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PCT/ US95/ 10442 _ SEAL FOR ELECTROCHEM CAL CELL

% BACKGROUND OF THE INVENTION  Field of the Invention _ This
invention relates to a venting seal for an el ectrochenmical cell. MNore
particularly, this invesRADFORERECTROCEEMICAR! ¢LENeN cal cel |, such as a
primary al kaline cell, sealed at one end wth a seal containing an
el ectrical Il y nonconductive, plastic seal nenber having a pressure vent

conpri 4 I t ruptures in shear to vent the cell if
excessﬁ%geKﬁﬂﬁméﬁaéﬁm%bggckgrOUnd of the D sclosure .

El ectrochem cal cells, such as alkaline primary cells, are . made by filling
a cylindrical netal can or container closed at one end with the active

i.ngr ediléeld of thednvémtioncr i npi ng t he ‘open. end .cl osed.over. a -seal assenbly. that
i ncludes an electrically nonconductive seal nenber, a netal current
collector and a nmetal end cap which serves as one of the terminals of the
cell. Sone seal assenblies also include a netal disk which serves as a
support to prevent the seal and cover from being crushed or defornmed during
the crinpi ndhes @Renitnrelatesitb awefiti ciispnicdl 2k rrm}g | erally
di sk or_  wheel - shaped and fabr?ﬁgg?%ééglsfdéggﬂ%?g pI eig%g%!' p as??@gj%ﬂg’ '
i nj ect {tlis inventiomrelates toant eleatiochemical cellpsuchiasiatprintary alkalihecell, eealed at one end

devel o nts jn such seal assenblies and their, use with el ectrochem cal

col | s SHE aeak popbaamheras Slesfically moncondiciive, plastic peal member baying agressws venoas,
comprising an annular diaphragm that ruptures in shear to vent the cell if excess cell pressure
develops. ' - - :

Electrochemical cells, such as alkaline primary cells, are made by filling a cylindrical

- metal can or container closed at one end-with the active ingredients and then crimping the open
end closed over a seal assembly that includes an el’eéﬁically nonconductive seal member, a metal
current collector and a metal end cap which serves as one of the terminals of the cell. Some seal
assemblies also include a metal disk which serves as a sﬁpport to prevent thé-se_al and cover - -
from being crushed or deformed during the crimping step which achieves cell closure.’ The seal
member is generally disk or wheel-shaped and fabricated as a single piece of plastic by injection
molding. Illustrative, but non-limiting examples recent developments in such seal assemblies
and their use with electrochemical cells are disclosed, for example, in U.S. patents 4,537, 841
and 5,080, 985. D |

fn addition to its sealing ﬁmctip'n, the plastic sealing member must also open and vent the
cell when the cell pressure exceeds a predetermined level, to avoid decrimping or violent cell
rupture under abuse conditions. Practical vent means presently employed in plastic sealing
members invariably depend on a membrane of thin plastic to rupture under the high pressure
conditions. Various types and configurations of vent means in plastic sealing members are
disclosed, for example, in U.S. patents 3,218,197; 3,219,488; 4,476,200, and 5,080,985. The
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I n additiWR96/86468s sealing function, the plastic sealing n®FBAIBIHING2 5] so
open and vent the cell when the cell pressure exceeds a predeterm ned

;Dre\a/lg![ | C%gnt\%%n% geﬁr [ m@‘gﬁé%}%@%ﬁnt Cellq'z,ix{)ﬁ%gﬁ{lgi underq@?use concgétitggs_ »
| nvari afey | f&ilﬁg ﬁ&s)gn @gﬁ&‘a@ﬁm&i aﬁJ‘bﬂloBhﬁ:ﬁtdf%éﬁnf'lsiﬂ%#H ﬁdéf‘ﬁ%&s&é‘.eltri]hé gh

pressure con rious types and configuration vent ' neans |

pl ast i cdiffiedlt togchien® accurate endirepoddusibll failore in tensjoneyith a thih G.g.poR2anmshick)
3,218,197, 3,219, 488, 4,476, 20Q, .and 5,080, 985, The .

1 plagticymembrage. This can résult in the actual vent actuation pressure being variable and

T, o o RS B R BB Bk e

nov enenplastittsedlihg Mrembegwhichicas be acduratelymoldedigaid which s 4hobre reliabléasd f f i cul t
to achieve accurate and reproducible failure in tension with a thin (e.g.,
0. 2 nm reprodupible then ayeniewhich epturep insteasign.r esul t in the actual vent
actuation pressure being variable and difficult to control w thin desired
limts. Accordingly, there is still a need for a vent neans in a plastic
seal i NgSUMMMIAR YWD EINVENHONI at el y nol ded and which is nore reliable
and reproduci bl e than a vent which ruptures in tension. SUWARY OF THE
INVENTION - - . The present invention relates to an electrically

nonconducti veg, seal nenber. for, an el ectrochem cal cel.l and to,a cell

enpl oyi ng sa ?W&WQQ’PB"@@%@W ‘UPC%“qg‘ﬁ?Y%ﬁeﬁld gmberfOE8R on and

I ncl ude t hé) wHefeiss $did sé - N uni seal
menber ?lg@tlrn tﬁz&g e%émo a}?gie?ﬂﬂ%!r gﬁeeﬁ I nj et%llagénﬂnonged as aunsl%l e ‘
unit frctmI s&u_etiu')ﬂ@i;lliﬂgl&d&prbm&d\ﬁmﬂxlatmpﬂuesd inpressuré eSSt lﬂafuaﬂmb _.efl'hatcsieali al’

e.g., astic), bhavin entral locate indric )ub joined to an

oot gr_ r%mbyrﬁ%mhaﬁefﬁ disk oxp _lmycp%g@aeé a5 8 finglorwat Q‘P’Jg‘}%ﬁﬁ"ébl\?ehft
conpris - . a in

rom i + Saeal iHcBha iR BRI thaferal (TR Ml o olfilly 636" "0

per i phegylindfieal Hubjoined to.aesuter fil bywibdse hich Gontainbtht piesire Oent. Mhe Pisisure

enbodi ment the seal nenber. conprises a wheel -shaped di sk having a centrally

| ocat edventicomprisescan anpular digphragmciaving a-hir membrang s ¢ ring dependingnfromiitsdnuer

por m 1 sPRIRRCEY S LIRS baipe RE SRR ot pBents The FRFESK cocur o

vent, agfindrichlBule\WdlDpctti6. 17 dhé émboditiefif the seal member comprises a wheel-shaped
disk having a centrally located cylindrical hub from which circumferentially depend, in outward
radial sequence, an annular pressure vent, an annular flexure means which permits radial inward

