2152272 1. Metal Supported Seals for Galvanic Cells This i.nvention rel ates
to sealed galvanic cells, such as primary alkaline cells and ot hers, and
particularly relates to a sealing and insulating nenber, herei naft er
referred to as seals, for such cells. A seal according t g ent

i nvention may have a snap-in fitnment to the cathode can :gdr &ﬁ’ﬁé ceII
and nmay have a rupturable vent nenbrane formed therein, as required. Over
the upper surface of the seal ther,]e is a netal disc, whose pur pose, anong
others, is to serve to assure that a p r O gronmmer or skirt portion

of the plastic EhisoRERROIH 28 =8t i ng menber is maintained

in place as a gasket between the outer per| phery of the disc and the inside

10  surface be’ fiPrention relatep 4g\sealpd galyapic fiehisa 47k B8 PSIRATY it hin t he can
during qmla.tet &} GHP e e..&m:wan }hgzm,scml & skl ihd'lafd i khage Of

“snap-in" fit wth the nail boss formed in the upper surface of e sealing
and i ns eesbier NYeruindfeex r&etmrd pPuULpees, for sivd akilin (Metaldmcofidnmbel| ity to

absorb ¢ ng forces, to serve a el d above the vent
nenbr ané L’ gg‘“g‘ “"“““'f"ﬁe Q%hér'z?l""d‘ﬂréf’?‘dﬁt‘?o’ﬁ‘yoﬁ“'lé e SR S8T *¥§1 i ndri cal
cells is esuqh.nhtﬁy Habé aPRipBEaPRl vén@ RENARE Tormdd tREQES, 89 Gequicai,Node, are
assenbled into a can, together with the appropriate separators,

el ect roPyQ%th%!ver sprfisce [of the|sleal Shericis !:Pwédiiby. ahoseaturm-acmn t he open
end of the can rec des ele om t.he gell and

| k
i nsul at & ?he"eltgc't‘fvodg O EERFELTEE &iPF %tr %te af' ?’ngnhé%&’f“‘f . A seal

will deghe am-x;aks.eommft:Hayaﬁmerknsaa-mimaiehm is aiiotimecah! SO as to &

reguce pressure build-up within the cell, and yet also to inhibit noisture
gai n or Plaseses Wd'&fk)hjé#eﬁrtheaﬂ“bﬁnl"ﬁ"&ﬁ'ﬂef|'=|‘TF|“I*H and she iinpide ¢ he cel | .

St '1%) F RLAEL o bHE cix?al:hé:&fﬁéjil ey mtmhy r.@fth)é‘h%ﬂ' @hﬁ?hd@

ane or thin section sO as to assure t under
certar N adREtdri tragerdbid cytIiitg JaTheDd BB Sisl in Ditiek fhidpnce] tolar'hniglm'tefilc may
occur, and to preclude rupture of the cell.
with the nail boss formed in the upper surface of the sealing and insulating
member. Other purposes for the disc include the ability to absorb crimping:

forces, and to serve as a safety shield above the vent membrane.

15 The general construction of a sealed, cylindrical cell is such that its
principal components, an anode sud s cathode, are sssembled into a can,
together vith the appropriate separators, electtplyie, etc,, and the cell is
then closed by a seal placed in the ofen end of :he can., The seal precludes
electrolyte leakage from the cell, and insulates the electrode contacts of the

20 cell from each other.

A seal will desirably also permit hydrogen gas permeation from the cell
80 as to reduce pressure build-up within the cell, and yet also to imhibit
maisture gaih or loss, and oxygen or -carbon dioxide infiltration into the
cell, Still further, the seal is usually manufactured with a molded-in

25 membrane or thin section so as to assure that the cell will vent under certain
conditions when high gas pressure buildup within the cell may occur, and to

preclude rupture of the cell.




