%ﬁfjofttge %glﬂ}hela&g assembly, are

providdd) Qdiere agiuﬁ,othe @kgtﬁml}ng/*pdrhoms drberimpkd amcund af between the header
A fur r enmbodi ment

asselpblY o0 AAY oot RORRe SF Aol iding pifibhs LR der being
crinfpau] 4@ tHe elo@ﬁeﬁetmu psedam se.hletht coropdneotsiifao elegtrochemicahcell (e.g.,

avi 9 B&%‘ﬁﬁP ral. n%@ e and a rupturable
anodg, Gt ?’I‘? eGP s‘h perditfering fromthat of

t hea Ghr@ifed embodinenbodlBltbya veﬁtcelosam sehlsasfémislyl fimednwleqtrochemical

the cl osur.e cup and the ctrlc cont.act
col RFa B a8 PP S T 69 A CARa B L g med
periphiérhl $hape arbh nipturable vient with h@aﬁphanaieshapﬁsdlﬁianeg frgmethateof the

t han t pondi net e | ' .

closyfi gt (BRI SR P SAEE BOGevoe oshie i e Affrical contact
medh@highS ead thealiamemoer the pt:@hemhshapeaff thdreeng inmist pe erpial to or, in at
leas& Sﬂ% gﬁ%pg?e ?ggeaaéer\}g%ﬂ t]ig lcglgﬁsipe élg Qa%x#e%er o%r{lpeogémgél contact
medhafidhr dioheaigbeh ptanht ammha:hnetersnbus akoimmuinuaeter point of the electrical

circular .disc constructed froma material that wll
contagt MEERAPIIM. | |t ure upon exposure to a predet erni ned

pr egetnether embedﬁrreacbmnémplhtes aaehi cdosugtamkfor'ﬁh elagirgchemical cell

al.so has, at . |east nt e .
confiinct i BisSeR R GBS PP SRRER P elavely
rupfiiré Gpdriéxpdssie to BBHﬂEteBES@RIpP&'sIs@H oﬁlemml F&0fi8) gases. The
disq 5 B Qe 306 MGE P B IO AR b TR P S g2 A radially
outietd ReeaRsaikédlar dise. scal e. Al so, in the drawi ngs, |i ke

reference nuneral s desi gnate correspondi ng parts

t hroughout the several views. In particular: | OOL9|

FIGI is a crossanmﬂbaseklmmoﬁmmwmmrti on of

an el ectroghem cal battery cell. and callector assenbly

o Thermyenion s be ygainodyics feserpiie 16 the B0 Singltrafies The
con{piiéntafin e draGaids Qe RiTineadssdrily tesoale eA ko da digr diawingslike reference

one . . .
numerals designate corresponding parts throughout the several views. In particular:

FIG.1 is a cross-sectional view of the top portion of an electrochemical battery cell
and collector assembly of the prior art;

FIG. 2 is a cross-sectional view of an electrochemical battery cell according to one
embodiment of the invention;

FIG. 3 is a cross-sectional view of the header assembly according to another

embodiment of the invention;
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[0022]

[0023]

[0024]

[0025)

[0026]

enbodi nent of the invention; [0021] FIG 3 is a
cross-sectional view of the header assenbly according

wo oooanedbher enbodi ment of the invention; Page B{DOAP7/013276
FIG 4 is a cross-sectional view of a the header
assenbly according to a third enbodi nent of the
invention; [0023] FIG 5 is a cross-sectional view of
a test nenbrane used in the Vapor Transm ssion Rate
(VIR) test; |0024] FIG 6 is a top view of the vent
menber according to one enbodi nent of the invention;
and DETAI LED DESCRI PTI ON [0025] FIG 2 shows a

gllﬁ dé Irlfsg%%ro%le %Cc iopa %Qﬁeregv %fl alaéghg-: gc?er%ssep‘lbl% ggc%rcﬂﬁg o Q{lﬂg]
emblodBrdnt o trertheaitionat t ery cel | 200 of the present

n ti,on has a housing 202 that incl

2040 e B95T S BPo g00L REF i DBbmbiie SEEE g YAbG ifhamission
RatE@ETR)eh@sed bottom and an open top end that is closed

y e _col | ect.or senb The.co gy I

nad 16 GaspiRoew ATk el e 0 s Bl oFthe
inv@ftiohj s of the cont a| ner 204. Di sposed within the

bottom portion of the container 204 is an el ectrode

assenbly 208 that includes a negative el ectrode or
anode 210, a positi VREEAHED @ESCGRIPTEONode 212, and a

214 di.s
Cat 8?2 53 S alcxil?% ca dlgck:{ cn@m}%gf@ II#?QF%&;QCCM %ean
embbdimbet of mlm:ipa'eﬁ-ll@ inveatiéro d@le&i@hamd:alsbzp@rﬁccjt 2001 of the present
inv%n%g)g l{?gls g%r}lgge 232 }/% }nlglu ?e 2 x\@nggigerli&e %orllg% re ?nﬁgl'h?iy' 206. The
conlifiidre0y¢ hagh kladédbottone yhd amlopanabp e:irbﬂwatnsrclosedl by she ¢dllgckor

_int art can a at n '
asseybly 06 The ptaRERE 130 o i 207 Bl Bipab e SRR LA AR ckiom
por€ibexcéfithel eantaihiein2 (e rDispaspe svithirhibe boneraipoetion?§fthe gontiger 204 is an
elec@t&%ﬁ%ﬁg} y %&%F&gﬁnﬁ;&eéc %é]ﬁ?eeskegtgcr)cgzn arngg gﬁg l’?]posstwe electrode or
catipdde\2 1dpghd ehiﬁpatd&ﬁ' 2ldaikidpongichenegrarttle mgpdelPd Osaindphse cdthadee212. In the

ativ e 0 S

et Rt Rt 1502 R BE DKl 895 o 214 are cah
this Sitetsrvehic at@ﬁvcﬂpﬂﬁe@\hh?dn aypiraigalsclalovaedd a ‘gebss eoll’design.
Elegg'{) guﬁ:ag glaﬁltc%g%gﬁ 85@ ;li 8&??‘?; eogv;eg?rl %lee r}ﬂe in t%e art can appreciate
thafSlfceidtive eaidddidiéméiof the present invention can also mclude cel]s and electrodes of

other shapes. The container 204 can be one of several geometric shapes for open-ended
containers (for example, prismatic and rectangular), provided that the teachings regarding the
shape of the vent member relative to the open end of these containers are followed.
Nevertheless, insofar as sealing of an open-ended cylindrical cell presents unique challenges
regarding the radial and axial forces required to create that seal, collector assembly 206 which
incorporates vent member 220 is expected to have particular applicability to cylindrical
containers. A

If electrochemical battery cell is a lithium electrochemical battery cell, the anode 210
contains lithium metal or alloyed lithium metal, which can be in the form of a sheet or foil. A

cathode 212 for a lithium cell can contain one or more active materials, usually in particulate
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10027)

[0028]

I ncorporates vent nenber 220 is expected to have
particular applicability to cylindrical containers.

WO 026835964 el ectrochem cal battery cell is a |PChUSIM07/013276
el ectrochem cal battery cell, the anode 210 contains
lithiummetal or alloyed lithiumnmetal, which can be
in the formof a sheet or foil. A cathode 212 for a
lithiumcell can contain one or nore active material s,
usually in particulateform Any suitable active
cat hode material may be used, and can include, for
exanple, FeS, MO, CFx, and (CF)n. Suitable

separ at or, ,nat er i [ - td
R AR B 5 b QRO Y B, s,
MnOEl,la}!anmﬁi_ (L(B?,d Suitabld sﬁephiat,qmnﬁtgials e kknircally bg:-pemquctwe but are
. ce i C onpyri.s r gani ent:S.
o5 AL B 005 SR o s
cellﬁ?i&ﬂ};ﬁdﬁgm?mjcoww, mhiixdtki«ahc:] tocbeamorzg@uosive grd fnsompatible
. S .
o e SRR T NS Ry Sl MEPLSormontin
saltsl laﬁd:fof w-scilh&nsa rilmi'?lﬁ?dﬁails:mgml@;ﬁ@ thé mate_;'iapgwrap@iticgm&sqhﬂar the
ro e i thiu S varf. r .
B S50 NP o5} B e YR o B o e
ele@tdchauizhl Bagiy tebdis ate destrberblidlon, athough adlitimnal mfioranation can also be

u,S., P t ) . . 514, : i
rout i 4 iR NGE 5 Bl Sl a1 3 PR LA ncorporatea
by teBérernde hegincont ai ner 204 can be a metal can with an

integral clo botto oweve a | .
R e e
tube el & iniiallR Opercatrboteeradsshayedlsd bauseds Thp celbparithiner 204 can be a steel
th..ni.c

] at ed or, e | e i I at .| t .
el B St LS e SRl gt e o
of the @6htEREF DB HEM@brrosiop bow plevile dekekiraichppprenyea ntlgo, the type of steel

so, ,the t of steel can.depend i r t
cart ERAE 1 e R RSB TG BaA et 205 gl U example,
cortXinam vthiclc e inttide @singahdrawingrpeoceasieansi madeasofardiffusign annealed, low
rocess, can .pe a di ffusjan.anneal ed, | ow
carpyy MG K VA 20065 QBB Roc)y W A T SE SEASTM 910 11
and"%dtﬁ'aﬁ@ld% ﬁliightﬁiel@lg@fed/gﬁ?MsEaﬂeO dtheranetale quiycbeaded ©o meet particular
sl 1ghtly el ongate rajn s e, O met gl.5 pay be. ..
necgie 4T SRARALE, NAR FieioaPoRieaLERtepore g B et B gnfiner 204 i in
eleBirieall JOREGREWItE Be datidde 2y 20k lop@D6irduit wiiagdof the cell is about 3 volts or
container. 204, is in electrical, contact w

th the .
MOEE, (OF g}f@eklf%fecpﬁ'ge [ 'EP?EC“I?WS'\?BTr?Séﬁ@t Sentapnsr glgﬁrlaf gmn steel may
be aBGr. Su¥Phlaferials iAEIL8e biraré hét IiGitdd tostaitledsategtahickel mated

nore corrosjon-resistant cont ai ner terial than stee
stan;.é?,s.s steelgerickel &.!adgg@hc Pl@}q%g;aénlpﬁatqﬁ »alinup gnﬂ Sljoys tLereof.
| i Mhedofl&tsitagicnhias 206 W@dhSis disp6ied!in fHeatbp gosioai ofitiesisousing 202
steels, nickel clad or, rv ckel epl,at eo{ st.ai nl ess steel s
car, ingMdg @Rositiye 5ptpt6§;§erinﬁg? 0P, a retainer 218 which defines an openihg, a
pressure release vent member 220, a contact spring 222 which defines an opening, and a
gasket 224 which is positioned between these components and the container 204. The
collector assembly 206 can optionally include a positive temperature coefficient (PTC) device

226, which defines an opening, disposed between the retainer 218 and the positive contact
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(0029]

[0030]

[0031]

| 0028] The col |l ector assenbly 206 which is disposed in

the top portion of the housing 202 can include a
W@omitlidsed cont act term nal 216, a retai ner 218r@histn07/013276

defi nes an opening, a pressure release vent nenber

220, a contact spring 222 which defines an opening,

and a gasket 224 which is positioned between these

conmponents and the contai ner 204. The col |l ector

assenbly 206 can optionally include a positive

tenperature coefficient (PTC) device 226, which

defi nes an openi ng, disposed between the retainer 218

o R P SR i 2GS BBRL b Yo 201

heldGf Iibla%'g b rthegﬁﬁvaréﬂyﬁﬂhﬂ)eﬂ opddre Q2By>ft}hecomtawmr Q0¥ and ihemadket 224.
op. e K 224
T R R T

collécﬁoxﬁds&ﬁ'ﬁmiyaﬂb lby damaaphag 20D. The comhitapting 22€$sfeﬂkﬂvy at least one
06 ont

in 22, T cont a
tab Srad Rl meibrs el SPL ol Rin 278 S bisposed e
the tmpﬁﬂ‘ltheeﬂgﬂrdalfe akdeenbiy20% nThef:mlrl‘mc t:milecﬁﬁ&%ﬁm arhele@ncally conductive
sed at . the t

of the e t S By d
sobiFE i raBIIR T SRR O SLTEDY PR B A Gpohee,
extendPBéyontiahe Enhodexanmptisls andrme&;bparanbstz tat ’ﬁhe cmremhcmi lectan@36 may

be il IR FOMRETRAPER: 19> AHER RS Lupiin G5 A5 oFARRS us tong as
theyCate s@ble iaside éot el and ﬁompyulﬂe vmhdhe ﬁmmnatsqud thereippdihe current

allo al ym.n al u l.o th
ool A R Brered (o A aRp 6l el PRhAip ) The
coant @rh@@Zmﬁaﬁ bk adgle jof ancor mbmrc@hductiﬁbenatemaispnteferably having spring-
n the for

hkerc Iaﬁactegsté%sr %rnexsppgex Bléawa Spmory gﬁ]oysr?{e lCO plcs hgt%}lalsﬁ although any
impletient athidlemaBabeandimaingine i soffictent eledtrichl mtmmltb\é eell internals