movement of the rim without affecting the pressure vent, and a rim having a cylindrical outer
wall. In this embodiment the pressure vent comprises a thin membrane as a ring _
circumferentially depending from the hub and joined to the inner periphery of an annular
diaphragm, with a hinge as a ring circumferentially depending from the outer periphery of the
diaphragm. The diaphragm is substantially thicker than the membrane and focuses or transfers
pressure induced stress to the membrane which enables the membrane to rupture primarily in
shear when the cell pressure exceeds a predetermined level. Thus, the diaphragm also acts as a
stress inducer to the membrane. Rupture of the membrane releases the inﬁer periphery of the:
diaphragm, thereby permitting the diaphragm to bend at the hinge and move in a direction away
from the applied cell pressure to vent the cell. The seal member is designed to vent the cell
when the cell pressure comes within a predetermined value of the decrimping pressure of the

cell. The diaphragm portion of the vent is thick énough' so as not to balloon or flex under the
2 ' :



wal |, In thrS¥8¥3di nent the pressure:vent conpiises a thi n R IM2s o
~ring circunferentially depending fromthe hub and joined to the inner

| b . P . e . . .
x peri pher ?guré‘ LteH OhisdM] %&Jaﬁ@ Aratch . rent.ially
dependi n%“’ romfbtﬁgﬂgﬁ?er peri phery é(l)\'fhg?%égn |apﬁ,r agm #Hgﬁé%%ﬁﬁ%%wﬁs&bn.
subst ant The hipge portioaris thicknertongh mettoraptaresand thinceneagh o fléx atsthereby peaRisur e

i nduced stress to the penbrane which enabl es the menbrane to rupture
pri mari | YPWadIpQyemeRt, FH@PBEEFH Yhensthg innez periphery of thediaphsagm issfreaddvre | .

Thus, thﬁgﬂ?ﬁﬁgﬁ‘?%‘%ﬂéws as a stress inducer to the menbrane. Rupture

of the ne el 'eases the inner periphery of the di aphragm thereby
permtting the diaphragmto bend at the hinge and nove in a direction away
fromthe applied cell pressure to vent the cell. The seal menber is

desi gned to vEhe plastic scel memberofithe inyentiopisasediinca seahassemblyhwhich includes the

pr edet er m al ue of decri.npin ressure of e cell. The di aphragm
portion Wp‘?’%’é’y’% ASY “Eﬁﬁ%'é W%é%ﬁngﬁ’sg@oa@ﬁf‘q% e Bgaﬁeéﬁﬁ mgemberdor tg‘ﬁe
2 V¥eal @h @fiddecurrent collector, and a metal end cap e ectrica‘ll?'lc‘.onnected- to the collector which

PCT/ US95/ 10442 pressure to such an extent "that w cause the nenbrane

st r et ch astsiasfthe hegativesteithinal of the pell. o Thug;lthe inventionelatésto ah eldcirochensioalughl

not to rupjure ﬁﬂ'd tHi n eI&(P)ugh to flex and thereby permt upward npvenent
of the cﬁegtﬂ'ﬁ‘% oYing the el m 'F’;ﬂféh?/meFn@M alstioagelectrochemi¢alsell
rupture tdiths . ' . of., t.he, i nvention
i s used ‘lgrlll a sga: asse b?.vﬁl}lgﬁy}n%géﬁhgr@ea P@%’PQ’A‘YS‘HBB%?F C&%
whi ch i sthpvemtyressamavaniability'as much &5 fifty pereemt andRiEdmables itdBitliRss dpeseal , an
anode current collector, and a netal end cap electrically connected to the
col | ect oncrEATednthgraby making)it easiertoimalds er ni nal of the cell.. Thus, the
invention relates to an el ectrochem cal cell seal assenbly enploying the
seal nenber of the invention and also to an el ectrochem cal cell containing
the seal BRIEWPESCRIPTION'GF THEDRAWENGS ch ruptures primarily in shear
reduces the vent pressure variability as nuch as fifty percent and al so
enables its thickness to be increased, thereby naking it easier to nold.

- BRI EF DESCRI BRIl ON THE AW NGS . Figures 1(a) and 1(b) illustrate
a schematic %S?@@PEHWP%%@MF ng'swgﬂe‘ﬂﬁ‘iv\?ﬁdﬂimﬂ perspective

reSpeCtiﬁ@%Ymsﬁﬁcﬁ@el?,e@fam%b&foﬂﬂsiﬂv%ﬁﬁ.i on. . |

Figure 2 is a cut-away view, in pérspe_c_tive,- of a seal assembly for an electrochemical cell
which employs a seal member of the invention. - |

Figure 3 schematically iﬂum a cross section of an alkaline cell having a seal which
employs the seal member of the invention.

DETAILED DESCRIPTION

Referring to Figures 1(a) and 1(b), an injection molded plastic seal member 10 is shown
as generally wheel or disk-shaped, having a unitary construction, with a centrally located -
cylindrical hub 12 from which circumferentially depend, in outward radial sequence, an annular
pressure vent 18, followed by an annular boss 26, a downwardly projecﬁng skirt 30, an annular
flexure means 38 which permits radial movement, and terminating in a rim which inciudes an
upwardly extehding cylindrical wall 40 at its outer periphery. In this embodiment, vent 18, boss
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Figure 2 VO08. anay view, in perspective, of a seal assECBUSHHM4Z

el ectrochem cal cell which enploys a seal nenmber of the invention.

i ng 203 S0 i Rblube ealt®3 Gried ol B3 A G heel e’ PRERES b
DESCRI P18 {dhhe ventable poffidhesftheoast andbiis265skift 3D add fierkire neans 38 BieAfi | ON
nol ded pl astic seal nenber 10 is shown as a(Izjenerall y wheel or disk-shaped,

havi ng aomtable)pmvmebm Huly 12hhas apaxi honey141 fot:mpt ofjd curtant celleckarb 12

L onr MO i 4758 ohBhp RN pelpn AR Sk PG B B e B
skirt 3fhember. amaﬁfémﬁécﬁﬁféﬁ@ﬂm&eﬁslgﬂslg%ﬁeﬂw lahar dnd Eﬁﬁl@ﬁ in and

termnating in a rimwhich includes an upwardly extendln wal |

40 at |nsmbmmqge22¢hunmaedngwshbb®mndaﬁomandlsjamcmbtahub 12, (i)a
6463

PCT/ Usotslay ik s disphepamm, 20/and, (i) & Hings faerber 24,43 &ring arvind e ouiss: ¢ | on

f th f t b

O b S0t By BiEbhragtn by WP e Hiaphagnt is el RN b 4. FBodt26lip® Do

-t he bas#lustrited da helatively thickariing) dnghis ¢nfbodintent iticpdperitesiwithi armetal suppbrtas or