2 The ab|I|ty of seallng and |nsulat|ng menbers serve the purposes and
functions of Sealing and insul ating. seal ed gal vanic cells, may be very
“often determ ned sinply by appropriate testing met hods, mhereby a nunber of
celts ~my be subjected to discharge. and charging tests, cycling, high or

. low'tenperature 5 - longlife storage testing, and so on. -Sone seal s may
- pass certain of the tests very well, bu‘t'?e somewhat | ess consistent on
other tests., and although nearly all of The tests are quite extreme, they

. are indi catlve of the kinds of use, and_abuse conditions that nay exist in

‘the field. Many confhertility P Asating and ingpiatige meuhsrs, SPHG the FgERoses £3d o | s

have passed manyg.tQsksSos hbﬂlﬂghﬁndp{ﬁ\ﬁa'ii&nsélflede;ﬁEﬁL Ieamsarmy SR okl
menbers .that ‘can pass all the tests consistently, and at the same tine

. permt install artqtmzuﬂ mmle lacuweprnateetrq-edngmtltohe. wlreby pmmhedeg cgibatwar
assurance of consi stent gerfor mance . in the fie Mor eqver i

~di scussed herealt® J“éb‘h p Jarchpse wwd o"ﬁbﬁﬁ"& ‘5‘["3 GEFRE - r?ﬁrﬁﬂ? afv(?\‘lﬁffﬁt“ﬁ’ay

~be ef f ect edsby {Jag1ipE GEGaEe LV, B s0lh. Some seals B pRdsCERELin! BV EHAl idall | S
directed toward seal's which may be. snap-fitted or-snap-fittable when

placed in cell sveny. bvhllasls-@rhsnmhhatle!hesmwtﬂt pepthen Heptan) ayétl@om msrlyi gh
“speed cell asserigd}é_ nes. _Moregver, the_present.jnvent | o |dtes seadl S

that are support EP‘ Eegby ATS UIER exirems) Hiey T8 2Picghye ofs ruc Ur & "Hh

which may be eadbube/ cétidgh ioh XM Ny Vehist B BLE aLdrdl enhnyaaad-ﬁéﬁmﬂﬂ.ea saiiag
provi de for the placenent of greater anounts of active material in the cell
SK.raS to have |#dgmpulapiosinegbfys For sa}lpj hage pppsed %tfﬁtFoP‘“aF’E‘ preEinige of

ey at al (i) Ea\? :.ﬁgaatn mlnyﬁcitn? nenan r?%ga Sue(is D%E\AET)Sr %"%@"Z”f‘w?ﬁ L?aaCh

a seal ed cel a con Ve contalner Rover ¢ and

which is fittedsti tHeOssme Xaid b&gxmﬁntbﬂﬁld’fgmﬁ:e%uvedhaiﬂiiﬁginthhhwgh whi ch
“a current. col 'l ector passes. The current collector contacts the underside
of the conduct iRFEVIIEY 8Feater pezanse of) cgusipient perfqsmange [y thedield; s Ypregver,

January 30, 1974 -El?au%hﬁecu%-&euu i ”gon?;&ge% £l gt ﬁ%;guﬁiea' s

ef fected by coatlng at ast a surface o rimor the r-wth
. mnufacture may be effected by the presen: invention.

15 . S The Present mvenuon-u ‘directed toward seals wﬁ;ch may be . anap—fit:ed
or. snap-fn:table vhen placed in cells v:.th auuunce that they \n.11 remain in -
. ‘place, even 0n h:.gh ‘speed’ cell auenbly lmes. Horeover. the prelent invention
prov:.des cenll f.hnt are lupported by a meul duc, prov:.d:.ng a stronger
' ltructure. and which my be eu:.ly and inexpensively mnufactured. and also
b- . 20 which. prov:.de for the placement of greater amounts of active material in the
| cell 8o as to hnve longer shelf andlor setvxce life.’