1&% rably having spring like characteristics (for
g%ﬁ shape nenory alloys or binmetallic materials),
al ?f’V@H@ hmeafbﬂebtﬂbhﬁﬁmbty zﬂﬁii is blatmke&o eortainai 2ﬂ4aiurisg assembly, the
sufficien | ectrical the C i nternal
curfin $o1EEF PRE ST BUSGEAARINE Fire ettt PSS i P DBish hes
com;ﬁ)smoa&ﬁ%d it stﬂleﬁOﬁbtfatcﬂe rl"h&(]{blp‘klﬂnsmg cﬁﬁ&&ﬂ'ﬁﬂt\yeentthetab 234 and the

curr 236 can i nst the ta f ;
curteE QBRI S A6 Ry 5 5P G EARHRS RRT MG TR B e contacting
the cérrémolle@ot 2360 Thebme embbiditndned ¢lecteica wostacthetwaesn the tab 234 and

the Eg‘ﬁ\?l\%ggl 1%%55 %S\Pazétgﬁmgg ﬁg ﬂ%e‘l}sgarwg :l rgce %Eg% 2 lghlee%t b%LthE gai: %34 agamst the

cur&?ﬂécﬂ_ﬁé&tdﬂﬁ%hlﬂh 6ther @nbodimkhte eieotab 234 carl be wolded to the current

enbo s electrij.c cont ac t.ween the tab 23

col eigF o4y Brtet ST EEPORMIEB Ry A aduoa e A e ibector 236
with @h eRcaiRally eenditith Rat adack 3dta agradwW sietdl h;&np:mxfwmmlded to both the

tab%g}l lag %}t%{fugq?égt réchpafsgvfr] E% WZ?(PE: Icggl%c%ohsh c(:e.zmt s%?ne imes %e more rellable

especially under extreme handling, storage and use conditions, but pressure connections do

not require additional assembly operations and equipment.
The anode 210 is electrically connected to the inner surface of the container 204 by a
metal anode lead (not shown), and the electrode éssembly 208 is otherwise physically

separated from the container 204 by an outer wrap of the separator 214 and an insulator 238
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[0032]

[0033]

10034)

collector 236. In yet other enbodinents the tab 234 is

connected to the current collector 236 wth an
web@ctitioeal | y conductive | ead, such as a narr ORCTESZM07/013276

strip or wwire welded to both the tab 234 and the

current collector 236. Wl ded connections can

sonetinmes be nore reliable, especially under extrene

handl i ng, storage and use conditions, but pressure

connections do not require additional assenbly

operations and equi pnment. | 0031] The anode 2 10 is

el ectrically connected to the inner surface of the

contai ner 204 by a net anode, | ead t sho a
whiehis lapated 2rgtRd g@é’éﬁgﬁ“gf%‘%"%‘b’ﬁ EingEe B’%&Eﬁg@aisﬁvnn&y 208 to
prefeﬁn@ﬁfe&hﬂ@m{doﬂméﬁlﬂ%&gﬁhﬁh_ﬁl&ﬂg li’&éadiyvzifsliéthe ldbnﬁtﬁinm‘ Txpn ofontact
e separ at or, and a sul.ato ch is. d
bty e REDRHM 5L PHEF SHOG LT oAdghe PHETE Bhtgreopfaine? 204 Fprevented
by b @idredeldas sxeidion dDMelsepdpatorV Bl aridid etestrieadly insulating bottom disc

cql l ector, 236 .from maki ng.contact wfh the container
(noy m@ﬂ%‘ﬁﬁedﬂgf%n?é‘w%89‘3859'8%"8{1&‘{'of the cat hlode

212Dkl Adithabopdratioréf the eleepodhemicil bafsty icell POE\wardetrical device
y the |nma#d-foldeq}e t ensi.on of(%he S

b e t 21
(opShe v, ot ks pRgpgt gt S PTG BRI 21§ Rithe Shflggtgr assembly
20602t eAd)Qdd it ddgatiPoédniast eirmild actha cRisekénPconfD@32D4. A
congHr o s PBBT Ao e B PREF% LEGRAToE Bl A
the @ﬂ&lleﬂ@&d,\ﬁmbhgﬁ hﬁlem&bz'oﬁé ¥Sembht 208t threughi thakur?dii coflediére236, and to

col. |l ector S 6 at one, end, .and,the ne j .
the glitckinostestiy alb. $he CEot PRR Il Ul Mo P f bl DS inthrough
the GSHZBACH i tHEcqiddi s]i)ﬁng E aemkatheirathider DI, armnd tikepressure release vent

negatjve term nal..or container s fhr h e d »
memBRrE3q, e e PRsCES edas il 2K ThORSAG 1 iR B minde of one
or ggfd&_ﬁ?_ﬁu&ﬁb |nﬁﬂérﬁﬂls,%aﬁ] asﬁnekat, birhétel, and irekilyer lamdiseexbinyterials. For

) e current th through th ol l ector, ass I .

exagRle: 140 ToHIRR G CAL OF AU AT 24 MO Sl ER SRR P saintess
ste@IChidRE clddastdetinidkeetlad $tinlavs@teabaidier any esmbiratibr béstad, stainless

vent menper, 220,, d to, the, posjtive contact term na
steelq @OPPERH @ "l“@f“é‘?‘n%’t"eg apg allgys 'Bgreﬁ‘t\de of one or nore

CONQYE bbsive @ingict frfinas A sitfl kel goob rewistatice t@bstrosion by water in
tri-layer, | am nated nater

(als.. For ex | e, t.he \
theambient gpvisorgnent as pell as lgg?cgfalegtagﬂ cgg(?lfﬂng[%& PB?lgy%aontact terminal
21§t&ﬁﬁ|£e mideCfih adonti dlivetnidtadifssich ke hickel stiel celdadlled steel, nickel-

stee

PG S el - e T L) Y R fontact teminals ae
forfed A 13U icefRir afd thellilted YEhelh@tEsd fused &3340 ddpend upon the
positive contact termnal 216 shoulp ﬂgv ood, . .
complexity ghthg shapeqfithoReSHAvaRPiRgt rmingl ¢ 12 i Repitive contact terminal
216 R¥d 4 EINEIBE sitipeVtBbh faRex8@pR, & typetl04 caht affuatidcstainietysteel with

Positive contact termnal 216 can,be nade fr .
AT B Bierin e aravaie veeq inpig¥ids the degled pprEpien sioipnce in case of

meftQ fb@eing! Ofke fotinel Ghe positive contact terminal 216 may also be plated or clad
with various metals, such as nickel, aluminum, copper, alloys and the like.

The gasket 224 provides a seal for the collector assembly 206 against the top portion
of container 204. The gasket 224 can extend from the insulator 238, which physically

separates the current collector 236 from the lower portion of container 204 below the bead
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[0035]

[0036]

plated cold rolled stainless steel, a steel that is

ni ckel plated after the contact term nals are forned,
wa@bariimeny copper and the like. The material uBeUSEN7/013276

al so depend upon the conplexity of the shape of the

positive contact termnal 216. If the positive contact

termnal 216 has a conpl ex shape, then for exanple, a

type 304 soft anneal ed stainless steel with ASTM 8 to

9 grain size my be used to provide the desired

corrosion resistance in ease of netal form ng. Once

fornmed, the positive contact termnal 216 may al so be

207 gt% 3 ed or22§008’glée\rl\eo%)gﬁovar &u C 8&? raeghﬁdl Thé Fﬂﬁé%]rbf% e!op portion of the
con@afek 204 H{b{hdaﬁ thel lkad 267 whath riro;ndbhe seanhg ewtfare 249 fenthk gollector
.partion of .cont e

assephly 206, 630nsh AL HRBIATY pfe e RShkRRE S3foneffifosihe cotlecor
assemhiblgl :206\ lfrloyh the pap pmafen bflﬁ)emmntametz 824) hildaaltsm) seal3Be pelopheral edges of

the | owe rtlno cont a
the bpRE B Ry Bho R e b R Pura sl PO PGS b cleorolye
bety'vr&ml thegetodtiiponénts. h’ﬁhé @s\ll\chﬂﬁnﬁ ionized (sjd thet eyt insening @the collector

[ t he iy C L O
ass%nléy;igg ?qtﬂ Ehecca %4 ggg & p}pgztlag ?opc%‘ §§ Fﬁ?g Qg&‘e c%”aﬂfe‘f‘ 204 and
gasRdt\2U Cthk Ig;atsl&em}aflr atcemptreh;eed:mmdmds & venl betrmeem ﬁwt?slcfft 22#hend the

206 !
confiiy 204 85 S0 BRiyest B e int SReMEl ity o B gher
contguhents P dieatol Isctof asshablydl(]Gect or assenbly 206 to
r nt cor SI on aka f_el 0

ItO h :ﬁ F EBRYone rﬁ"g ge g a8Ke er?g ﬁomggsgaénei t}ﬁhﬁfg%emﬁ, ression
seal aricthat A lofs atlbw vapbni tetsorississrereMIRIG6 ordwt tp miremlze the entry of

con ner crd hpi ng .t t
waibE IR 08 o oAl S B8 SREREHERR P bad RS cot 200
Gaskaﬂmemdﬂ:_ rhadewfeqioeyraeﬁeedmlbmmmxefbrteh&nghsk&terrﬁénlaaitcbr
kPRS2 o, R IS8 g fompativity o
thetahedeDid, eahﬂde Mﬂtﬂ]gctrbﬂ)ﬁe upcdi(da She éﬂh@roghsk@al vryceail 200.
Eng'gp'lﬁ? gglg Hal§ glg:{t %éthge P%g?ﬁ %ls%tsll(eﬁ gz& goa}lta On\(;%%paq%%lm 11, such as a
lithhgrﬁﬂs [fitisrh Goh ¢edll B‘ldddl'ér&)xt are rmrt] ﬁﬂlnteﬂ ®o, mfolypmmkﬂelhpolgphﬂnylene

wat i.nto the c an e loss of electrolyte

sulfie, RisHluotilts e BBt A SPE R PR Z0 o il epbipalete (PBT)
ethS?ﬁﬁe t&raﬂ&dﬁb_emfyle&egﬁilyﬂmhzilmnm?mﬁﬂﬂérh&ﬁherédﬂ #exiitaplecprolypropylene

t her no S { r . Ll on
e gy oot sl A BEF P ol BpalepFiog IR ity Betavare,
US@{i A beltmﬂa%ﬂmyle?a&mﬁde 1muamd ae TECHTRQN® RRSeftomrBoedeker

t achem ca t e
Plaﬁtéc[. capéélpnegt IFS’&}‘? ngu gg aXnta%? cd%rl@-gfé%larﬂflnp 'ty av \§alla{>le as Amodel® ET
10010D fie Solvay Adivanced Polynaears af Algharetta) Georglat IThemolymers can also
cor%%ki;ﬁnﬁgﬁg.\:ngﬂrgorgamc %5]31‘3%91}1 orflgarl?ict go?n};o%hdg 244t 1%%3% base resin, such

as glass fibers and the like.

A pressure release channel 242 of electrochemical battery cell 200 is defined by the
opening of the retainer 218 and the opening of the contact spring 222. The closing of the
electrochemical battery cell 200 and the pressure release channel 242 is completed by the

pressure release vent member 220 disposed across the openings in the retainer 218 and the
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sul fide, tetrafluoride-perfluoroal kyl vinyl ether

co- pol yner, polybutylene terephthalate (PBT), ethylene
wo eaoraijoenr oet hyl ene, pol ypht hal ani de, and bl erdBUS2007/013276

thereof. A suitable prolypropylene that can be used is

PRO- FAX (r) 6524 from Basel | Pol yol ephins, of

W I m ngton, Del aware, USA. A suitable pol yphenyl ene

sulfide is available as TECHTRON(r) PPS from Boedeker

Pl astics, Inc. of Shiner, Texas, USA. A suitable

pol ypht hal am de is avail able as Anodel (r) ET 1001 L

from Sol vay Advanced Pol yners of Al pharetta, Ceorgia.