102 (Figure 3)_.and its _longitudinal axis is perpendicular to the plane of
t he basthoym inti m&?%ﬁﬁ@m‘wmﬂsﬂm{p@m e sealmember kase underics!]

gener al r Rner
edge by%&%& epe #’%‘rﬂﬁaac%gel S g%r%ﬁ?i ttg %@%‘ﬁwﬁéﬂ{q’&gfﬁ vely

t hi ck, m&,aﬂnaiiambpmwdembém )Skiirt 30 'defends Mdillycutwardofrérh Tk Gtenind
the outer edge of the diaphragm by which the di aphragm is joined to annul ar

boss 26portion of b@ssl 36 and extendsidown:to previent mixing-ofthe anidicgthode: cmmptments of

et ) i, P sl

22I lext S ent e‘%h‘%l ch is ex p%@ﬁ%ﬁ@l el ow. -kl%PE E’%ﬁglem by
r adi-al | walisi34\amdi36.r Bimally,aipwardextending rim 40 depends from the upper portion of wall 36

| and contains a plurality of lugs 42 extending radially inward on the interior surface of its thin
wall portion 46 for positively securing a metal end cap terminal within as illustrated in Figures 2
and 3 and explained in detail below. Circumferential shoulder 48 on the interior surface of rim
40 supports the outer edge of the seal assembly support disk as is llustrated in Figures 2 and 3.
A plurality of ribs 52 are shown extending radially outward of the exterior surface on the upper
portion of wall 36 and downward from the bottom, exterior shoulder 50 of rim 40. These ribs

- permit the seal assembly to be inserted into the top of the metal can which serves as the positive
terminal of the cell (Figure 3) and at the same time permit entrained air to escape as the seal

assembly is placed in the can so as to avoid expulsion or "pumping” of the electrolyte out of the
can during assembly. These ribs are dimensioned so as to achieve a slight interference fit with
the interior surface of the metal cell container 122 as is illustrated in Figure 3, so that the seal
assembly is held in position in the cell container during assembly and crimping operations.
Shoulder 50 on the bottom of rim 40 is shown in Figure 3 as supporting the seal assembly in the
cell and maintaining it at the proper distance from the chemical components of the cell.

- As shown in Figures 1(a) and 1(b), membrane 22 does not gradually increase in thickness

‘to form the thick diaphragm portion 20 of the vent. Instead there is an abrupt increase in
4



"portion oWQ90646%5 and ex‘tehds'-'dov\h:-'}t'fc;-p_r-:':_eve:nt_ i xi ng of t hBCHUSU1044%|
- cat hode conponents of the cell (e.g., an alkaline cell) as is illustrated

\in Figure,3. Flexure neans 38 circunferentially ends radial l.y outward
 om § holhigkness a8 Shany T e izt tARPE 21 167 SHa AL IalfiREn Bresse davsiipedip tsoll
34 and : "ﬁé : %}ﬁﬁg - | }ﬂ)% aefl MO ' portion
of wall 3’%8"%\ gﬁﬁa@%\s&gg%ll ura |?§ESM9 gs %B@ggen |_Vg§bfrlﬁa}§;|]%qé??;ﬁ nward on
t he i nt ediaphiragmr The diaphreagnsportion 20amif thepeent isamadehickenpaghi $0 asaloy tekballoong a
metal end cap term nal withip as iI_I%ié_r ated_in Figures 2 and 3 and

expl ai neRPW HPWaRdIP an 3moynt sufficient ip aesuliin 3 tensfls Stressionshe Bembrane; whieh would

2o 07 (e et SRR fape OB b STy Horh B RS P SRR bl B BB ' °
ext endi nfailiwedit #d Yen® Bituitioh sréssifes Fhiths Sthe Sicker diaphaganitridiery BRAIpwIRA indeted |

wal | 36 and downward from the bottom exteri-or Shoul der 50 of rim40. These
ri bs perpressurdsiressto the membirane whichginithe embediment showmeisiinja difectioregenerally can

whi ch serv s.,.the positjve . termnal. qtthe cell, (Figure,3) .and at,. the sane
O v Y RO SR A e Sl At il 13
can SO e i \uf it fdiRbtadb.Oth A emBoHRIcAGWhIRh id iRt ifhsRatdAOINL BB ofthe L N can
during assénbly. These ribs are di nmensioned so as to achieve a S?I ght

i nt er f ermembrahe intersedts atwn anglegenerally pefpendicofar tdthevettical, cylihdrivahoaterraall 622
as is ilrﬁ]gi%até% i%n{bp%‘ééﬁ;ébeaﬁp hat .t he s%?alréas %eﬁel’épi s held i.nm
positio v*h : _ : _ ; Wﬁ)‘ﬂéﬂm_ :
Shoul ders@?i&&talaﬁ?% ﬁ@?ﬁ?&e lefeétin e B At {ﬁh%egh&sb St 'bpﬂoﬁlhe
seal assenbly in e ce and marntaining It at e proper distance Trom

t he chensuefate oPthp ambran®ind the watll df the hub, wherebfthé hewibrane riptiitesaa néfch) and

1(b), menbrane 22 does not gradually increase in thickness to formthe
thi ck diingweedgheardnsteastofip tessions dn nbodiment-illustratedoin; the Higums-which isfor aase

_ . . _ . 4 . . 96/ 06463 -
PCr/ UsosFalFR ize 5l e 88, A gellfhe bottom of the membraneis pojpgifent il fhe bottom,
ol di ng. surfaBé SfHhe hilB \uAd eieeélisind Bekiwkerl the BR6MAUrfAcAMfthé _ the
surface of the base portion of the seal, which includes the diaphragm The

di aphr agonterdhubi wall. 2In ejther ¢ase)the membrane22 fafls primarityuigishear, therebytpetmitting | oon
or bow u rd in an ampunt sufficient to result in a,tensile stress on the
m%ran%@%@@ﬁ%@%%ﬁé@@ ﬁﬁ?lhrélsaﬁﬂﬁ?ﬁ?"ﬂ?ﬂi@ W r om
t he out gt: : ' ' _ lal L+ i :

pr essur cRBEpirtioh 24 O Bl dlap bt e sl Mickiics Al ilfn MEREmBEbSD Sicker
stress tif dediredidtsidimensiods should be suok se adnetitoshéar shballooniupward at the vestt i on
generally parallel to the surface of the substrate fromwhich the nenbrane

depends 2tuation pressurecbutae fley and bensd when shear failurp-ofithe membrane 2 aseuesde pereit

whi ch i Sthe ?ﬁaix;,lt{u%ﬁ,t &%ﬁggmtﬂ%&&% SFthe Leﬁtqg move upward and ven't_ the cell. In the
embodﬁnent illustrated in the Figures, the membrane and hinge are of the same thickness and
width. However, the shear area, being the total circumferential length times the thickness, is
much greater for the hinge since its length is substantially longer than that of the membrane. -
Accordingly, at a given cell pressure, the pressure stress in terms of force per unit area of shear is
substantially greater on the membrane than on the hinge.