The pr:.or art includes Daley et al,, U.S. l’at_ent. No. 3,068,312 iuuéd

Detembe: 11, 1962, who tesch a sealed cell having_.a_ conductive container cover

. which may be ﬁétnllic_ and which is fitted into a sealing member having a

e,

25_ diaphragm chrougl; which « current collector passes. The current collector
cohtacti_ the underside of .the c.onductil.ve cover. Feldhake, u.s'. Patent No. -
3,713,896, issued Janvary 30 ' 1973 teaches a cell hnﬁing a covez" memb?r where
‘s seal is effected by contmg at least a surface of the rim of the member with

a resin, and vh:.ch requires ezther a lprmg or a welded member on the underside



a resin, and which requires either a spring or a wel ded nenber. on the

under si de 3- of the cover nenber for current collection. Spamur, U. S

Pat ent No. 3,802,923, issued April 9, 1974, sinply teaches a dry cell :
~“having a reseal abl e vent cl osure which conprises a disc-like. cover fitred
over the open end of the cell can and including a resilient flapper valve
nmenber which is fornmed at the 5z, outer portion of the cover. . Decker et
al., US. Patent No. 3,994, 749, issued Novenber 30, 1976 teach a vent val ve

- for cells including the cover gl ate for the |nternal structure of the cell |

havi ng a %€ rearerymepbess fox fyEtept, collection,e fpanuny, Urd: Bateat, ¥y t o the cover
plate, hayigides8Nqsfied Tpise weﬁtu.po{..sﬁ, £ QPfbe a@ysuneaﬁ;mée.a&e.hﬁ.ﬁr OV ded

between the vent ‘cap and the cover pl ate to control rel ease - of.
gasses. ieu/ylo-ttesvhlﬂat:mtm!’ 201Es@0ike ogen Eittédioweh the op@3&d gfctiees on a

~di sc of regi | i emd ?}‘1 @n? ﬂmtlh {pggésg{%g ‘4.2.'],2,‘“’91:%“. %ngedr ec%ss having a

e,franglble rag evy sT ruc no suppor

~Patent 4,271,241, issued June 2, 1981, teach a reseal able pressure-relief

.15 viavesben 3% 17 ém?'rrcrme'glﬁnfmﬁeé%' ﬂcg‘rddnqor‘eﬁ evanalaEn Phner flexible ¢

di sc whi G, Q) dTBaPAlceple 1'00d Ul h¥Vin@lh dhEaE Ghdsef Uperdllf. U Sfaehas one or

‘nore vent ere rs a conpressible ru Isc In partially
conpr essedp ciendfixleomo phacwebetmehntxheowmmmm}hd pitaf endaind 't he i nner

fle bledsc and tuat ed .over any of the nt holes so as to vent-the.
Cint )élrl or ’Blfuf'ﬁ'é tes :“ \%ﬁ?ﬁgfobv‘“““ 'F'Hn%'i’ %ﬁ 5%\'6?%“0‘1%%‘ Fag % ed \"J'

- upwandl Y dhE @ateaid of kBessfial LeOy,C0. 5t PRt da0I4cm1, 806 Qaaba MbRn [, i BG4, pal features
of the.present-invention is tohﬁrow de a seal that may-be fitted to both

stepped celies cares dihPEoreatidertc S‘*‘aS’i‘t%ey"#Fa'gﬂb?‘%Hb'ﬁP'%d a¥f@*hanuf act ur ed
in dlffergp{nsre ‘Qﬁg ﬁpi: |f,fhgrng,t ete]8a| ES10 mgojtr&mduferent can

b
manuf acturers, ere the internal assen{)r’y of "active conponent s
S essentneqﬂilrgc 2 hechcmnylinducsd 12 T aapurqomeve@tinkhenqykesenn-.l bvention to

provide aa.g.e §n:gp 2%1 241, usued June 2, 1981, teech a resealable pressure relief
15 vent valve vhich :.ncludes an cnter rig:.d plate and an inner flexible disc whzcb
forms part of the :.ntenor of the ceu can. The disc hu one or more vent:
holes, and there is a compx'esuble rubber duc in pnrtully compressed '
condition placed between the outer r:l.g:l.d plate end the inner flexible disc and

situated over any of the vent holes 80 as to vent the interior of the cell when )

requires a -,
- mechlani caktet mslus&d b e . | Diduey @t fa0l, V.0t HolHO(H9€,7@9, Bdsued i N U. S.