Con?glgﬁeﬁﬂgﬁlg)ﬁgﬁ@b;eggwaflg o‘ﬁ"%g‘t’d‘%é gthg ﬁ'epérp ?l'p%gtu% ¥ tﬂ@ﬂ%gsure release.
vent @gmber Z2(Cihdoat |gdsbaise dfi tb@reﬁalmrdllﬁ faad ithekeontdco B 8ig 282. This seal

can %rgteatsl‘gﬁli{}te‘zférqh§ afsﬁ%sl.ﬁ'g %n ag 313 lnte{feélsgg]‘léﬁggr]tw%%can in some
emlﬁcﬁlﬁmerﬂe,rbe&nthaﬂd)ytdompmqfssmnmjg ttef peripberabpartion of theipaggsure release

222. Th f t | ect
verd St SRS, ot P BESH LB 0L L ibinie
surfaye(tsb as fesefibed belvel dhegenipindralontier of22 deagi cspcnsfebb retainer 218 or the

acr o ga%;?l cegrairp S L bktsglégfetr% exfaoponléﬁ Eh\%é)éﬁssflﬁ erelease vent
meméu :m)@rgainspaktseﬂmgoﬁterfaaapsmﬁse(s)aasreﬂesamf axdgitforgesplaged on the

echihrdand BprpRg et Bt RPBkng of heTofleddyssempty 206
whaf &esmp edgecuﬂtb@tommntn’r&i)m antl enflac 224 aswrilged(s), whi ch
n_so

o071 G PR BPTN GP OB oL Pt ap ety () SRTBREE M hneratcd
withgnthe celPhdougRadhienicd] rgactions andhinsienaindnstamah,cgenerated dpéncreased

ied to t interfacial surface . s
dqu@ e&wmﬁ*ﬂg“tﬁg"ﬂ"ﬂﬁ&"ﬁf‘“‘%‘(ﬁsttf'gﬂe% e (ﬁ% tehg Slﬁte%%g&% &?ﬁ%ullds within
thereﬁcﬂbﬂﬁﬁmlaﬂlaaaﬂbrﬁdeﬂ 200ntha contsts |aragsub§tanmuy caﬂnwesleviﬁén the

o i 5 5 L SR P R 0 A s
preSsliré Baik{ssthe ﬁﬁasﬁxré eaedse verit methizdr 220 mwsde;ﬁd)rm; ddwevert idal

asket 224 and her al, of.,, the oth .
comprut e SrveRy o sautiing 204 o8BS SPsHET afeBi206, a5 described
ab&ﬁéQ&aanau*séﬁﬁne Cp%bts@eﬁéléas%%naﬂémbaﬂ%)treﬂﬁm ﬁlbﬂan@tla'lllype glace to

[0037% During nornma per at i o flbe ect roch mtc . The
PraygRtes %Peeéﬂﬂve 2565 angLcelleoniepts Broden Fis P D4R RefiBer 208
cohbfe@ﬁ&h of theFolledtor R8ehbi9296 andun the eamxbanemmxiaataamy@eu 200 can at

ener at ed or increased due ?&/ﬁronrrent al. concﬁ L ONSC 160 fo
RIRVeRt theREpRsHER fG1ease Yeot Fgmoeh O SHrRINg ipRafly oy fer as to form
an %érhhghri the pedseisre rraeﬁberashmiel baa BétWerC&Hopaﬂﬁg of Fegainer 218 and the
contents are substanti al l ont ai ne

oPEBE oF SRS 124 Yhr e brf PRSI 5 Ieiahgt e pitermined release
prdsirgase vent menber 220. As the internal pressure

10038} gg:c h—goﬁqévgg\)@?{;grstsg ég%ﬁsrégel: »%?tﬁm t}ge Qltectgc?crlgtc)%rlca% %gttergza.Xel] 200 is at least as

high as a predetermined release pressure, the pressure release vent member 220 ruptures and

allows matter, in the form of gas or liquid or both, within the cell to escape through the
opening of the retainer 218. The matter within the cell can escape through the one or more
vent holes 230 in the positive contact terminal 216. The predetermined release pressure can

vary according to the chemical type and the integrity of the electrochemical battery cell 200 in
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[0039)

conpressive force exerted by the container 204 on the
coll ector assenbly 206, as descri bed above, can cause
wWo b@7pswssure rel ease vent nmenber 220 renmain  PCT/US2007/013276

substantially in place to prevent escape of the gases

and cell contents through the opening of retainer 2

18. The conpression of the collector assenbly 206

within the el ectrochem cal battery cell 200 can at

| east prevent the pressure rel ease vent nenber 220
fromcreeping inwardly so far as to forman opening in
the pressure rel ease channel 242 between the opening

el ' 218 t he . ' .Qf ' .
e gL 0 BRSO RO 0 PR
pressteabieh prik asoiddalsd 0888}lud-tvwevmel handbing dhextramesdu the ambient
env}{\#é)tagltegtaéllaﬁﬁ\eght%gege Cugal%gll g él?'&t sgl%gtgg WYt CaQJolid &Qgssérﬁb%of tlg%%ell based

erm ned rel'ease pressu
on fheesstainer matesiatseandah closin dorc@dppliag tathe headed asdembhys For

matter, in t.he.form of 4 gui .t i
ot 35 W SRRt Bt SR s L s presr
whith8he Pressunsiclease writ imambicn 22 etehtes an opgingdor ¢xamplé, vihepturing,

one oL notre hol e in. 1 h i 0 e .
cory 3pps e gt OO BrE BACPLIs PeBEE8 KFRe @l nin® and in
somi@éyibadiments] fagmtabotihiet. t kegring 200t g’ tocabioke56.3 ketgni” t(§00 1bs/in®) at

f th I hem i n\Vi
oS THERSHRER RS S B0 AL s can e
detprmsihed be presomizing d ¢xll, elggitimgugh p heleguneturdd ipthexgdnitainer.

avoi,d fal.se nts .due, t or. nal [ .
el P Y B B LSO PP S0 b PSALEARS ncluce
PTC device 226 ediichddefimes on apoiing ahdsia dispoirdybepieenithe vashiner 218 and the

h d he. ' A i, al | 0Si .
ol ARURPELE, OB Tl AR B0 s con

[0040]

206 cuAlntsfiaves thidugh uhe PECtdevige 226.elfphettstperatineed thecstlecimghemical
ress i.e. th re r. t i C h I .
vafisy 25 850 e s ehBEP ST dhanfibet e sk BRRRHE Br the PTC device
226 Xtk e to Yeduces e enirany, floanThaPDE devioa22b oart sldé@.d prevent cell
cop Qe issriathrafne atshEresiis A rEstyt i isfical Bles such as
extegiat Bifor( ARNItineS Abriordhl dhargihgund fibced degp diRh{r8B@. However, if
A bs{ [ néi‘ at room t Sarrﬂgr ature., The .'[)?r essure at v'\:hlh%h ressure release
intepgal YPESUL FORUPRESIg DB A the REpdsiT it TEIFAY RIS UIse e P
veftah@hBar22d rintules &6 sdlieve thedntermaéplessuee.qg. , t hrough a
hol e _punctured in the coptajner. |0 As..mention
b0V PERETEFUEt OENCRF BT A0 By L o aD g or 218 and the
cofatt priag |2¥2d,i iﬂ@hg&&t &a&g@gdﬁyﬂr ©€a ZﬁﬁpmMiimhoﬂméian@lmr, or mixtures
openi n nd is dispose etween the retain 218. a
thetFa S0P PR o PR SOV TR Ao} R melide two or more
layepes fadifferenihatelig] cingisitivnheRbroadampld, h 8égonddayer ABGng a different

co%%ggép{ﬁlp %V}%ftt l?;%l#gz{]yel%e{] 1?585 %rﬁqlg}\écirs%se ongOGn'dirlgf thte r;])?essure release vent

member 220 to the retainer 218 or to the contact spring 222. . In another example, a second
and a third layer having a different composition than the first layer, may be used to bond the
pressure release vent member 220 to both the retainer 218 and the contact spring 222. Also,
multiple layers having two or more compositions can be used for tailoring the performance

properties, for example, strength and flexibility, of the pressure release vent member 220.
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[0041)

[0042)

battery cell 200 reaches an abnormally high | evel, the
el ectrical resistance of the PTC device 226 increases

W 0007aei96€s the current flow. The PTC devi ce 2P6I/T8IW07/013276
sl ow or prevent cell continued internal heating and
pressure buildup resulting fromelectrical abuses such
as external short circuiting, abnormal charging and
forced deep di scharging. However, if internal pressure
continues to build to the predeterm ned rel ease
pressure, the pressure rel ease vent nenber 220
ruptures to relieve the internal pressure. | 0040] The

pressure rel ease vent 20 di s d.h
Idea,llé{t sgEPAkate layerg wonld l?eh]érogﬁ z%‘tt esl?ﬂs? cg%%atﬂ?xﬁgyl ﬁlg the eﬁectrolyte

abilitf 85prePaif vhﬁdﬁfan%ns@noﬁ%ﬂ'ﬂlb‘i labiln@ﬁtoﬁfnpﬁﬁeahe sqalihy eharacteristics of
m xtures thereof. al so

the yons casgrter 20 DD & ApIGTRASTErBY 208 PP RIS, o gdhgsive activated

by predstire, ﬁbﬁ%&u@ﬁndﬁgf lfcﬁf %ﬁ&h 894 ﬁdi]blnﬁhk:.(r:j Gﬁﬁaﬁhdrllmnﬁ'n nhagerial in the
,, a_secon a_ di er.ent CO
adhﬁﬁ\éq-]npgdﬁlﬂartést cqnggpélp]erfésyh e q\j %nt‘f 8F618Eﬁdd}9§eég dgz)en%fnged as a
laydr € tHRY RHS MefMbeL2 FRHOEEb bERMTRveRPhleinbert 120 wigtiaithecollector
218 or to the contact spring 222. .In another exanpl e,
assem¥2Bfd and a third layer having a different

CONP&Rpbditdshstshidablé Re ust rbthe lpaassiire rﬂ‘ﬁ%eb@nmedbér(ﬂﬁﬁmad include,

butfa&elwt :lllg??ltsegrfg rrggfla %gﬁ& ﬁ%@ﬁ%%ﬁpﬁ%ogg lbs uglgss s%eel and alloys

therdbt; ahe belﬁrﬁ:mrn&tmdxs aghtad@obyethyiine, palppropylehe pelybatylde

R ek, b RS RSO, BRSRRE b fflsin

meﬂhﬁér@ﬁ& Bc:h! %H]ydiﬁﬂbﬁf mgﬂﬁcﬂyﬂe atidyandsmpauiras theteay.eThe varnpabition of
rOV|ded on the basis of caq

the gresEP 3t I64se verlgPembsr 420 P é%f@ﬁ?aviep%?‘yw%ﬁ%'ﬂf°§%ﬁdh Wit metal, as
welB§l4 SingRIbydrioy ahﬁlltn-fﬁye@‘l’ainihbte of endtdld gr plignastoe bbtht i Ros example,

of the vent nenber he col,l se
the sngle leygr can aﬁﬁu‘éetalaﬁ' Méeﬁ? ¥ a‘éeeiwatf%'g%b%} ‘iﬁ‘@’é‘?ﬂng%‘%
1mﬁ&1§1€ﬁ§9f3 Wwatf) ¢adon iaside ﬁi&éleaﬁatﬁe,mlamrmahllﬁéﬂ/ fitrh lo€a polymer
known material in the adhesive field that

coagashysish 2 haver of eridized mafesiab et Py es S3Rad ‘rﬁ8§"lé‘nsﬂ°" Syh g, for

exal?@plprsfi@' Qﬁ‘ﬂlz@ Thé pheRsurerelbdde veRItheBErDR0 caR Qurthermoaontain an
bond the vent nmember 22Q MAIHIH the col Lecto

adhgSiye iey BDESL DDA Sy eSS AOES A AT e T Gl Rofyurethane,

or & &t/ PrEKaH dhd/® |uﬁ?eﬁ96ni%§lm} adtﬁzﬁféﬂ matekfal CRAR exdmgplel (tay dénsity
are not limted t

%1 uch as alﬁ@ num. % 83% el
polyplefias., Ag?@?ﬂ?’eé)ééh%sﬁé’élot ex Aghesives P& seafaat wgterials tgh be separately
;ﬂf&i)ﬂ?ﬁr oftidhBIfehd ﬁﬂeé‘suﬁélﬁllba@& v&ﬁ'n%ﬁﬁliéy K@@.@the outer perlphery coming into

roplene but repht h ?tﬁ(s
cowty@f'h e 31 8RBT g 2 fetalpe ??;} eHE SBi4 F1%.0r any
codbinfiiof tHaydo® RSt ciiR4 thkiséal aﬁtlﬁin tHe@oyledtbydsedirbly. A preferred
met hacrylic acid, and m xtures thereof. The

lar@lgﬁxbypglp EQNSHugHon would have four layers consisting of onented polypropylene,
polyethylene, aluminum foil and low density polyethylene.