Those skilled in the art will appreciate' that the actual dimensions of the vent member will
depend not only on the desired vent pressure, but also on the dimensions of the vent, its location
or distance from the center of the plastic seal, the plastic material used for the seal, etc. and that
this must be determined on a case-by-case basis. For the sake of illustrating the invention, the

' folioﬁng is an illﬁstrative, but non-limiting example of a nylon injection molded séal member
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area, boimeldiplastic yyithoutthe preserceqfiaifillet pithe interseation of pdjoining surfases. i s nuch
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menbrane than on the hinge. Those skilled in the art w

appr eci fille or fidletst(not shownis asismall ais passible andidoesmot exoeedabourl05 mepend not
only on the desired vent pressure, but also on the dinensions of the vent,
its location or distance fromthe center of the plastic seal, the plastic

s | oo _ from t| he |
Case- by- casen sy Buen il exaiplch B torilb ity valbbil SIS Sleble fr

f ol | ow wag in fabxicatihg thetsealtmeans ofithe imventibn includegharmoplastic pélymersysuch as fiylef i on
| ded b . 5
Vn\% gg / O@ﬁ@yoq;pmg)r{lene, ploysulfone and alloys of various nylons and other materials as olefinic

PCT/ US9%4; 2 Ap&f ' ion for a D size primary al kaline cell. The
di sk h?lé&%‘%ééileral #W%@%S mm and the overall width of the vent neans
fromthe hub to the boss is 3.7 nm The diaphragmis 0.70 mmthick.. The
hi nge portion is 0,35 mmthick and has a width of 0.27 mm The nenbrane is

0.15 nm thi cRigured is axnt-awayview, iyperspesve, of a celf sealpssembly employing]aseakofal
Tener it i i et iR BOAUn A B Ko et
and hi ngl@stRfés 4 6rd8s seclooflh AR dell] 6rfe eiidbf Which is sealed with the said seal assembly

by crimping. Figure 2 illustrates a preferred embodiment in which the seal assembly 100,

including the seal 10 of the invention, is preassembled as an integrated part which can be handled

as a single element during-.cell assembly. Refemng to Figures 2 and 3, seal assembly 100 is

shown as including a molded plastic seal member 10 of the invention, a metal current collector
102, a métal support member 104, and a metal cap 106 which also functions as one of the ~
electrical terminals of the cell. In this embodiment, cap 106 is the negative terminal of the
alkaline primary cell. Metal current collectors are commonly referred to by those skilled in the
art as nails and such types of current collectors may be used in the practice of the invention if
desired. In the embodiment illustrated and described herein, the metal current collector is more
like a rivet than a nail. Annular boss 26 of the plastic seal member ¢o_oper§tes with the metal

- support 104 to prevent bailooning of the base of the seal member under cell pressure, by the
6
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of the i nvent I.on, ea | ed as rate an

handl edseak Eﬂde e PPPRJ"E F{fﬂgﬁﬁé’:?‘m&f"f 485 dﬁ?’é’é"’?

and 3, - gig;*,ﬁgﬁh | Amember
. 10. of tﬁ%@cﬁvem é% ,'}lfﬁé%g‘rﬂ?g%? l(k:)g %@ﬂm? a metgg tééu%;’)%rgta #enber

104, an n?bﬂhbﬁ@aé%whle&tendhgowiallytomadaﬁ‘ﬂwmnﬂhﬂshﬁ‘aw @rtheiuppér
termnals of the cell. In thls enbaodi nent, cap 106 is the negati ve. term nal

of the pémighiofiwalr qwm fraue the bottom, exterignshouldes 5Q of Fim 40 Fsse yibs

ol | et BB stal SREoRly 1o Bhirbdd b i of e piked Hon AHICh selRE B fh SRR
enbodi NBlf tefrhindB wileon i nttasné phasittlin eatrdined Afr toeécape 64'the@8dl assnilgior i s

more like a rivét than a nail. Annular boss 26 of the plastic seal menmber
cooper aplasediinithe tametoravoid "rmyping't of thei electrolyte.ant of theican dntingjassembhye These of |

the seal_ nenber. under, cel | ressureii

mened 5525 to BUiSSve 4 Slight YntériSrence fit with the corresponding internal wall
pCT/ Uso REM édﬁ&éd@&q'géf w FRR S | 40 tHatlthe sdaP Wsembly fsHeRl Al

an annular rlng portlon support disk 104. This limts

upwar d pesitioeeii the cell benthmesdm'ing ﬂssemhlyaind(mtnpmg epengtions.d While this seal assembly
is a preferred embodiment employing a seal member 10 of the invention, those skilled in the art
will appreciate that other designs incorporating the seal member of the invention may be
employed for the seal ﬁsenibly, illustrative, but non-limiting examples of which i_nclude those

types described in the '985 and '602 patents.

" When the seal is formed by crimping, radial edge 107 of support 104 bites into the
interior portion of rim wall 46 of the seal member 10 as shown in Figure 3. It is preferred that
the edge 107 of the support compress the wall 46 of the seal member in an amount of at least

'25% of the thickness of wall 46 in order to-_achieve a good seal. Further, metal support 104 is
designed as illustrated so that the edge 107 exhibits a spring-like resiliency and maintains a
radially outward compressive force on wall 46 to assure that the seal is maintained ever a wide
temperature range (e.g., about -30 to +80°C) dm'ing'the life of the cell. Also, it will be | '
appreciated that flexure means 38 permits the rim of the seal member to move radihlly inward



movenent of R¥63ase of seal member 10, thereby preventi ngPEXESEYI0442
bal | ooni ng under pressure which could otherw se cause the nenbrane to fail

in tensj | .he, out er tion of
boss g i oirfh durdd ey bpd Sinbing YpeAARAD Sa hisk Pulifle retichimB HlchloRt,
conponewithohtfaffebting thelrest of the, baseofthé 8dal,ificlndingtlie/presdutd vere. i S i | | ustrated

in Figure 3. The plurality of lugs 42 extending radially inward fromthe
interior surface of rim40 positively secure nmetal .cap 106 within, so that

t he seal ass e .si;hal e it egnat ed unj.t _during '
~assembly of gﬁ‘gmégf f(?ogﬁirei%%gtg g‘s%erﬁg@,l?%%nfﬂﬁé‘ggalaﬁéwmgﬁs the | ugs
and pr egR@Eblin tHPGPER 0bcrestingon tevior iR feratifal ShsuldaM! ﬁ"ﬂfﬁe
t he wal | 40blg1[mt he seal .nmenber an%l t&he todgeof nmet al rssup%%\rd?h 'S ggﬁgtﬂé’
G r cunf metahcam] 22:which fermstbe container ofinthercelhs Metal enrecapfl 06 iwhietDisthepepatise t he