20 the inmer flexible disc has flexed upwvardly bresking its seal over the holes.. o W/

One of the principal features of the present _inven_t'ion.is to provide a
seal that may be fitted to both ntepped cell cans and Se;ded cans, as they may
be supplied and manufactured in different regione_ and in different_conntriee.
and from different can msnufacturers, but éhexe the internal assembly of active

25 components is essentially the same. . _

It is also a purpose of the preeene inventien to provide a deeign for
seals, especially when they are produced froﬁ-n thermoplastic msterial such as
polypropylene, which permits pemeetioﬁ of hydrogen gas from the cell even vhen
it is in an upside-down position; that is, with the eeal in the downmost

30 position,

"



.seal s, especially:when they are produced froma thernoplastic material such
as pol ypropyl ene, which perm’ts perneation of hydrogen gas fromthe cell
even when. it is in an upside-down position; that is, with the seal in the
downaost 30 posi tion. 4. A.further purpose of the invention is to
provmlré ‘such seals in order to assure a good conpression force of the
menber _agal nst the inside of the can, so gs to even better assure that the '
cell is well sealed at the crinp. Safety consi derations ar'e also kept in
mnd by the provisi ofhdutsher prrrepegfothejavention is b providel trah itepls dpcRrderatmi nst
outwar d expul si essuod a zoed vasprEReiON ifotcei of tHeomegheyniga iyt ahe ddridpbf rher1tan, so

rupture,. and saf et ‘nwar rusj.on of forei bj ects that should .
not ot herwise efit é?’ ‘f%a‘l”(‘f'éf"l ass e'g'é éﬁadf}tﬁe'felbdf %gg gﬁ(ﬁ Tddvant ages of
the present inventi OBaedy Geofliiasidefonsl sbel Bdf kepe ,ml..mnaas,sm ok Dondl dehedene

"accorrpanyl ng_drawi.ngs, .in which: 10" Figure 1 is a perspective vi ew
of "a typical 5se&¥°’&t§c’c¥i’fﬂ‘mjst‘e°1t“ﬁl?8pﬁ‘é§érﬂ3"rnﬁ¥/eh’£‘ﬁ?n“m}?éw of: agkd®e fr om

bel ow. Fi gure 2.4e5.21Rbafe bW Jef QMR {6aP fcnfe,l i fableySGlane SHGRa AS 15

Gsed in larger cells, showing other features of the strudture in dotted or
chain. l'ine; 15 intrusion of ifgeedgn iectsthst dlwuid ooy, oghervise@ pityr ithe celdss- sect i on,
of t he structure of Figure 2; Fi gures 4 and 5 are views similar to Fi gures
2" and 3, but of a‘structure used in smaller sized cells; and Figure 6 is a

cross-sectional ViewrRbe! @ tape p.ﬁ@&deowf.aﬁat.gs.Séeﬂbkedza&t- {nQufteq, dror the
outer jacket) cell -enbodying the present invention. As noted, the present

invention rel at Bisceaset peeptipt.ci stsetietion cdrh §h° pasommapxing dravisssedo wdisbhode,
séparat or s, ﬁé}eﬁ rol ¥feGre BliG-» p F&c?ﬁ§edml 6 a R. -Sﬁ“aechﬁmj Lo uid®
cat hode can when an alkal I ne cel s consi ere The can
R ~ ‘present invention, when viewed frqn.belqw;
_ Figute 2 is a plan view fron the top of 8 typical sesl, such as is used
'xn large: -cells, showving othet fenturel of the structure. in dotted or chain
Ixne, o
o 15_  = rigute 3isa s;de vzev. partially in cross-section, of the structure of - o
' Exgure 2. '
_ rzgures 4 and .5 are vievl sinilar'to Iigu;es @:and 3, but of a structure -
used .in tnaller s1zed eelln, lnd -

Fxgure 6 is a cxosl-sectzonal view of the top portion of an assembled

20 (except for the outer Jncket) cel; embodyzng the present invention.