Regérdless of the composition, the pressure release vent member 220 should be
chemically resistant to the electrolyte contained in the cell 200 and should have a low vapor
transmission rate (VTR) to provide a low rate of weight loss for the cell 200 over a broad

range of ambient temperatures. For example, if the pressure release vent member 220 is metal
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10043])

[0044]

the pressure rel ease vent nenber 220 can al so include
polyners reinforced with netal, as well as a single

wo a908n43969 a nul ti-layer |am nate of netal s or POI/YREND013276
or both. For exanple, the single |ayer can be a netal
foil, preferably alumnumfoil, that is substantially
i npernmeabl e to water, carbon di oxide and el ectrol yte,
or a non-netallized filmof a polyner coated with a
| ayer of oxidized material that prevents vapor
transm ssion, such as, for exanple, Si'Ox or AhO x. The
pressure rel ease vent nenmber 220 can furthernore

G BB S Sor, LY ER 0P g s o he presur
reldased MUMEMS s@bstantiatigtzerop ﬂ-ﬁmee tl&mphésnum release vent member 220

cangﬂg#g q@t I ca B%/ agrtné vaafgsg E?r;aﬁ}a% atten (f{]fgg é)?a élg PH]&W:enc materials,

as cﬁﬂ&ﬂﬁd%&v@ rthaeah funiction for e:aimplc;as abedlsezsp&rcatae lay elastomeric layer
ion of t sur

to ‘WEF?HSP s?aé %atw Ee BLgsshre Eei,aisgy]e y‘ne(% 388 g %tvlg%% pne. ?f the retainer
218\uidthe ebmuctapridg 282.and/ or spr i ng 222) the r et ai ner

2 BB % o R Pl 8 S Al 20
accbfcﬁﬁgfd ﬁdrﬂp@érémadsdnufents of ﬂm;iremt lmvmtwcmtad bledess tlﬁamLabout 11.81¢g-
mn?{g%/q?rel?ﬁ%gﬁgab r{ﬂ%{r %lﬁ%ﬁ aéllq dn Is enSI ?ne‘nts can range from about
0. 1pe¢ yehli(dae. m&.épgbzng Rag a¢ddy esé)}ctb abbet 0:b1rﬁ|dcg1 mimdGday - mm?) {3000

B AFoCRY) it S35 VBB Shop i, P e Somgon - ey

mntﬂ) §56 8- miPQAayaiel’)3 ho ubalit bau81 3 - Inch(dap_onnf)r £3090igs gnibH{day - in®)},
o R o e e D008 5 gk 5010 sy -
to AP 0J0A84IEe snmday -axmrip{2500 igf- ntih&dgy cind))s andrielyebal@rnative

erbpdineti Bppntouh LT o Doy f T ol Ao Ay TS o about

0. (ISD%S&hlmf(dﬁyal mszga { ns0ther mﬂ2@lay sid)bsTher¥ TRIchy vmraocordmg to the
sure. r. e

compen oL FERE et ghe ¢ Rt REERALAI<D SA'200,in addition to
thd @infiosition of @Wapéﬂﬁ?hﬁaple llageeof the mS&tse\me a¢leaseasnt member 220 which

descri bed abov {.can.fyncfi.on r ,..as a
ca%laq:] %]%qsg%s ggt tgﬁ %?t"‘é‘ﬂﬁ? ﬁtﬁ qteayeé*, hrpgs. a%?lgp\#g% i gléoa\{llcped for VTR
mdaSiréments ah 259, eeshau Rl Bealrﬂa&ﬁ)o\dehﬁt Vmisahmﬁaﬁtlaﬂ depmindent so that

| ea e of the, retajner 218a
otlﬂﬂ*ﬁnfga%q A RO B AL D aE T i i ibgtion.
Préfs@RTblegse\@heasmbeRHavingmhae tRabnedayr df ngtdrial endtiip test procedure

i pen f the i nven can be | ess than

fma%i%’? ating ‘Eﬁ‘@”‘ ?Fﬁxd(eg“éﬁ’ ﬁq'ﬁz *‘3‘8%{ Eqmv: / (day in2)},

and THa eu“e&:rmmmerwm eﬁsafb bﬁth@@réssmmaamh% the fhﬁﬁﬁxrgrelease vent
mqnﬂqgetrggé ?‘r‘ﬁ'ﬁ%"d%g %%pture is ggt? CtlIOI[l] % ;ts E)l?ys?cb?propemes %e g., gcrength) its
physical dimensions (e.g., thickness) and the area of the opening defined by the retainer 218
and the opening defined by the PTC device 226, whichever is smaller. The greater the
exposed area of the pressure release vent member 220 by the retainer 218 and the PTC device
226, the lower will be the predetermined release pressure due to the greater collective force

exerted by the internal gases of the electrochemical battery cell 200. Consequently,
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[0045)

10046]

10047]

g ml /(day in2)}, and in sonme enbodi ments can range
fromabout 0.001969 g nmm (day nmmR) {50 g m| /(day

WO p@yH43969 about 0.1 181 g nmi (day mmR) {3000 gP@i/US2007/013276
/(day in2)}, in alternative enbodi nents, from about
0.003543 g nm (day mm2) {90 g m | /(day in2) } to
about 0.0984 g mmi (day mm®) {2500 g m| /(day in2)},
and in yet alternative enbodi nents, from about
0.003543 g mm (day mmR) {90 g m| /(day in2)} to about
0.059 g mm (day mm®R) {1500 g mil/ (day in2)}. The VIR
can vary according to the conposition of the
electrolygg cont ai ned ect r o chem

o R Y o RS R e RGP L0 Rl asemoly
andWRROMeMBENRAd e depurtn g b the pﬁnepks oéthieineestéonv ent

me 20 which can ych tha
i { Rfrenging wrge Freesorre € SV e Gerto 220 gty e opening
defMéRbyRasiHECIE) iR thickrd&se of tie ;ﬁbﬂ&ﬂied‘ehﬂsdﬂbﬂemmbednmmn be less

s 25T O BT bR o A o254

mnt (0.601i iR A6 bisout ORRFIAI(0.008 likrh),cand én yetratidrentbodanémygthe thickness

°a"fn’g{‘§ hpRapan TR A0 e B R 0 B PO HRT The

sit¥én dnd Mél}nel"hef pepiakatrtioad vesl matber203mube de@rmined by
Iess

ML TR W PE St Ve
preﬂbtyfmﬁach reﬂﬂa@@piehslﬁs rdqRirgmentst rength), its phyS| cal

si ons K 3
Do PR BFeER by e 2 et IR P dexsh Bh sgmpositon
cmda‘hiﬁgeﬁlethlyp&lbmeP'ﬁﬁd aexivees tRa6of. Wh saiteblethrdeslagerdhmarate that can be

T reater the exposed rea the.pre rel ease. .
usegdi S antsare 5965 SERBOTBrTF R SunRNE A SopsfuRer alable as
LIQBWIIEX®Zradd 05396@60-500 ¢ FrobeCit@op o€ dehlesshi Wastonsin, USA. A

o S e P S SR Lo

Cobféﬂll’%dbc&QJﬂCoi’lﬁﬂbusQQlaG@%J QJEA,Wtﬁeh 1s3f wissliysowngd fubsidiady Tyco
of these vari s in der to

Intgapa g afsfé’éwsmn I AHbor SHEBAYe i farvinge i

PEﬁVPEY]A‘lJ]ﬁmQWFE‘/I LLEBEE alaildblcSasi BE.@8 hiso froml DOdIDY Coated Products of

ing upon th d f th t
S A RGeS U N L T 7 R

potnycﬁ)'ﬂE%§ SpdWethyléne) thﬂlli&i ;ﬁﬂ)‘&ﬁef{@ﬁﬁnmfwﬁﬁﬁ layanof oxidized
I'éss than about 254 . ( 010 d.in so
maém thatBRsyents Xapor émgamrsmm(fgﬁ smmleie 4 °Frﬁ’| r??ﬁ apfyor aluminum-

baedqBils 4@ aRBRPdcifically CoRton{flatd@5 i nch), and in yet ot her

enbodi nents the thickness can r e from about

mm (0GR 4R o429y sETEaRlE (erfih FoPTseTs ridase veg dieiber 220
(F@ﬁp@otz(gg;m a%gtmgqu@sg a@ge%dme@ BB&&Wan be deRAnihed @Bing a method

nber can be deter

adapted from ASTM E96-80 (Standard Test Me)-éhod for Water Vapor Transmission of
Materials). A test membrane 501 (FIG. 5) having a composition of a permeable layer of the
pressure release vent member, for example pressure release vent members 220, 320, 420, is
placed over the top of a 15 ml bottle (e.g., Wheaton Serum Bottle, 25 mm diameter x 54 mm
high, Cat. No. 06-406D) that is 25 mm diameter by 54 mm high and contains 8 ml of the

electrolyte to be used in a cell. The vent membrane 501 has a wall 503, a hub 505 and a test
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[0048]

[0049]

[0050]

those of ordinary skill in the art, in view of the
vapor transm ssion rate (VIR) and predeterm ned

WO edogaswepr essure requirenments. 10046] The pr eBCIIUS2007/013276
rel ease vent nenber can include at |east one |ayer of
a conposition containing netal, polyner, and m xtures
thereof. A suitable three-layer |am nate that can be
used for the pressure rel ease vent nenber is PET/
al um nuni EAA copol yner avail able as L1QUI FLEX(r) G ade
05396 35C-501C from Curwood of Gshkosh, Wsconsin,
USA. A sui t abl e four | ayer materi al of ori ent ed

surf%@é%ﬁ ?pr;])lérgl i g@éﬁ%} :I'e7bsot{frS q cy&/ argetgr ofd wall 503 is 19.56

mm\aa Iﬂhe/mawdebsmmsgs Eynb33 nTIeerlnﬂ:tS(lSrlab a dignokteradf 3.23 mm and

ncet on, w able _fiv ave
a opigh BRIV ETE BTSSR O P Pe) AU EE RS D ABFLS dickness of 0.508
mmBind48edt|safade 2264, hm&mwmmthrlamchmmnwalmmumb 505, of 1.529

szﬁp C h‘%ﬁ?g@? l? %I?p\{\%g g‘\ﬁglﬁﬂr}gﬁggotabov ﬁ%%?lgﬁ.%? IWLQa%nI .Rpuminum

SeaﬂQﬂl;j BR{ abbdozsers) mavingarises mhndianeet eshtenHole ia plazye pveafthe test
idized nate t hat re ntsv r trans
merpbisne SRS PBed G orgp U SoHTS ARl e AT ARG 81 wil remain

seale@itd thediotleadsringhe tist. | Tird deyled bottiripweighdd addthé bbttlehis stored at

75°¥;§g§§e38%ﬁ? f %ﬁ% él? e@zgg; \%)J't_l}eléa [%?eciet ol te:c]i(l?_tf%rpgé?cy fea% &nonthly for six

morkRS) daftly For t@o wsekdeae).i Dedclaingy i waighbie ddetreingil oeer the test period

dklyEl g.a met hod tedlfro ASTM E96- 80 (Standard Test
and\iBe FiFR; expsrImRR m ssion of Materials). A
t eSThe1&d Rftds 5&IorﬁEan @eahﬂ\eiﬂmy Botde apdesictnbcmab@fve and the

ermeabl e | ayer of .the pressure ase ve
chaig ey i THBROH EVFdNE SRS DB HUADEP & D5t PG, and the second
expéﬂﬂl,ent'aii ViRas edicalaesd. tHaeh bﬁﬂled‘irsiaanﬁfsedidndkmbmmer(tel YTR is calculated
aton Seru tle,

usn e aiqﬁrag?)t.)ot%1 Bothttlﬁs&t rinlA?St anet g:ﬁﬁ%rfsnd{ %?hhlﬁuléaﬁed for the
testrifl 0B AR ehps b%ttre is @ﬁbttalwedefrm ttllieOﬁx}éf eqieaml@atawm ¢aicudated for the
cell. The vent rrerrbr iOl h

tesL0 O (00 GO PPHEE MESIeTIOA 9 BBl Y RO dbe s EmRe

t heNBaibly, the VTR rRayt l%caﬂbtﬂifed erangtemphhtus@&cbmld@toaﬁe method
and _the i nner of wal |, 503 | 14. 33.

o P S e, S e e oo

VTRESH cutdtidnagithow? Sighffican®lbiding bh fedativélySnpiame thdmatesials utilized in
a thickness of O. 08 mm and a test surface area, which
thel°§“t"ﬁ@’°&ﬁh edgst methwdhet ween wal | 503 and hub 505, of

1. 528 Eﬁgtroél‘éﬁﬂéﬂlrb&f&?&alé mmlﬁe&dsetnﬂalém driyPsuthble fpeocess. For
exBRIe 0SSP PHIFTS calb AL oI B E U RY dpseRiighe elctrode
assefmbB) 20BO4hdQAKE Inshafor 288 into the cell container 204 and then dispensing electrolyte
into the container 204. The gasket 224, the contact spring 222, the retainer 218, the pressure
release vent member 220, and, optionally, the PTC device 226 are then placed in the open end
of the container 204. The container 204 is supported at the bead 207 while the collector
assembly 206 including gasket 224 and positive contact terminal 216 are pushed downward
against the seating portion 240 of the bead 207 and the crimped top edge 228 of the container

204 is bent inward so that the crimped top edge of container 204 is mechanically compressed
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{0051}

{0052}

[0053]

menbrane and crinped tightly onto the bottle such that

the test nenbrane 501 will remain sealed to the bottle
waleoorngsdshe test. The seal ed bottle is wei ghedrentsSiohz013276

bottle is stored at 75C and wei ghed at regul ar

intervals wwthin a predeterm ned test period (e.qg.

monthly for six nonths, daily for two weeks, etc.).