"ibs. soteapaL e L el i i o Rgmeeh sl futs cemtrel 98k

upper N Ww%?g whidh ' 50 of
rim 40Pﬁs|' ten‘nglgi bs p%?p%gtgl_l seal asse ylt%@én%ée}r% nserqééa{una?lgq#%gg{%p of
t he netddwwardlyprotruding dimpled 14hA melxively\shallow bylirdiricaly®rtion'hid deprhdd he sane
time permitti n%%lt rained air to_escape as the seal assenbly is placed in

[

the candQwnwargd Eheraytes periphery RE 112 oVith giflange b4 depending from the/bottam of

assenbl ' tq,h'ltgs i t l. Qv | i ght .i nt erference
fit w txlq,ggé@%néﬁ%l%ﬁ]g I'n er‘ﬁﬁ'ﬁﬂa‘g&ﬁéﬁpﬁg@@%ﬁeﬁ%@%w& ug‘Pﬁer
122 as fil M8HaRingh diftubiferefial dute? edgd PI9. L Aewih #e RaFMBHs)debtibe8 above) this
position in the cell container during assembly and crinping operations.

Whi | e tPArticlargnd0ap epmstuction is af embediment which ismot uyéndgd 2o be limitimgrber
10 of the,inventign ose.gkiJlled indhe art wll reci ate that qther
desi g nswﬁh WPE%F%@TCFPJ&%‘EE of B%ﬁ m}{@}dtm&, 'l'@}ps Pﬁ&f ‘F‘ﬁf@ﬂt‘ﬁ%&"%ﬁy b@ e@?g?"&géﬂc or

t he Seaistﬁﬁﬁﬂﬁiﬂ'a‘tedih'thé'@%ghﬂeﬁﬁy but non-limting exanples of which include
t hose types described in the "985 and ' 602 patents. When t he seal

is formed by crinping, radial edge 107 of support 104 bites into the .
interior porgion of rimwal] 46 of .the se nmber 10 as shown in Figure 3.
It is pr'efer#?ga?sﬁﬁ’tbixwlé WB%%?PW@@%”@FN%@F@?M%OMN 46 of

t he sea‘gﬁﬁgg d AR %ﬁ’o & | . in
order to ac m\%ﬁd]algmc')%d sea@%ﬁmrg?gnt&ga] sueggrc??ttﬁ% 'S 'l?i"ggli'gir@%i as

i | | ust rforeed tieocellhwall against thecoutdr surfade dfirim 40 of plastigysdal inembes1 0 ashbendedem

mai ntains a radiglly outward conpressive force on wall 46 to assure that
the 'sedboth together dawh and gver: ae&edlelst@mﬁl@@nrl% toseghtheceld. At thesame tie any

+80[ err, | L | 8‘@ "EE@? . | |l reg ated fhat

fl exur el]n%'fins %préér]%éfllg{lﬁf]e ri c?i’ﬁ #%%wéégﬁmﬁ*e%rm? 8?W%%¢%war d

7 crithpiflp bpérafien which, due to the design of the su results in a permanent upward f

PCT/ US95/ 1.0452 . g1 ot , pport prare e
applied to the central portion of the support, helping to insure physical and electrical contact
between the upper end of the anode current collector 102 and the dimple 114 in the end cap 100.

Metal anode current collector or nail 102 is shown with the top of its upper portion peened open

to rivet metal support 104 firmly in place against the top of hub 12, being prevented from upward -

movement by a flange 130. The planar upper portion of the end cap 106 is shown in Figure 3 as
being dished downwards towards the center for the sake of illustrating the construction of the cap
prior to crimping. However, during the crimping and sealing operation, a radial mward force is
applied to the side of the seal assembly which, in this preferred embodiment, results in the-
assembly being permanently compressed inward. This in turn causes the upper portion of the
support to be deﬂeéted slightly upward, with the upper end of the current collector permanently
pushing the dimple up so that the upper planar portion of end cap terminal 106 is permanently

8
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“and out wa¥@9610646Hg assenbl y. and cri npi ng: operations, and alBSFERISIAY2
tenperature fluctuations, wthout affecting the rest of the base of the

el e e SRS vt oy S L TR B o
by restthesai@gl l?}?ésﬁfés‘ir e%ﬁﬁéﬁ?ﬁﬁ&%ﬁéa@hn&é&iébﬁ%nﬂé&tﬁéél%ﬁﬁhcﬁﬂho the

metal can forms'the container of the cell. Metal end cap 106

whi ch lbethmﬂcgmtal\xmmentmlleatoraﬁdcmiup@mmggha llfetﬁﬂtheacelhl in this

enbodi ment as a netal disk having a planar central disk portion 112 which
sl opes slightly downward towards its center at which is centrally located a

downwardly p I gahnp % QilkM egg,ﬁ, I n
116 depends gﬁmﬁagklgﬁ omt eé%ﬁ{oeﬁe rep e?{/é/% if W tLd ﬁzceﬁ%%hg
dependi g gellddatind dodeand aMnO, datliodes >Asal &nown tathiosd skilledinshe drt;amsﬁde cell 120,

termnating at its outer. periphery in an upward extendlfng rim211l8 having a

ci rcunfan mﬂvdzcetnateuglelm@m gontagt withithe interigr syefagecofaetal ¢apdd2 apd e,

t hi t I d t { h i t
|t enactpetesEieRih g AR |2 By el e ARg BB o) o
ot her eﬂﬂm%%e@i%'\ﬂﬁéh BRY p b@zeﬁﬁ%@mémsenmm%nwme%ﬁdmlam@m 985