As noted, the present invention relates to cylindrical sealed celli. in
‘'which nn'anode. cathede, cepara;ors,_elect:olyte; etc., are assembled into a
can, ulually the cathode can when an alkaline cell is considered. The can has
ha closed end and an open end. nnd the open end may be either stepped or beaded.
25 ' ¥When the eln is stepped at its open end, the dismeter of the can above
the itep is gteater than that below. When the can is beaded, there is an
inwardly eitending bead where the diameter of the bead is less than that of the

rest of the can.



a closed end and an open end,. and the open end may be either stepped or
. beaded. 25 When the can is stepped at its open end, the dianeter of
t he can above the step is greater than that bel ow. Wen the can is beaded,
"~ there is an inwardly extending bead where the dianmeter of the bead is_kess

than that of the rest of the ca(r;:%i A purpose of the present invention, as
I

above stated, is to provide a s that nay be snap-fitted into the open

~.end of the can, whether it is stepped or beaded.- A general but typical view

‘of a seal ack@iffosgos ehe pdsét cinesiidn\ee NibbvaNstateds a3V prdvidegure |, where
the menmber 10 is provided having 5. . an_upper_ pqrtion 12 and a | ower
porti on“fjl.t‘l't%ﬂ'ér% f'&f?‘%ﬁtégu’ﬁb"ergh’pﬂ’r'fi%% °ifg ég’a'q’d%hzfﬁe'fe'i’ whichis.
subst andepgeld Yort Be@ded AR gaterkl1Bht Ofpitdlcvigw @R laCieapatiordingttBexngan. Formed in
the seal 10 is a shoulder 16 in the outer -periphery of the nenber, and.the

" shoul deprepent|igyeptimm,is thow in fisnge 1 vheretho @enbeylg e nrpvided B37i%8s | ess than

that of of ReDLBALE 1PRU @ UndBeti3l 141! Genltll) ) SofB L1k 3" 1 11 €0, 10

. In"order to ensure a snap fitment of the nme O'into a can, the | ower

~ porti onbabds dismbier mbikhats esbetmtiadlydthe smel 20 thataptithe. grepamchiang o ki rt, Wit h

- the maximum di gneter, or the . naxi num devel pped- dianeter,, of _the skirt

por ti ont® s e PPt RhL %" b(ggt’ént Fgﬂrl}{jf’aﬁ% ’t‘hghl BRESPBAFLA 3% t her eof .
That di @@Bérrani Thé Yhvulldert isolowirdds alRe @R s3Sast tahavels Giagetgs @Bic@risport of the
can into which the 15 . nenber is to be fitted, at |east before the nenber
s i nst Lasp sanypbatofi (b greater PaRt efathe a8 iare whish dhe pembay dafittedlot i |

hereafter, it is nore usual that the |lower portion or skirt be formed vthJ

. a plurality of downwardly extending |eg-1ike projections, shown generally.
.-at 108 20 Tmotdiegy o @ndore al smapfdfuent of] timbatenihtisto £ ke, mheitewerof | eg-1i ke

DL0] " i B « B BRI bl oL "SR 21,
i NSul at ks GoulCdTiRiE er] Corl Ehel daf indh |486b15g2 Aidnd€erQ A et Mlize portion 14 |
: .l;eins located qubstantia'uy- at the lowest extreni'.ty thereof. That.diameter. is
nubcuntinn'y as large ss that of the grester part of the can_-'into which the
| 15... member is to be fitted, st least before the mmb.etl.il installéd or fitted into
the can. | | |
As discussed in greater detail héréafter, i._t is more ususl
that f.he lower portion or uki.rl:_.be formed vitﬁ_ a

plurality of dmvard_ly. extending leg-like projectiois, shown generally at 18

20 in Pigure 1. In preferred embodiments, the number of leg-like projections 18 "/

is three, but it may be more. _ _

) Thus, during assembly of sealed cells using high speed mufactufing'
ffoceuet, the sealing and insulsting n_énbe: 10 is installed into the open end
of the can, sometimes at a lt-tion and a time during the-mufncturing'procen