The change in weight is determ ned over the test

period and the first experinmental VIR is cal cul ated.

[0048) The sane test is perforned on a seal ed enpty

bottl e as described above and the change in weight is

determ ned over the sane reqular interyals and test .
agaipish BBHEE 220 EPBPISE R AR ITBE PHfetRe e PRI opsney ALY ayiteble
metha§ haQTbelRed fo dedl tha Blkcabceftfica badry kel 2ad, sudiRas deforming the

cal cul at ed .usi ng the,avera&g t ot al meh%rt l.oss. . i
confaingex|20§ by cHERRE SHASiRRY FaReNing VigRROLEh i ggppppiate tooling.
As EXaih€8 In grédteOdethinBeloWPihy uRijutlsRapesof it hember 20r ablaws for

the first experinmental VTR cal.culated for the test run

excgptiqngbmeehanical steenetl in bath thedadiplandiaxial dirggiions,,  he VTR

of | Inrhlfh aﬂﬁg{ati% BRibadignent, AR Fressiied Rildaye véri enevilidr 2R clrebe bonded to
RO .
by fHRlappliditioh B¢ aR a8hHsARYOr &Y Gny ebmbBivation ¥f thesd MethyddR As described

cal cul ati on wi thout signif].cant bi asi or . .
abwggtgg PURSFUFe F%&WFW@“F‘%E“@&?’@FP gg a smg?q ﬁggd oF ﬂtetrﬁaélvely, a laminate
of tQ\FJ dr xﬁ(ﬂ@{lf}feyﬂ 61; rh%l@riﬁl@.s in ﬁ&lh :&@&, tOHeQQé_ﬁédrg'EBEase venlt mgmtl))er 220 can be

el ectrochem cal _bajter ells can be ass .
borsieg QUPTEBINGT 3} ELloE SyPossaNI et i MemarGried BUR G coheiner 204
folRMihEth¥ gasiet 229 QndeheE:bﬁactQSpﬁiﬁg 2bz. m_ndeTluweivm @06 iand)the positive

and the lnsu

the el ectrode assenply, 20 t.or in

conthrd terENHal 206, ek PRGSE Bihe ORISRl s e 03 e o) fhe

elehﬁé&ehk%;gﬂfb{rﬁ'k:élﬂZ(t)(ZQAltefﬁg@viseGﬁ&K@he?&ﬂe relduge Of}ﬂQaOban be bonded
spring , the retainer , L ressyre r ase .

to bshtherfoniast sPrg, 22 tpieradnea it 8 By fong opthe e Balesyiped above.
ar e Thé exanipla efbolitndnb of lB&rochadicafl bdtieey e€iN3GU (FeG. DiAcludes a

.The container 204 is supported at the bead 207 whi] e
crimped retgiperi8 thaidg gmﬂeg by placingdhe, aresEpTg géﬁaesF ventmeypber 320 onto the

retRASH 31i8Y F1abMB RS Lorftatt Sprid 3216hta IR pResstivtre AN WAL fhember 320, and
aﬂglnst t he seating portion 240 of, the bead 97 agd

thenthending iseaslze 3p9 of the Totaines 1§ Hethabil caniag theglded cpes?32 of contact

sprif B 0to $6rnk RBhbdsbnly] TResh the PratigRn® {diScusiedi Lafsw)Xithe vent .

i's mechanically conpressedagal nst gasket ﬁ? tQ )
megehep PeR.dhg yent wbe?ézgfs mechapisally exfaprgssed et}mm}yr?g’.d radially
befb¥n $thinabd & Jﬁatégﬁﬂ ARy, Re Fx%@sﬁlxré fie8aberdthfember 320 can be

el ectrochem cal ba ?ery ce

> 1t 200, such as_defornjng .
optiprally bepdediierthepaaipgr 8 arte Mg, coB RELIPRIGE 6 oF bedng Ig?éamer and the
comgaxﬁﬁﬁgllet or other appropriate tooling. As

explained in greater detail below _the unique ape of
VeﬁtA ﬁgmgéwbzgqyngqu g3sbg foymed for use in electroci]gmica?lbatgery cell 400 (FIG.

4). Where the contact springs 322 and 422 include folded edges 332 and 432, respectively,
the peripheral flanges of the contact springs 322 and 422 are shaped to form one of many
possible geometries, such as an annulus or polygon, with one of many possible prdﬁles, such
as a V-groove or folded edge, before the contact springs are used to form the subassemblies.

Notably, throughout Figures 2-4, care has been taken to utilize the last two digits of the
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[0054]

{0055}

10056]

excepti onal mechanical strength in both the radial and
axial directions. 10051] In an alternative enbodi nent,
W0 b@7pswssure rel ease vent nenber 220 can be bpemes2000013276
the retainer 2 18 by one o r nore several nethods,
such as by hot nelting, ultrasonic welding, by the
application of an adhesive or by any conbination of
t hese net hods. As descri bed above, the pressure
rel ease vent nenber 220 can be a single |ayer, or
alternatively, a lamnate of two or nore | ayers of
materials. In such case the pressure release vent
menber 220 can bonded.t o t he reta ner
rofolEre A BTSN PR 2P GoRe IR ST P e AndRet fyisiad e fis
d1g12 Afithkeabiefincd uhbralsfas R@uré§244 aodespbadsconbafigurs puimbgr itself).
The PTC. deyjce 226 It

t he sitive contac
¢ or Pt et P Ru ip Adea comelRo aigh R BN Mgt yopor retesse
chafifd1 242N To Rk tém tiset abnt Wil ted meéhanmhbyrbmabremm 3 lsyirrwlrﬂant that the
t.i vel

t.he pressur vent 2 an
venb it &5) PErih 17 R BRSO PEg A ag 8900 Hhqufh SxERE surfsce to
alldvefcﬁtlgﬂﬁd schlih@ with thé pares cdnlysrisivgg the delletmr(assdmlﬂy ab@v However, the

veng g}epﬂaypg(gmus %g?rgo \Q'%ylgeﬁ oF ﬁgc]gé gg Ly C\Dr?n les cfr fo]ds gcan allow for

unﬁéﬁedi&ﬁltagb&fél@émgltehmtpf&mdeg t he pressure reI ease
n 0 the ner

320
c on{rg‘t‘ﬁ’ r@’ "ref'h'ae@ o IBH3He h%p% LY }ngjr)f i eoarl'se e m\?’g' ﬁ{'ne%t particularly
suitet fhietyliddfical aeits shoan ib Eiglicn thetveat megbeSE lek ah lessentially round or
ST BhT ATy Ll b S A B R
pernjh@ty ofthebsdy( 660s Nstsislg, disduban)body 660 és sizedito compbed with the size of
|
e O G o RERTA G0 XSRS rorven
mefiiber 620 a2 Possible, sorlemsay the beldy sisape wad brakentiee 662 Gorzespond to the
shadg of Seropep ot B8 35t I HE P 2Rl af g Vgt Rghbér 620 created by
theGROE@EEnsHBL haga difRdant shdpesiehitivato bivkers Bmn@idy(keeping & mind that the
tenf(]%rhg;ed@}e% ﬁése@ls amc lEyoca.’ Pfgggge rgﬁ&}qlﬁag éﬁt esg%%?rh!ilgﬁg 8|at minimize
wabted i‘d:bﬁ ﬂ'naféli’iaftblﬁﬂlrﬁg gﬁét%n%’sﬁpra&!ﬁhtﬁaﬁbf véﬂaﬁﬁﬁlbér\?_ebysucg Iai grotrusions
ri phera es of t cont n
wierEaie paceser D PORr BFNERyAbeRt b S S Ner) TEba 220, may be

paﬁﬁﬁﬁﬂ smamlannulus or pol ygon, mnth one of nany

D00 Bt S S35 AL RS W bk am

coﬁﬂﬁﬁﬁﬁﬁmkldﬂﬁtwé‘éﬁttﬁ@ga/sket dndate b@lwct&lagsmy 2M4>re greeifically, the
has n () utl||€e the | as

PrevSIo0F BRBFRL e & Wi ryiseteomipiiseeq Wb Ping 122 and the
retSiAEF EIBA@H chdwh ialfeg.ax)pthe &prifgpexiptizsal ttblded ed@t33dle@dtthd)1fetamer 318

(ast qu]?gwglsg g‘fg: gi%ﬂﬂtggg{)r?éép;rogheral Q&Eieeds ec?ge 433 And the) regamer 4?8 (as shown

in Fig. 4). In each instance, the crimp is accomplished without creating wrinkles or folds in

the vent member 620. Preferably, the crimp will result in the vent member making contact
with the spring in at least two distinct spatial planes and preferably in planes that are parallel

to the radial and axial dimensions of the container, although other configurations are possible.
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{0057)

[0058]

[0059)

[0060]

[0061]

| 00S4] The vent nenber 220 nust provide a conplete

vapor barrier across vapor release channel 242. To the
wezienssoshat vent will be nechanically conpresBenyS1007/013276

is inportant that the vent nenber 220 be sized so that

it blocks channel 242 and all ows enough excess surface

to allow for good sealing with the parts conprising

the collector assenbly 206. However, the vent nenber

220 nust not beconme winkled or folded, as such

wrinkles or folds can allow for unwanted | eakage of

el ectrolyte out of the cell. 100551 Thus, the vent

ped
oo Rieirhs 18, 38 {13558 57 St affh fine RestPErGTBAR! Biftinside of an
outériHgaddr, rmtgft& tM@ﬂﬁeanﬁﬂMbe]BZOD 1388, 400. esmmtnaly yetamemll 8,318,418
i SC aped bod Mﬁth a trusi ons
candg ShASE 08 STOHEE £ O AR S Toage 5 ps BHE 31 Blow sas o
flow ﬂ(b}‘etﬁﬁﬁth\lm éiktey ans@nbé;tlh@reteﬁmm‘;cﬁﬁﬁaﬁes withzbkelvénd member and the
corr ond th th i.ze of.t ssure r.el.i.ef
spripg g o el e ARish 1 red e P ARE Sisalent R pfesll copyginer. A
gasﬁ&&lt&ﬂ&oﬁwnm@mty ingtddibe ré2iensreeithes st both sides of ﬂnngpna)sg may also be

t he .bqd hape _.and broken_line 664 co e ‘s
usell 5 BRTIGY eRHBCE HErFomREAS e CERCmREbae & SRR Shectbal fEmber within
the poldédtdraasodmblpe vent merrber 620 created by t he

profrusi.ons 2 has a nt shape . .re .

b ohiatorBAS 66Ea PR afiribist 670 e AR PRSI inkik alone their
outémﬁcst &dge0 ThissHapé amilyibalthe/satief foe eachgndjeiiuel protus o s shown in Fig.
6), P e AR TSI 10R ST anaa As Grery i g Bt bt imited
to thé ﬁidn@ﬁlalﬂ B sasatadith Gdrﬂ‘@hﬁatgﬂ ae Sls@ni mﬂ-‘ iEy6, acpoacavearabola, a convex

e ona r ed vent e 0, b
parSols PO by G0 8P B0 (DB S5t PRTIBESRES sffor N BFtiysie shape of the
pro}?t@lklbns ﬁ%?ﬁllhpait glﬁﬁn-@ﬁﬁulﬂt ﬂaHnalbﬁroﬁ]T tjoe\gt&t membti 610, yAny of shape or
0, an ssi.ve e et
com RO EPECE B B EITE WP BT TS 47D Joedhid betome
wriﬂkrétirduﬁhgﬂﬁe &benblgpriesri nped or ot herw se conpressed
bet 122 and the retainer s shown
§ i) Jnglbob 3R g s e g e s o0 RIS 4o o ahpging

lengﬂleofftﬁé atifkdideddls OR Shesdiesre ¢up drii@ner hpaden éingh &le‘ipy,l th¢/closure

&Mp q?llg]ga {mlbgg\?ﬂeadﬂ&ﬁ%gla@ﬁg Fﬁ g)?ia lgegghrtte }ty clarg%r% p}'oé)(usmn 662 will
extSfd AR lzb&ﬁ?ﬁlndl\bﬂohéw tm@G@lngi' agusﬁance thatt s Iﬁbstfpeéfdﬁblyl’briehﬁlf the axial

vent  nenber era t resu [
heie R £ U A iSRS B0 M4BT SiRgHT RS 5y B aryzypatal lane
(i.¢. QA8 vidtiPo et inkfitbesSOFY, whlerdak 8as1” M6 Eiecypalilplan@ parallel to the

planes that are g?rallel to the radial and axia
thigknge Rl s membeR@2Gont ai ner, al t hough ot her