pat ent Seal assenbly 100 is shown as crinp sealed into the upper

end of Sﬁilrtl im?@lmc?efmmw d)erl%:]ﬂthe sepantormlvntem the anodlnﬁjd pathodhet
upper end o met a e es el l wa i ns
the out Bategiglsrizem mixing m&e%ﬁ b collegig lé?e??%ﬂ"rdsi% aﬁﬂa‘mﬁg’afe%gﬁ?sooth
t oget he V,

the santdPtlfh Fgthe A4 hing 9@‘?%%@%‘%@7‘?"“%0 B BRveEf (Rt pclot

out er ethgenétdliendfcapuerhtnadl. 104 during the crinping operation Whl ch, due to

the design of the support, results in a permanent upward force applied to
the central portion ‘of the support, hel pi ng to i nsure physical and

el ectri cal c ac bet n re &YfShe 102
and the di rrp W@%@%ﬁﬁ% ano g%‘r”@eﬁr?'ﬁm ég%tkor or
nai | 10gvefitiG o ﬁhédi@o ta@i8 cah réakiily widde Ibﬁpl%ﬁd skillqgia ih¢lar® pithotrpdepaititig
-metal support 104 f| rmy in place agal nst the top of hub 12, being

pr event fron the scope/andspiritof ﬂhﬁmv@gtm! dlmbﬁgé aboxe: rdinglyiait lﬂjmtéﬂt%dtﬁ‘%tn of

EQﬁt3?%%?439#29@&&@%&“%#&9#8““&%% eE oo o P BAA i DR ol

v ngm}{ﬂévlﬁ%ﬁ{ to the m@kﬁg t he Sealﬁui’é%df@ﬁfeﬁﬁab!ﬁhov%lt&@ﬂhﬁ{

i nwar d ce Is applie assemnbly which

pr ef er r esbiderinaki presént inventib,dncluding all featared ayd hnbo@npntsrwdneh quld:bmpeaéectw
inward. This in turn causes .t he, upper port of . t he, support to be deflected
sl'i ght | pauiselents thexpafiby thase skilled mﬁegﬁ) b‘cgﬁh‘?’é'ﬁfn%&g@{“ér per manent |y

pushing the dinple up so that the upper planar portion of end cap term nal
106 is permanently _ _ 8
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PCT/ US95/ 10442 flat. This al so}r nent upward force by the
upper e rLe col lecto ! MM |ch assures a pernanent
mechani W&J&W. r}Ent el ectri etween the netal current

collector and end cap during the I|fe of- the. ceII : : Cell 120 in
Figure 3 is nmeant to be representative.of a typical alkaline primary cell
having a gel Il eAmnzslentricaliycwnconiiuatite; Giskshapeddeal member faraweledtrochéraival odli | | ed

2 i e B e .0 AR e o
oy ank O SRR VapE skl ved sl ol 1 %'%P‘%W% Bt tand P

bot t om ahichhupaies inJitesstredidaded gheat tat its inmet periphibsand GnAvfilaPhiagé Beits outer
separator and prevents the anodic and cathodic materials frommxing in the

cel | . coeriphety.col | ector 102 extends into the anodic material as shown in
Figure 3 and thereby nakes an el ectrical connection between the gelled zinc
anode and the netal end cap term nal. It is understood that
various othep. adaPineRbesofuln P Which i@ Preskite vEfk difcamiféreMtialy dePénds from
invention will be apparent to, and can readily nade by, those'skilled in
the art said eylindricaldpibrhy said membranee scope and spirit of the invention

di scl osed above. Accordingly, it is not intended that the scope of the

cl ai ns appended hereto be limted to the description set forth above, but .
rat her that £ PRAgH %}ﬁﬁfaﬂ es of
pat ent abl e nov& ty whi g%e?em de2 rbﬁa:teﬁxzsagfgigent | ﬁeg?lﬁe{éhlﬁhlsﬁigl udi ng %I .
features and errbodl ments which woul d be treated as equival ents thereof by
t hose ski Ileg Ane he art to V\r/’ndch t he inv t%oon pert ains,

ectrically nonconductive seal mem ran electrochemical cell, said seal
member being of a unitary construction, wheel shaped and comprising a centrally located
- cylindrical hub joined to an outer rim by a base which circumferentially depends from said hub,

with said base comprising. an annular pressure vent, a boss, a downward projecting skirt, a

flexure means for providing radial flexure, and wherein said vent comprises an annular
diaphragm depending from said hub by a membrane ring; With. a hinge at the outer periphery of
said diaphragm joining said diaphragm to said boss, and wherein said membrane ruptures in-

shear to vent said cell under excessive cell pressure.

5. A seal member of claim 4 wherein said rim terminates at its outer periphery ina
cylindrical wall.

6. A seal member of claim 5 wherein said pressure vent, boss, skirt, flexure means and
rim, respectively, circumferentially depend from said boss in outward radial sequence.

7. Aseal according to claim 6 wherein the longitudinal axes of said hub and wall are
perpendicular to the plane of said seal member.

8. A seal assembly for sealing an electrochemical cell comprising a plastic sealing
member, a support disk attached to said member by a metal current collector which extends
10
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“PCT/ US95/ 10442 VWHAT | S CLAI MED |-S: : . 1. An electrically
{ponconduct i ve, disk shaped seal menber for an el ectrochenical cell

i ncl udi n@xiall zéhma gh the ceatenetsid dik andsaid membep gndiacingulen metal sod eap terming} a

base whi r VéidlofG

annl ar b AR AR eald ERRE Seik Mncelbbod 4 or SR bl

i nduced h&ﬁag a®entrdl axisrvoricident with ehe/lon ?ﬁuﬁﬁdm&f&mdmenﬁﬁd%bnﬂaiﬁng)ﬂi Sinular
periphery. - 2. A seal nenber of claim1 in which said pressure vent

ci r cunf eprassure vest foryenting smdmdlsrdm n:gssumn isaidicell seaches & predetermiped value, said

ﬁen’ﬁr Zﬁgl a'fEnbeberOf AEA"&% Wnlyr ein %ﬁ‘&ﬂ?i‘jﬂ@\h‘g%&\% Mhl cker, t ha chegd

\i/lngglt rgﬁgge andfaggdlrrger@h csg‘?\!;ér al 318I6§6§ggtdgd Wﬁ%% ] Ol n&gtert o]

an out er rim,saidysealingmembés tehnmhﬁngmﬁitsrpen‘phexwm actylindrital tvall amd aaid venrbincluding
- an annular diaphragm deeending from said hub by a membrane ring, with a hinge at the outer
periphery of said diaphragm joining said diaphragm to said boss, and wherein said membrane

ruptures in shear under excessive cell pressure to vent said cell.