25 that is distantly .temoved in time and Ioc;tiqn from tﬁe place whefe the ciinp
in the top of the can will i:e made. During that p'eri'.od of time, ﬁovever. it is

desireable that there should be little or no eléctrolyte loss from the can; and

i

[ 2)



of the can, sonetimes at a station and a tine during the manufacturing
process 25 that is distantly renoved in tine and | ocation fromthe place
where the crinp in the top of the can will be nade. During that period of
timefowever, it is desireable that there should be little or no
electrolyte loss fromthe can; and 6. noreover, that the sealing and

I nsul ating menber shoul d not becorne di sl odged partlcularly as it noves

al ong a hi gh speed, V|brat|ng, assenbly bine. The snap-fitnment of the

menber into the San. ttuher steF) beaded, is urged due to the .
downwar dl'y and OUtwar dl%y L |‘H"1T"ﬁ‘§ BeRReT shomld aet Begorme dipledeed
| egs 18, beneat: W‘T‘F@“S‘%lﬂ‘dér“!ﬁ' ‘K'J'IS {shiisk spred, hahtdtmz.t adssnbdy Jdngr0TBé bl €

- that seals accorgl t: te ngio t hout the
downwar dl'y. depengf ngtéékilt rcjt}ethgyg'\}%? 1#1;”%1% és'hép &? it o?'nFﬁ‘@ etf °5ehd 8o he

can is | ess assaedle dpavardly oid smyarly. pamxwhmk \in UokerWortich 1858LRRL Y iNnto
stepped can V\A t ho t de from 10 - . the other purposes of a
supported sgal %a% h’e?‘éﬁ“w"l keepl ng with the general provisions

~of the present InvenbiQ& ofte® b8! it 16} iRy pbﬁ‘uf:ﬂ.»rﬂﬁg sﬁfl‘irﬁeﬁ&ﬁﬂgr@t%' als as
pol ypropyl ene, polyethyl ene, and nyl-on, -and co-pol ymers:thereof shown

nore particul ar P§EoFH F’i‘g‘lﬁ‘@s"‘z teofcamdtmhmpep dswidéedqfwanq siirt, by
configuration Otrhfcb%l@%ﬂp-é 2032 tnd le&eMtoeuhe)é s [ lQV% g ﬁy L endi ng
ng s o -

‘nail boss formed therein, a an upwar dl y ext enar hich max g
around the out ebe edgecu@irlr hmﬁuhtfet asienllyCinto sfeppat dn-ﬂbmo&awpm;@ glptral
openi ng the{ ein,is fitted ov%r the centrally | ocated nail boss, ad over

the upper sift fa& oﬁ‘he'f ﬁ"“’%"&l rfy *HREFPhatnlats tgctranbiareim, so that a

centrally located 201n keppRNWiBH thé) gldeBa1 BiloRlsiblsSer ine AERGE %Je\{tfﬁﬂ the
interference fit with the outside or a substantial portion of the outside

.periphery of t heesh 0| nap e cformed fom, guchi msenielsi spalyprobyletes rdlyechylenenqind i N

[ nterference figy Ntrhdt&epdlﬁw‘ih&‘;oé he upvvardl y extendl ng ski rt near the
| owest portion ther

As lhovn more part:.cularly in Fuutgn 2 to 6, the upper surface of any
. 15. conf:tguratzon of the seal 10 hu .8 centully located upwardly extendmg nail
. bou fomed therem, and an upu:dly extendmg skirt that is fomd around the -
- oute: edge of the outer nurfaee. A netal duc havmz a centul openmg
'therem. is’ f:.tted over the eentrally located nail bou, and over the upper .
. surface of the lealmg and msulatmg nmber 10, 80 that e centrally located
20 openmg :.n the uetal disc is geneully in uterference fit with the outside or
a nubltantnl portxon of l:he outside per:.phery of the pail boss. The outside
' pe:_::.pher; of the 4xsc is not in interferemce fit with the inside of. the
upwardly éiténding skirt near the lowest portion theteof.
For example, referrmg puncularly to r:.guzes 2 and 3, an embodiment of
25 a ual of the sort that uy pntt:.cnhtly be uled in D uzed alkaline celll is
shown. 'l'hnt member 20 is formed havmg three domardly extendulg legs 22
beneath the choulder 24, and hlvmg an upvardly extending skirt 26 around the
outer per:.phery of the neuber above its upper surface. A centrally located
nail boss 28 is _fomed in hhe npper surface, which is. used for receiving and
320 supporting the anode nail when it is pl_aced. in the cell, A metal disc 30 is
.placed over the upper surface of the molded plastic portion 32 of the member

20, so that sn opening 34 formed in the disc 30 is in interferemce fit with the
boss 28.