C 0nbt%b@hﬁ@tﬂﬁtn&h&bﬂﬁﬁ%&hﬁldx@ G5 tHe Viat mender atd Bossille, As noted
418 can _be shaPed as, nhner header, { g thed to fi
aboyesa key fratugg of the vent is 1ts ability to avoid wrinkles or folds during the closure
process. Essentially, this means that the protrusions are spaced along the periphery of the
vent member so that none of the protrusions overlap or come into physical contact when the
protrusions are at least partially folded back towards a common center point on the vent.
The collector assembly 206 shown in FIG. 2 consumes less vertical height, or shoulder

height, than the collector assembly 106 of the prior art of FIG. 1, thereby allowing for greater
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[0062]

{0063)

[0064]

outer header ring or the open end of cell 200, 300,
400. Alternatively, retainer 2 18, 3 18, 4 18 can be
WG b@padsobd ke a cl osure cup, with an aperture fPCTES200T013276

the bottomso as to allow gas to flow therethrough. In

ei ther instance, the retainer cooperates with the vent
menber and the spring to forma cell closure which is
then fitted into the open end of the cell container. A
gasket fitted concentrically inside the retainer on

ei ther or both sides of the spring may al so be used to
further enhance the conpressive forces nechanically

seal, |n t he vent nber . wi LR 0 th | I
o FgB o D35l o o GR35 BB S
accdﬂfﬂoﬂ@t@ apavé glb@rale mitapsls.aThapresdued relaasd eentmedmisnl @20 (FIG. 2),
beubg ﬂ,ﬁa.sﬁgpgfy ﬁ‘a gccgﬁg%ﬂgse }ers'isa meragaﬂ y yacegFar% tﬁg cglll 9 raelljsmg having vent well
150@IGhBY eA gl feﬁel(tj |m@taptmemh ot&ndmb:htmmhaaesza hthiumi’@eﬂiwt
not mte { .
el bh Sl Bubf ¢ B0 A GBS o5 v
whéresOthe €op pration of A Aogizelithitnt/FeS) ejemiropbémtgam(mengm example
are, nt agona et t.h
e et BREP RGP Arisaren SirHYe e PR e P gPoy %7 mm (0-105
inchporMedst Suelrhdecr6ade.in Asaded hssehbpeheaightatiows fiatmore ebdctrochemically
actalga aei%&l tcb %ﬁéﬁ%" inihe gﬂl %tﬁg?tﬁlgm{%(gwég MovilE SE mile I(_r)x a%gmon, the
colleaft A sertivty 266 RAG. iz)elﬂ@tfbwaf pdrisehzpv the mliaaccmsassm)bljo é06 (FIG 1) of
e SRRSO B Rt AR, AR B cin,
thef‘dbgg‘eddcﬂ@ddsﬁ. the cl Iosur e cup/ header ring wil I have a
Si t n . h
oL SR bde AL B B DS 58 B oGBS o
thedetirdn afd §pting is fefemed tofinrtchagdaplycse dodikétot h&semblyair a header
helgFt of this sidewa her ei

assembly. Jjurthgpmorecertain mizﬁiésﬁgﬁfg‘?ﬂﬁdw%noglnm@o? Inecessarlly require

mt&éi&tu\;]id St’g 00hin Hﬁlﬁﬁl SPERDP of !lalﬁé’tﬂcal\mbﬁfaeaSo {hax b ainiple éfteria retainer
to the spat]j al ane para he thi kne.so

ringgrpaIhe 6T mi@t%%@fﬂé?ﬁe Fh%‘%ﬁ‘h Ay bt estian foiating of the Hader

asiBly Wiha epdrtih$ Groueiht pAAsIPRS ofitlis Pesstidi; eccoesmgm thik element
above, a keg feat re of the vellg is its ability to

may\hsirafefted eé’§"6‘i‘ ) B HRORSE MIREhANM¢| osure process.

ESS @dtbril$ that &b e ukea fisr thd alectrdtiz REMiBIY ahd IR déctrolyte in the
e R e RS, 55 B TR e b mbodiments
de&@i&%é‘ﬁﬁox)&hﬁnﬁhﬁg anp bptHeUsli®wmgar e at |east partially

Fol dl“ehg ar?gc(i:e ina lmﬁrumselgctgoocm?ca gz?t%e%rl cgijcl:oq'nttanoxsn lltthnum metatl often in the
form of a sheet or foil. The composition of the lithium can vary, though the purity is always
high. The lithium could be alloyed with other metals such as aluminum, to provide the
desired cell electrical performance. The anode for a lithium ion cell includes one or more
lithium-intercalable materials. By intercalable materials it is meant that the material is
capable of insertion and de-insertion of lithium ions into their crystalline structure. Examples
of suitable materials include, but are not limited to, carbons such as graphitic, mesophase

and/or amorphic carbons; transition metal oxides such as nickel, cobalt and manganese;
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{0065]

[0066]

[0067]

[0061] The collector assenbly 206 shown in FIG 2
consunes | ess vertical height, or shoul der height,

W0 b@r/184969 col | ect or assenbly 106 of the prior BE€T/USI007/013276
FIG 1, thereby allowng for greatervolune in the top
portion of the container 204 in el ectrochem ca
battery cell 200 to accommbdate active el ectrode
mat eri als. The pressure rel ease vent nenber 220 (FIG
T), being substantially flat, consunmes |ess vertica
space than the cell cover 144 having vent well 150
(FIG 1). As aresult, the top portion of a

convention si ze i um EeS2 el ectrocheni cal e
wanBor G1A SRS B ATPIE- HRGE PR GPHBP GRS SpPB ey tanium; and
amospHokR nietal(dXide? ForieR&riple thdserooatining siliopnenodttinoThete MAterials are

an exanpl e

size lithjum FeS 2 el ectrochem cal 200 jn
een g apeietePStE RIS HaL B PRy g s euied a0s o

lshcw |c§igbdé‘lhﬁ)ir ggi&hitw ceﬂfcpﬁﬂamstogz.o@ avomanag(\@.r?]ﬂaiammﬁlmin

, €SS. uc a decryease I n _neader asse | t al
parti Gt G BT B R R TR ID e TR Py oy e MRt for
exahﬁf@]&%ﬁ%@ﬂdﬂlﬁ( aﬁ16|(|ClF)nt hreesthyded fqﬁlﬁowﬁngl isgcell centding ene or more
..In addition, the cqllec asse 206. (FI G has
i Cd o R SR PR TRy SRR Exampies
inclfqlﬁe h{@gl ngd@ﬁ,_sam as v&hngclﬁbmaddd(lia&igsi?f; lighi gtad &anﬁlﬁsemka)ladoxides, for

X1 DI t (1 SSse nd., nmpuf act I, N t her .

exapeimaiitg G roggstosn i PRt FETor FAgrete tose o ron
mo%ﬁ%ﬂlfni,%_@blbé?ﬁ?d iti;an&hﬁr,tdnd Ihkiateddartons.oNotably, tl‘%eh&noice of cathode

cQ | t1on,of .the retal neg n S 1N i.s. referr 1o
male PO LAY BBy REet gt PR IsrSiouiR: L A phical
con@Satidiity ¥nd buerhlnesINBrRyrmandd, sich thatxhe hemlet sssemhblyhaust be specifically

i.nvention may .not necessarily require integration or
engjpegregkto the ma Uglls S%'B?tf"ﬁg ‘or electrical contact, so that

a sslm(zab@e éeﬁﬁxaﬁir matécr;alsaére @cf)n-béﬂi’tﬂegﬁfe e&? retecoidaly nbx}ltn-t:eﬁhative.

part .g.,, the PTO), e used in rmati o the .
Exdaplae o1 SdiableseRerapintli o BiPRaAY PPBRIASmANs frompatgrials such as
po]?ﬁrfobgll'eﬁ%i pt@»W%ﬂ{yiléilB _ianélﬁlltﬂ{ KR eldleculdriviei gt @oBRthyleRy. ggsgétable

referred to generically as, a, con chanj sm
sepgrgtrmajpdalfpnk/keSn cells 1§ aurylably as ﬁ&@fér\ﬁﬁ 26@5' ﬁ‘écgéh‘HPV
pol§pépyRfe RefbrdmR! dn® Celgatdics 6f ChafTeind, Novth Cdrelin;, &8N tand Setella

I nvention, including but not limted_ to the quhﬁ ical
F2QIdbarisraprreuRlysthyere mp éﬂ“eiaHE'lli}’E"efrgﬁvg’B‘P"%% thi-hemica
Coﬁ?hll\)o&f V@cedoRROKEW etk A08AE A May@r bf 4 £dlidiBlectrolyte or a polymer

e

ect rocheni cal battery cell contains |ithium netal
elegiralyte Gap ajspdepeidass¥seR?r@iffet or foil. The conposition

of  ERRurbiytddi ffMithin ¥ad Nihidr 10l s Ree Re-adugoisel €dtMidytes and contain
hi gh. The I|th|un1goulg be al | oyed wit otg r nmetals,, .,
walSh 648 VA AL FHETY 6550 16 S EBPien LSt et SOP parts per million by
wefthe G fal coftam¥@ink. OS ieibEnonl A edioélecttdlitea corthiRionsor Mdre electrolyte
cell includes one or nore . )
salts dissolved in an organic solvent. Any suitable salt may be used depending on the anode
and cathode active materials and the desired cell performance. Examples include lithium
bromide, lithium perchlorate, lithium hexafluorophosphate, potassium hexafluorophosphate,
lithium hexafluoroarsonate, lithium trifluoromethanesulfonate and lithium iodide. Suitable
organic solvents include one or more of the following: dimethyl carbonate; diethyl carbonate;

dipropyl carbonate; methylethyl carbonate; ethylene carbonate; propylene carbonate; 1,2-
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[0069]

l[ithiumintercal able materials. By intercal able
materials it is neant that the material is capable of
WO p@ensioen and de-insertion of |ithiumions inPCT/URMOT/013276
crystalline structure. Exanples of suitable materials
i nclude, but are not |limted to, carbons such as
graphitic, nesophase and/or anorphic carbons;
transition netal oxides such as nickel, cobalt and
manganese;transition netal sulfides, for exanple,
those o f iron, nolybdenum copper and titanium and
anor phous netal oxide, for exanple those containing
silicone an These materials are ner
bty TRt Srb BV Iear SRR DR BPRRS: PRI Philapnes goifolane:
ace®ARAR; 3,5AMRthyfiseaizbReR, nfdﬁhefhylfbtﬂﬁalrtﬂdbpﬁid etispst Bhersalt and solvent
active pateri usug i cul at e
corghation ARG af vt SRR et A AR gt o POH oo meet the et
dnsdlhﬁﬁg@,recﬂﬂtim&hcb\?e El}.éd&sifr@i teﬁipafﬁpire rdres. Wl\éi@tﬁe,rs @E)usadl th the
at ho or nt a|

(S (? ”& {2 gell l? rature
sosit sy Brivide e g cdieatib eopd peRing phpstife: elpRatmper
dlsdlﬁig%r}ieﬂbﬁnaﬁ&lﬂkﬂh)/gh fatepdischiaid| petforthaicer  Skicabstp kthers include, but are

ncl yde netal oxides, s as, van d|u
L e e e e e
di(éthgyethytRliadr ] trighthd)eanggasedand dléthymh&ct dyehaéthenslsﬁctdasl 3-

den

oy FPOS ey d BB RBL ABy o Lo qpazolidinone;
andahixtathmdeofat erial will have direct i npact on t he

opti ctrolyte, both.in terns .

cor BRpushiefynonionipat foishs FuERa i ras: SBtsleginghemica
batferecdll@aﬂin' tmﬁlﬁﬂhinyaﬁmmtmhem&pleﬂs hag&ielappl&n@lm Elixaaqbletsdnclude
ot S B S S, A,
zin§BHOOBT) dl&bl/&ﬁmnﬁh&ﬁﬂhﬁﬂwﬂﬁne&lﬂ hydﬁ):lealk'&lbmrcaﬂmr"ﬁhese types of cells

inclu m cropar ranes, made fro terdals.such, .
canatgavB B%BF%WFE‘?’O’@‘% bvd}rlls;sn? %ﬁl Sélﬁ]é a%ﬂ%taiﬁll{ nh éﬁfe, so%mm ﬁydroxnde
andi@6ndt tHeretl®] The ppdery&l ytkedale forAhe Uomahirasﬁs&ﬂﬁy aat such cases should

.hpterjal Li/ FeS2 cells.is avail,a CELGAR
S“lgﬁ?ﬂ’tfﬂ"&i”%ﬁ’o\"@ﬂfg il Sah S HBAHL G RO TR Gyt i ferms of
rav MateriaRl Fohaxdmple fuse Ghylon @askets (vaplablSéf thanthtdsidsermemstioned above)
ropor us et hyl.ene nmenprane avai

wop A S BT UG AP TTOCHERT FiomS) PR o “ESLH AT S0 A Pther potential
sub!fifdﬁonilﬁﬂl bPappir&it t@fhg@e Wﬂégﬁin&hemr ol yte or a polyner

electro can al so be _.us as ar at or .