9. A seal assembly according to claim 8 wherein said support member has an outward
extending outer edge for making a seal against said rim wall. '

10. A seal assembly accordmg to claim 9 wherein said seal member incudes an annular

- flexure means which can move radially mward and outward.

~ 11. A seal assembly according to claim 10 wherein said metal end cap is dished
downward towards its center. - |

12. A seal assembly according to claim 11 wherem the longltudmal axis of said hub and
wall are parallel to the longltudmal axis of said cell.

13. A seal assembly according to claim 12 wherein said seal member includes a flexure

means joining said boss to said rim.

14 A seal assembly according to claim 8 wherein said boss cooperates with said support
to insure that said membrane ruptures in shear.

15. An electrochemical cell comprising a cylindrical metal container crimp sealed at one
end with a seal assembly comprising a-plasﬁe' sealing member, a metal support disk having an
outward extending outer edge and which is attached to said member by a metal current collector
which extends axially through the center of said disk and said sealing member, and a circular

Tl




W th sai WP26@6463npri sing an annul ar pressure vent, a bossPCR/USSSRIAA? d
.projecting skirt, a flexure nmeans for providing radial flexure, and wherein

said vent conprises ,a nnul ar..di apht agm dependi ng from said hub by a
rorior Bl Fbl Capiemniga e hdifieal Gid Sopar e eajns mesbrbeinn phedlghaped

“j ol ni NGap3ad. "ﬁﬁhéo?ﬁﬁ viheSs : 0 0 [ ' Luptur in
shear to vg%tﬂgal d ce éﬁli)rﬂ1 e?ﬁgxcesglal\%%ce ﬁggﬁ%ﬁmﬁgﬁ“}épﬁéa@zm
nmenber. c;ellmﬂ&bnm&in@epmissureaémfoimnﬁagsﬁdabmwhaﬁrfésmmﬁd@ﬁrieﬂé%h in a
cylindrical Walab!fs . 6Iqe m menber of claim5 wherein said

pr essurXcgssife valjisy said sgal member iny g gsnirally dpcatedcylindricat huly fpm which

ci rcunf L.al . | i radi al sequence. -
7. A sea ﬁg%.%tglrl%alﬂﬁg ﬁ gﬁtgﬁa‘f m er eéléﬁﬁ?*?g’ #‘o_n ey AR X sﬂb?mé‘gﬁf&%s
and wal dovaiveard prajedtisig Glirt an omilieflgiues Resis fHRproviaanl ralRlAkure and an outerS: A
seal assenbly for sealing an el ectrochem cal cell conprising a plastic

seal i ngifderpHRating at its pevipheny ina eylindeinalovalb wherein thertongitudinabaxie ofisaid hub ent
\c/\%l Igg/c Efg‘gégﬂ a(i'Q pgrxailgﬂg%he longitudinal axis of said cell, wherein said vent comprises an am}l.gar
PCT/ USQfiapkdin depenidilgl fforh 3471dURB by ¥nERbraRS rifl | | i i er,
and a circular netal éend cap terHr%’i nal di sposégﬁﬁééj a%ﬁpggﬁéﬁgﬁgﬁﬁg?? sai d
seal i nchingsi ning attitssiutertperipbery joining said diaphaagm toosaid bassj whereinadidigembegst r al
axi s coincident,wth.the | O'nﬁitc%ﬁdi nal axjs of said cell and containing an

annul ar"SPrUERSap sheay upderexcessive cell pressyrey whene § gaoperates with said suppart

reache ?rﬁ‘%ﬂpé{cﬁis é&g ' #;rm ' | rall

| ocat e§° ylindri caF0 hu o?@%ﬁ}%\t/‘m‘i@h&élﬁfe%b eren%?%%%gg%rgbf%%s\ﬂd
radi al membrane & rupture isshear; andwherein daid edgeaf daidRupoit Enipresses siid Wall'df saidnd
an outer rim_said se_alingwgﬁn‘?er, termnating at 1ts periphery in a ,
cyl i ndrsfaldnempen rim againstithe wall of said metal sentainerioforma sealaphr agm dependi ng

fromsaid hub by a nmenbrane ring, with a hinge at the outer periphery of
sai d di aphragm j oi ning said diaphragmto said boss, and wherein said
menbrane r uptieur& sell AccoRiing toclaiet 1S wherhi said édpelexBiteatotitRaidfoy@ iganit shige! | -

wall and compresses said wall at least 25% of its thickness.

17. A cell according to claim 16 wherein said metal current collector is in physical and
electrical contact with said terminal.

18. A cell according to claim 17 wherein said current collector exerts an upward force
against said end cap. '

19. A cell according to claim 18 wherein said seal member further includes a plurality of
lugs on the inside of said rim wall for retaining said metal end terminal within said seal member
prior to said crimping to form said seal.

20. A cell according to claim 19 wherein said seal member further includes a plurality of
ribs extending radially outward of the exterior surface of said rim to permit entrained air to
 escape said metal container as said seal assembly is inserted thereinto, said ribs being
dimensioried so as to achieve an interference fit with the interior surface of said container. .
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9. A seal WOI6M6463 according to claim8 wher ei n -sai d suppor t PEEHSW1I0M2s an
aoutward extending outer edge for nmeking a seal against said rimwall.

\10 A seal assenbly acco to clai i n,said seal nempber incudes
‘an annul ar fl%kur‘%nﬁlémﬂﬁh %*%PS‘?I“PWW&HBW%M

é |ls héd > eoév\%h\%a?r %H?'owar I;t;isf ﬂ%e n‘%nm m%d%ﬁ@heﬂ%bj? ass ear%%erc P'cslgl ng

to clai rba&&whﬁmrmclndéduapﬂem Ve lcambnanga diviphregntlhivitg ﬁﬂﬁnhﬁrﬁbrﬁﬁ@nﬂ@ﬁﬁid el
to the |ongitudjnal axis of said cel 137 -A seal asserrbl¥

accor di rignerpesiphennand apganalanhinge at lgséanermm which mptures inl shran

L e m 5 G & sbepBot i Tovingrical weltiwhich BoB8RL n PREFRY pHLlE 8168 Al

Merbr anesutfaeeé of ffd Wall lamn%anendtennﬁﬁl théfeie| ect rochem cal cel |
comprising a cylindrical netal container crinp sealed at one end with a

'seal assenbly conprising a plastic sealing nenber, a netal support disk

g O e e B o e i e 430 bl

sai d di 5&1 cfthSest ,J 2EEOP&Id rimd @ circul ar WO 96/ 06463
PCT/ US95/ 2 me%a cap termn%al di sposed adj acent said support, said
seal i ng nenber bei ng mheel shaped and of a unltary construction having a

central axis c0|nC|dent with the l.ongitudinal, axis of said
23. Ane ectrocheml cell comprising a cy ical metal container crimp sealed at

one end with a seal assembly comprising a plastic sealmg member,a support disk having a
sealing edge disposed adjacent to said sgahng member and a current collector, said sealing
member being wheel shaped and of a unitary construction having a central axis coincident with
the longitudinal axis of said cell and comprising a centrally located, cylindrical hub joined to an
outer rim having a cylindrical wall by a base which includes an annular pressure vent, said vent -
comprising an annular diaphragm having a thin membrane ring which ruptures in pressure
induced shear at its inner periphery and an annular hinge at its outer periphery and wherein said
edge of said support compresses said wall of said sealmg member rim agamst the wall of said
metal container to form a seal.

24. A cell according to claim 23 wherein said sealing member and said support cooperate
to prevent said sealing member from balloomng under cell pressure.

25. A cell according to claim 24 wherein said sealing member base includes an annular
boss which cooperates with said support to prevent said ballooning.

26. A cell according to claim 25 wherein said sealing member base also includes an

annular flexure means for providing radial movement.

27. A cell acccording to claim 26 wherein said seal assembly contains a circular end
terminal disposed adjacent said support.

A



cel | andWOA#0&463i ng a pressure vent for venting said cel | POTAISyiedZure in
said cell reaches a excessive value, said seal nenber including a centrally
| ocated cylindric hub, f r om whi circunferentia depend in outward

radi al sequefcé© %ﬂ#‘ﬁ?ﬁ&%%‘@%@%ﬁ?‘ CHﬁe‘Atrﬁ‘?bFéPr bessalmmrfe
prorec%hﬁgaﬁﬁF embd, annular flexure means for providing radial flexure and
an outer rrm ernlnatlng at its periphery in a cylindrical wall, wherein
the | ongitudinal axis of said hub and wall are parallel to the Iongltudlnal
axi s of sald ceII wherei n sai d vent conpyrises an annul ar dlaphragm

dependi ng f %ﬁ ? A whereinsaid %l@t?%mgliﬁﬁéhhﬁi g4liapd elegtriali
-having gmf%ghﬁEIOUter perlphery joining said diaphragmto said
boss, reln sald ané ruptures in shear under excessive cel

pressure, wherein said boss cooperates.with said support to prevent
excessive bal I ooni ng of said seal nenber under cell pressure, thereby

ai di ng sai d3fedbeeliascerding torclrim 29 wherein said sealing-moember is made ofigylons sai d
support conpresses said wall of said seal nmenber rim against the wall of

said netal container to forma seal. 16. A cell according to
claim15 wherein said edge exerts an outward force against said wall and
-conpresses said wall at |east 23%-ef—+ts Thickness. 17. A cel

and el ectrical contact’ ml“““ﬁml 18. A cell according to
claim 17 wherein said cu

according to claim 16 wherein sai gﬁiﬁ\ current collector is in physica
*exerts ‘an upward force against said

end cap. 19. A céll accordlng to claim 18 wherein said seal nenber
further includes a plurality of lugs on the inside of said rimwall for ‘
retaining said nmetal end termnal within said seal nenber -prior to said
crinping to formsaid seal. 20. A cell according to claim19

wherein said seal nenber further includes a plurality of ribs extending
radially outward of the exterior surface of said rimto pernit entrained
‘air to escape said metal container as said seal assenbly is inserted
thereinto, said ribs being dinmensioned so as to achi eve an |nterference fit
with the interior surface of said container.
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PCT/ US95/ 10442 21. An electrically nonconductive, di sk shaped,
unitary seal nenber for an el ectrochem cal cell conprising a centrally

| ocated, cylindrical hub joined to an outer rimby 9 base which includes a
pressure vent conprising a diaphragmhaving a thin nenbrane ring at its

i nner periphery and an annul ar hinge at its outer periphery which ruptures
in shear, with said rimtermnating at its periphery in a cylindrical wall
which includes a plurality of lugs on tWeIEnside surface of said wall for
retaining an end term nal therein. - 22. A seal nmenber of claim?21
further including a plurality of ribs extending radially outward of the
exterior surface of said rim 23. An el ectrochem cal cell .
conprising a c9°'ndrica| metal container crinp sealed at one end with a
seal assenbly colprising a p%?stic seal i ng nenbera support disk having a
seal i ng edge di sposed adj age to said sealing nmenber and a current
col l ector, said sealing Iy
construction having a cegi h
said cell and conprisinglk
outer rimhaving a cylinwl

Pumeary
i‘; tudi nal axi s of

!fub joined to an
| UifB<36n aag ar

pressure vent, said vent H vaiag athin
menbrane ring which rupt ;4hrt§ i nner
peri phery and an annul§g. g/ Mherein sai d edge

82 m agai nst the
24. A cell according

of said support conpressdg
wal | of .said netal containg

ofo a seal .

to claim23 wherein said sealing nber and said su@ﬂort cooperate to
prevent said sealing nenber from balleepi u cell pressure.

25. A cell according to claim 24 mhetg? gid | ing menber base incl udes
sal d support to prevent said

an annul ar boss whi ch cooperates wit
bal | ooni ng.

10




©26. A celWoesmsdéxli ng to claim25 wherein said sealing menbBFTHESMIML
I ncl udes an annul ar fl exure neans for providing radial novenent.

27. A cell acccording to claim 26 wherein said seal assenbly contains a

“circular end termnal disposed adjacent said support. WO 96/ 06463
PCT/ US95/ 10442 28. ‘A cell according to claim27 wherein said
current collector attaches said supppift2 to said sealing nenber.
29. A cell according to claim28 wherein said collector nmakes physical and
el ectrical contact with said end term nal. 30. A cell according to
claim 29 wherein said sealing nmenber is nmade of nylon.
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An electrochemical cell has a wheel shaped molded plastic seal member (10) of a unitary construction which includes a central
cylindrical hub (12) from which depend in outward radial sequence, an annular pressure vent (18), a boss (26), a downward projecting skirt

{30), an annular fiexure means (38), for providing radial movement and an outer rim

at its periphery in a cylindrical wall (40).

The pressure vent (18) includes a thin membrane ring (22) depending from the hub (12) which joins the hub (12) to an annular diaphragm
(20). A hinged ring (24) joins the periphery of the diaphragm (20) to the boss (26). The seal (10) member is designed so that the membrane
ring (22) fails primarily in shear at excessive cell pressure which makes the vent (18) more reliable and easier to fabricate.