£l oahgrdh e TroROnE IHETHOA G SEre APTRIDED I (1519 &l S purposes of
c]aﬂﬁ}rbﬁﬁﬂetl%ltbﬁdmgﬁ ftwidl |bﬂa9§ar&ﬂdhﬁ@:ﬂhﬂ:hﬁ:hﬂ@ee fand Frloglifidations may be

sia uant| I.es, | ess th

ProgePAOES CHETCOR P PG APRTASR TS B SR He ANTUER A specification
haﬂés&nﬂ@d%rﬁﬁéhl@‘]iﬂﬁ@hhsanﬂ|Iﬂ‘lﬁtlfn(1bﬁ t€lfs, G ihadniion @én also BPPIS to other cell
typ%ls e,%so wX:le the embodiments described above have illustrated a pressure release vent
member associated with a positive contact terminal that is connected to a cathode on
discharge, the same release mechanism could be employed at a negative cell terminal.
Therefore, the present embodiments are to be considered as illustrative and not restrictive, and
the invention is not to be limited to the details given herein, but may be modified, and is

limited only by the scope of the appended claims.
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salts dissolved in an organic solvent. Any suitable
salt may be used dependi ng on the anode and cat hode
wa@ednaesdnmt eri al s and the desired cell perfor ne€/Es2007/013276

Exanpl es include lithiumbromde, |ithium perchlorate,
['ithium hexafl uorophosphate, potassium
hexaf | uor ophosphate, |ithium hexafl uoroarsonate,

lithiumtrifluoromethanesul fonate and |ithiumiodide.

Sui t abl e organi c solvents include one or nore of the

foll owi ng: dimethyl carbonate; diethyl carbonate,;

di propyl carbonate; nethylethyl carbonate; ethylene

carbonat e; propyl ene carbonat§; - butyl ene

carbonate; 2, 3-butyl ene carbonate; nethaf or mat e;
Whagtaslainhadtiyr ol act one; sul fol ane; acetonitrile;

3, 5-di net hyl i soxazol e; n5n-di net hyl f or mam de; and

ethers. The salt and sol vent conbi nati on shoul d .
1. AHrvemticlissusadehl for embleeﬂrmmenma}bélt cemaines} sajd vemizlosure seal comprising:

88 2?”? Lleavpgt rnbeéﬁ‘&%é vm %anJral oﬁﬁ aﬁa‘?%ﬁérﬁ@e’fﬂ%ﬁﬁe&ed to create a

fore r en ethers ar

ruptufeble vapot beal ﬁﬁla\@hhdmdm%y‘] eptrmhed'eczg el centhiper; gnd

vi scosi t wet ting t

t enper at‘xul?eégi gcﬂﬁ?@ré\“ gl?cﬁr‘é#gg ga%oq%gé’k&%dmg portion which
extedids alppeage dixtarice fiventhe. ce&naltmb‘lt eelativectoss ioneprattuding gertion of the

are n limted to, acyclic ethers such as
pl a'iar?’e&‘i’%%‘t hoxyet hane (DMVE); 1, 2-di et hoxyet hane;

di (rret hoxyet hyl ) ether; triglyme, tetraglynme and

s SRR 05 B S i

andawmtalh)the ﬁ’rotmdmglpbdlqms e spam:ﬂ aha)dlsja@g apmg plopg a qeggbag{al edge of

h this,i nv 0 f)
the RIATAE P e P D i pitioh g Past BEIEAY RS back
towardsithel ceraatipdint aklomgnhem&nph’irb'&qmy)f B@ fatqgkhpmtmdeng pomons overlap.
Exanpl es include both primary and rechargeabl e cells
wi th aqueous el ectrol ytes, such as zi nc/ MhC2,
3. Al vt BoSrklsedh acdoeding salelainm avicrein thegirpmeding phl;t@mhaea peripheral
al kal i ne_cel These .t ype Ilsc I
shage selpyig 99@&‘%{%%8{*%}%%@% T dindo %%taé’?@"%% Ry °@L§9€Ve"
parabsih una Byiinwxidde palydomsbedper es thereof . The pr ef erred
materials for the collector assenbly in such cases
should still be optim zed to i nsure adequate chem cal
4. QOVEREIoBrt iséal a&t’tddihg térclaim B3 achetein Itl&*ré iv 4 ploraiitoéf pratauding portions
material s, For .ex use kets (in place
ang,eachpsotryling porfign 1?‘81%‘@8“%‘ o\9§¥ '%u éy| el d
suf ficient perf or mance i n conbi nati on with aqueous
el ectrol yt es. r potential substituti i | . .
5. dpyeat glpstre ée"l‘ﬁ&'s%‘g ORitP F@ W‘?‘H%’“i'it’?’? ‘ﬁ‘bgl “%AP{%rgﬁﬁ?w‘“g portions
and B€leAs0 0g of H§d pmv;eamgmrdm hHaeediffteiag shdpesl i n sone
detail for purposes of clarity of understanding, it
will be apparent that certain changes and °
6. MGt icfatile @4 aBBordidg to claim 3 wherein the protruding portions are spaced at a

distance apart along a peripheral edge of the laminar member so that, when each protruding
portion is at least partially folded back towards the central point along the periphery, none of
the folded protruding portions overlap.
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practiced within the scope of the appended cl ai ns. For

exanpl e, although the specification has descri bed
w@eoorasioby |ithiumand lithiumion cells, the POWERL0TOM3276

can also apply to other cell types. Also, while the

enbodi nents descri bed above have illustrated a

pressure rel ease vent nenber associated with a

positive contact terminal that is connected to a

cat hode on di scharge, the sane rel ease nmechani sm coul d

be enpl oyed at a negative cell termnal. Therefore,

the present enbodi nents are to be considered as

rati Ve and .not riGilye, I OB1ukS;

7. Af%?nl{tcg)sglg sef rﬁc{:orgx to cﬁa%ldle\t%éélrggl Sélﬁi\}gﬁltn grr (!eoqllﬁﬁﬁg%ﬁ B‘#}g@lt)’ of
Iamnhel-meﬂbénsetb,ckemnha;ﬂaﬂarmn%ghremry by the scope of the

appended clains. CLAIMS What is clained is: 1. A vent

cl osure seal for an el ectrochenm cal cell container,
8. ASﬂérd clsnte swhibmoowingsalclamiwheieing matap Keihaminns mgsmber is disposed

ing.a central. poi ot i 0

betv&ereg B ])gn?rhcpwaégsﬁgn\}g& (r)r}e%xsbgea FL?Q&Q&E@ %nai%gnaﬂgﬁzgelt

el ectrochem cal cel I cont ai ner; and V\,her ein the planar

ncl u

5. ANPR e spLatafing GRTe! RSt st OB Eroflet i made
from elmattemﬂ stlectad from- the gtaupdionsjsting ¢fi: grivapor bardep enadlesive and

l ; 2.. A vent closure seal according to claiml
P°¥m‘3} rl“ﬁef'ﬁére is a plurality of protruding portions

and wherein the protrud| ng port| ons are spaced at a

10. dréSt ?Lgsgfa{) { acco %nr% eac ﬁ &qga%t 81‘8. ltanl%]arl) In%?Jer is made

ng por lon Is at
froth @asateriairstieetel y‘roholhd gcbdpawhusnstmoﬂ spalymropdene; aplypbiyiene, a non-

metgt ﬁ?’gh‘g %gé v\P ttllne %%)’deqg 1 n%en%lh Sin fal?lmlglgrﬁ)rag’édrfég lah8 combmatlons

rIa osure s accor
therebfii m 1 wherein the protrudi ng portion has a

peri pheral shape selected fromthe group consisting

of : a sawtooth, a concave parabola, a convex parabola
11. aAGnaahddfor imszir(é&ﬁhd rs%lyxgmn edéranpehenticalicellesaid plethwdrcomprising:

seal accordip 3 V\,here here | ity

of protrB&§¥ %Y‘f’\ ech?" Erail hﬁ?‘?) it iarrfg a?%’r HP(;)%H has .
ele@rdet&atcantdlbddnyained evith arﬁbpes Ieap,ewh&einﬁthw elettradhemimaécell container is

concsgggclﬁia fq(,: %{ﬂ?l!hg\gggﬁff %%aléﬂ%c%&mgtan e ec%er ﬁe%exg tlpelleEgJ He%é’er ring is
selgidd to thdive @ dpidd Headerhidansetelt drider shaged;mpmse afd wheregmthe vent
me@h:gf’ lilljz{f% I??S'%bs&f {cr:\gﬁgmgqg: 8'5\?8(2 Iagc] urWoeérgétQ at\ngSor barrier, and at least
one protruding portion, extending radially beyond the non-protruding portion;

creating a cell closure by positioning the inner header ring proximate to the
vent member and crimping the protruding portions without causing wrinkles in the vent
member so that the aperture is sealed;

positioning the cell closure proximate to the open end to create electrically
contact between the cell closure and one of: the anode or the cathode; and

sealing the cell closure to the electrochemical cell container.
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di stance apart along a peripheral edge of the |am nar

menber so that, when each protruding portion is at
woeasti4pertial |y fol ded back towards the cent redT/psiont/013276

al ong the periphery, none of the folded protruding

portions overlap.7. A vent closure seal according to

claim1l wherein said nenber conprises a plurality of

| am nar menbers stacked in a planar configuration. 8.

A vent closure seal according to claim7 wherein a

metal foil |am nar nmenber is di sposed between a

polyneric material |am nar nenber and an adhesive

| am pnar, menher. 9. .A t, Cl e . ' . .
2. el Rt S a1 P SRR R85 0 b sin, s
outdrhefiden rifg liesdledtedstol coafoent tb thenmbérdiegdarringe amd ivbereinghe freating a

a vapor barri.er n_adhesiy M j i ;
o Y b BB 58 5 L AL s e cimoct
betwéen tR@ finepaal duted eadermiigser i s made froma materi al

sel ected fromthe group consisting of: polypropyl ene,

pol yet hyl ene, a nonnetallized filmcoated with an
13. OX institicRihcomridirg @l claiminl 2alvbereinuhe $Falingithesiell cisyre and electrochemical

conbinatjons . .thereof. 1 t f j :
cel GO RG i s i o 5t 7 Mty sl hfl Bl energy tothe
outeicH@adérsingg: providing a vent nenber, an inner header

ring and a cylindrical electrochem cal cell container

with an open end; wherein the el ectrochem cal cel
14.cAmahdtbiccoslingrsdaimct 2ehéreinrtbe autar beadanuuipincludesisideyrlls of a

ng.an el ectrol yte: wher.ei ' ' j :
oo B3 RS RE R 5 PR A0 RFRTPLe bl fromcing
portibA petheapar member fand distamce bfing mere/that one-hilé of thgglefined length of

peri phery, matching the shaped aperture to create a
ﬂw@&%&@“barrier, and at | east one protrudi ng portion,
extending radially beyond the non-protrudi ng portion;

creating a cell closu b oSl t 1 oni e |
155 adaehod g Ere i AT £ ERRETU LAl R: 4 188 one gasket and
whifeéh hE @idatidp Agel alosinengepintldastpositiosingghe\gashid etwéan the inner
%ge.vent nenbﬁghso t hat the aperture is seal ed;
headseipg g g A heddeF BBosure proximte to the open end
to create electrically contact between the cel
closure,and gne of. .t node,.or the cat : .
165 aampige arrorae o e §F ePRE g sef i FELoIENBurf R piperochemical
cell dHtaih&rafteplidclufes@iphyig arlemst dhaof hieat, pressune hid fultrashuic energy.
conprising providing an outer header ring, said outer

header ring is selected to conformto the inner header :
171 iANGiethad deothidingitd clalin 1¢ whetdimtheaealing the cell closure and electrochemical

cell container step includes mechanically compressing the cell closure and the electrochemical

cell container.
18. A method according to claim 17 further comprising providing a gasket and wherein the

creating a cell closure step includes positioning the gasket proximate to the inner header ring

so as to enhance the mechanical compressing during the sealing the cell closure step.
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cell closure step includes positioning the vent foi
so that the protruding portions are crinped between

w0 b@7iimiver and outer header rings. 13. A met hoRICT/US2007/013276
according to claim 12 wherein the sealing the cel
cl osure and el ectrochem cal cell container step
i ncl udes applying at | east one of heat, pressure and
ultrasonic energy to the outer header ring. 14. A
nmet hod according to claim 12 wherein the outer header
ring includes sidewalls of a defined | ength and
wherein the protrudi ng portion extends radially beyond

on- pr ot r udi onti f .
1. BURFRE-RRRL B BBplPbaTRRSh g, g assombly
combfisiggh of the sidewall. 15. A nethod according to
claim 12 further .conprisi r.ovi,di -
gasket AfdORFRRR %Vi%eancérp g gfl 1|%nt g \QQQ%I% Cﬁrgfﬂcl)egﬁ}gael rg ?%p? n gas to flow
theretheduglles positioni ng the gasket between the inner

header ring, and the outer r L A et hod

accor di r?g“%&acgﬁng P HRvE %?%%}%ﬁé’ e%gg%aln%lgﬁie cel | .

cl osur e amgtuedde vem fixedrbetteen dhid clonme aimand the epntact member to

i ncl udes | yi ng, at _l.eas . s .
selegfra R ol ey cBhotERRal B BA s bhoush i SE bR uia
rupthiadieveit hating a peripheng) shiyee thet is not ths same amthe defined peripheral shape

el ectrochemi cal cell container step includes
‘“WW%?HE%$8§Wﬂ%“conpressing the cell closure and the

el ect r ockhereinal firsedibmeenbfiheenptuadle venhistequel taacormgsnegding first
. to claim/17 further i8] Vi di &k cifhon pl
s ef R RSB 4UBE bR REBH G A APEHES cBon v
axiggosi tioning the gasket proximate to the inner header

ring so as to enhan h ' '
ur g RBeE B TR ey PR N SBLICRRIG8S Bltnan o
cor@sparidin: seand dismetzbbfthiclefined pdripdierad stirpriof te qoatdct member along a

contai ner, said.assenbly conprising: a closure cup
“mﬂgg?ﬂﬁmgﬂbgﬁg??ﬁ?gngo al | ow el ectrocheni cal reaction .
gas to fivhereinthe Grdtaodigdrond comntoaqianae pkesrintgesetiy agenter point of

.defined ri pheral shape; a rupturable vent fixed
Sa“ﬁ%‘f%‘@l’?"{g’ﬁ?rbl osure cup and the contact nenber to

selectively control the flow el ectrochem cal reaction

20 355 BB BT Y P BHSHE RSl g o

pluRgity phplandr étatons are integrated along a peripheral edge of the rupturable vent.

21. An assembly according to claim 20 wherein the planar protrusions have substantially the
same size and shape, the closure cup includes a sidewall with a defined length and the planar
protrusions extend radially beyond non-protruding portions of the rupturable vent for a

distance of no more than one-half of the defined length of the sidewall.

22. An assembly according to claim 19 wherein the rupturable vent is held within the closure

cup by mechanical compression.
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of the contact nmenber; wherein a first diameter of the
rupturable vent is equal to a corresponding first
waoelc@maidsd of t he defined peripheral shape of tP€T/US2007/013276
contact nenber along a first common planar axis;
wherein a second di aneter of the rupturable vent is
greater than a correspondi ng second di aneter of the
defi ned peri pheral shape of the contact nenber along a
second common pl anar axis; and wherein the first and
second common pl anar axes intersect at a center point
of said contact nenber. 20. An assenbly according to
| ai m wherei n_t he. ILSu L s ;
23. Eg-Frl Ao e s Ogirkaa il e ERRAO Loflprt Sion8Brises
peripHegd) @ritnppaibin elietupauiapde vént thereptgm sgalgt centaelwyith the pontact
An assenbly according.t,0 im20 wherein the pl anar
me"}h%{'}?}j?*}?hé‘”%%%?é’ag%%?g?"grﬁ]%f? 1y the sane size and
shape, the closure cup includes a sidewall with a
efined | ength and fhe. pl . ' : tths
24. Moy BESRR e Sept AP iy HsGhPUEHAL Sort i @sively held within
the dlogureledR| € vent for a distance of no nore than
one-hal f of the defined length of the sidewall. 22. An
assenbly according to claim 19 wherein the rupturable
25. \WadssérBbliyakcordinigho plairh @4 cbiesein thectuptusgblepentanaleaheld within the
conpression. 23.. An _assenbly according to claim22
°l°sﬂﬁ$‘8ﬁﬂ' ‘Pﬁ‘g‘aﬂ’@%‘?ﬁ‘?péﬁﬁs'o@bnpr essi on conprises a
peri pheral crinp causing the rupturable vent to create
seal ed contact wth e .con t j L :
26. asggﬂglryd}cgorgggttpgfa"& ar?g’se.re'&iﬁ © wnga{agg’g‘%}r% yﬂjg%gcl:or gi mge
peripRer@l @irmip ¢sushipathe ruptitable vapt torcadaitea seated dontagtivish itheedoptact
hel d vvi‘tqlf;]i n the l%llo]sure cup. 25. An assenbly according
merpRerp 3t IGASAWRSBIUA R PR rupturable vent is also held
within the closure cup by nechani cal conpression. 26.

An asseqpply acgcor di taq cl ai.m 25 wherein : . :
27. R AR O RoTherBEe piEhfizehtls a jaminae including o
metaPfoH AgadHisive Wpd poBhletic weaéridlo create a seal ed contact

with the contact nenber in at |east two spati al

pl anes. 27. An assenbly according to claim19 wherein
28. 1 AR adseRbly akbriivericldifm 2V Whsreinahe layersl anelamangad so that the polymeric

material is proximate to the contact member and the metal foil is disposed between the
polymeric material and the adhesive.

29. An assembly according to claim 19 wherein the rupturable vent comprises aluminum.
30. An assembly according to claim 19 wherein the rupturable vent comprises an adhesive.

31. An assembly according to claim 19 wherein the rupturable vent comprises a polymer.

32. An assembly according to claim 19 further comprising a gasket positioned proximate to

the contact member.
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metal foil, an adhesive and polyneric material. 28. An

assenbly according to claim27 wherein the |ayers are
w@eeoang®a so that the polyneric material is prPXI/IaL067/013276

to the contact nenber and the netal foil is disposed

bet ween the polyneric material and the adhesive. 29.

An assenbly according to claim19 wherein the

rupturabl e vent conprises alum num 30. An assenbly

according to claim19 wherein the rupturable vent

conprises an adhesive. 31. An assenbly according to

claim 19 wherein the rupturabl e vent conprises a

33. %lﬁ%ﬁé@ﬁwﬁ sgal'%g S@Ac)(l?rﬂfc%p%e% O diforClaM %nl %leertsJ%ﬁr

positioned proximate t
comfikingCt nenber 33 A vent closure seal for an

I h L om
et gy I ALt

y Cl di sc having a
a m@teﬁsluhﬁtemamelectmaiy dupgirs apon pxposurstte d predstermingsk pressare of

ectjvely, rupture upon exposure to a
elecﬂr"glaeé?%‘?lrff%cglanﬁa%ssu&r/de of el ectrochenical reaction .
gases; aitdeaat odeqaejectmempngqt@talpw thersireymégrenpezand ggtending

dIR 0c rc Ej ecﬁcu rdlctendlng radially outward from
radigiiy 8 |sc. 347A vent closure seal according

to cIain133 wher ei n the projection has a first edge,

34. dé?’?ﬁll]t s§§/et soeﬁ ({llrgé{g) CQL tﬁewﬁéré(fﬂﬂﬁ Ef E&?'%n ‘?lgga ﬁrst ﬁdge,

orms to t ortion of
progimawmfaepcaﬁme of ﬂxnahraum&nmd apd| defineddnyrdnayc ghat Conforms to the portion

of tE% gﬂrcu%f%yeggé OH L& Sgnh%ted & rf‘o%ﬁ % ridh- Oﬁ%ﬁla\‘ Smﬁnﬁ&s‘?ggﬁﬁww of the

y a shape se ecte rom-t
veng olosurs sedl gndﬂeﬁnedslmm sjmph selectexbfromtbe proup b:gnastmg of: asawtooth, a

con&we\\:;ga)a(aqoﬁlr Zlgc(ép\z?x @zﬁg%lé gﬁﬁlﬁ%ﬁjde%ﬂ%o‘l’ sﬁmdmr@ed irregular

osure seal
shape.cording to cla|n133 wherein there are nmultiple

proj ections, each projection having a substantially
i dentical shape. 36. A vent closure seal according to
35.chaief Adsurhisrabhcrordiag o cnien Hlivhesirethpregire gtultinle pragestigns, each

praj ecti.on h n .ene shape. 37. A vent

pr"éch‘JQﬁ ﬁ%"'g%gﬁ %‘g‘rag?' h%enp‘éal SF%D in 33 wherein there are
nultlple projections and wherein each projection is

36. a‘j%g&lg%ﬁg ?%atl gi?co%l %Ionf:lglrme 8% where1r¥ {h%}e’ ar@@rﬁﬁti;ﬂ@ %rojections, each

projectlon having a different shape.

37. A vent closure seal according to claim 33 wherein there are multiple projections and
wherein each projection is spaced along the circumference so that, when any projection is at
least partially folded along the circumference in any plane that is not parallel to the circular

disc, a single folded projections will not touch any other folded projection.

38. A vent closure seal according to claim 33 wherein said disc comprises a plurality of

laminar members stacked in a planar configuration.
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| east partially folded al ong the circunference in any
pl ane that is not parallel to the circular disc, a
wa@ gl esobol ded projections will not touch any BCTE82007/013276
fol ded projection. 38. A vent closure seal according
to claim33 wherein said disc conprises a plurality of
| am nar nmenbers stacked in a planar configuration.
Page 28.39. A vent closure seal according to claim 38
wherein at |east one |am nar nmenber is made from a
material selected fromthe group consisting of: a
vapor barrier, an adhesive and polyneric material. 40.
ent, cl osure se [ I i ;
29, ARG g R I S B3 AR iir i made
fron’p@ hmfall gelamédefromlthé gnoup aonsmmgen” arvdperbagki¢rean gdhesive and
nar nber. 4 1. A vent closure seal according to
POIYEPeéicrﬂ‘%*@r erein at |east one |am nar nmenber is nade

froma materi al sel ected fromthe group consisting of:

40. ﬁby%&cg%é%ezsﬁg ag d %lttQX[aﬁr%% Whedtd t'n)é%gtgf ﬁll%xﬂﬁ)ﬁr H@%er is

I"éne, a non-netalllzed f
disposat awier Mipalymenic mamxal tammam mémberrand jag raﬂhwmeda@wr member.
foil and a netal -based foil other than alum num 42. A
nmet hod for making and sealing an el ectrochem cal cell,
41. Sﬁawdltmﬁdshﬂ:dseabzmpondmgtg clgim@B whergingt leabteanerlaminepmegiber is made

t eader
fror araufi sHeoet mor BE R ARTEERY o Hifhofce, PO enc, o
polﬁﬂéﬁiﬁ‘othar thah bo\?pro@ytdma anépelytthylene.c romamstallized film coated with an
.el ectroc, a .
o e SRE B b A st B3] 8 bt
and wherein the vent nenber is adapted to create a
pt u e vapor seal,. acro r [
42, v%met]%gﬁ%) a%ﬁgg agﬁ ﬁge}l‘nghereﬁgctgogﬁe Ql{ Jggéfaldﬁﬂ\@tl%ﬁ c@mprlsmg
nonpr ot r ph@lnvntyxgcmréle@mchémtcabc@lamesalmrmh@ﬂelb@smm@b’ and a vent
rosg the aperture an | east
melﬁgﬁ, v@'ﬁreé&fl'gﬁgﬁ ?.r Cl?egblf |c|e l cBntamer Pett lrép%rg%r{ogrg o'{]?a&hode and an
eleffdlyte@Ad ssiaewctra@emxm Ikl hhs)m;mntppdpwberemhe hepdenassembly has an

header , as r oxi the ve
o SRRl P BT o U e B0 88 ot
vapdg 8édd atrobdhe hp&dﬁé and seidriobnyt radrotay hbhe ppapliephwith at least one non-

w t hout any overlap of the folded
proﬁagmglp&ml hf‘tffée%%{) 3 vapog batrier gchOSS é]e gé %ﬂd %ﬁ%s't &%Sprotrudmg
porfibf @kRn&in eédialc)albdyym@ et et prbetdwe g pottive; ceI | closure

and one 0

cell cl o§'[9|a%"5 %CTE}E@(’%V% g?’fpggﬂéﬁlg §?eehea? d ag%en l#’ %%ﬁ,qﬁte to the
vent member to seal the aperture and pressing the protruding portions against the header
assembly along the periphery without any overlap of the folded protruding portions;
positioning the cell closure across the open end to create electrically contact
between the cell closure and one of: the anode or the cathode; and

sealing the cell closure to the electrochemical cell container.
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