For exanple, referring particularly to Figures 2 and 3, an enbodi ment of 25
a seal of the sort that may particularly be used in D sized alkaline cells
"is shown. That nmenber 20 is formed having three downwardly extendi ng U_gggs
22, beneath the shoul der 24, and having an upwardly extending skirt 26
around t he outer periphery of t he nenber above its upper surface. A
‘centrally located nail boss 28 is formed in the upper surface, whichis.
‘used for receiving and 30 supforting the anode nail when it is placed in
the cell. A netal disc 30 is placed over the upper surface of the nolded.
pl astic portimns S&f&fze«l lebodiaiXC b 26k séad, t:bahma:owuam% ioemed in the

di sc 30 |sh|n1|n L feren ef t- vmt thes;a SS 28. . s h%r ferred
enmbodi neHt? 8PP ’geal ooHRLikE o RFSIAT i8N ST £AY & £OY rrreeé a plurali ty
of {00t hyshd ke  REDipBet ineBzeRtce SRh mlnm Bosd ZBYIbat faldt e mvdbsmhas a
gripping interference with the nail boss: 28, but also'to provide for a

‘great er eveetaTgveRtiag aren farhghecaseapserfotyirapen ég*’eﬁ"’gafé'ef"FHm't'he cell, as 5 %

"snap-on” he di sc ont ast1 ¢ nmenber enbodi nent of
“Figures %namh"aouﬂﬁprofsns discseab aspwm-Ma.a nol ded pl astic portion 38

and a netal disc 40 over ,t nail .boss 4 S, 44 are rmed in thé
| ower -porti othﬁf“'ﬁ‘fé'P’E ?%ﬁr’bérﬂgéh“%’é"ﬁbdf X‘%"h hﬂh'f\?)l‘i’?upwar dly
ext endi NQasdit pbredh BS a0k Hoch15d10Y A0 ol el PREY :ﬁw.ﬁmeuotz t hegsphasti c

conponent_ 38 at the outer periphery of the seal 36. In either of the EJ
embodi | Sopyed Ap fike dgver Rertion of rthy @ewd; i Remeath the shouldaschbypddr dly directe

“skirg %x?vwdkzlgxatgéd?n%?{ﬁﬁth% £ aﬁiﬁﬂngu %BS‘J E&fﬂe SNdleYp UR‘&@” dly and

-out wardl e upwar ect ts provi es a 15 | ead-in-
for nor ecospmedty3snec bisenouted bgnpiieu:longhe hald:iﬁsc over ‘the nail boss for

snap-on fitnment theretaq. hown, ute eri her f the netal
di sc 30 or 40™ ?‘b’énﬁr%ﬂ‘lé T?éﬁ g ’T% {odg %'31 rected rim

50 or 5Zhe upwardly directed skirts 26 ‘or 48 are generally, as shown, tnpered slightly

01 ooy el LA Bl [ L ARRACH P Tolled VEDR o AL GR R 0T posi ti ve

upwardly and ou:vlrdly. A taper of the npvard}y_dxzected sk;xtn provzdel &
15 lead-in for more easily mechanically placing tbe.disc over-thé nail boss for
suap-on fitment thereto. . _ ' |
Also, as shown, the outer per1phe:y of the metal dzac 30 or 40 is
genezally formed so a8 to have a dovuvatdly dtreeted rim 50 or 52,

respectively. The downwa:dly dxrected rim at the outer pe:xphery of the metal

20 disc particularly assures that, when the seal is in place in a crimped cell, L -/

there shall be no cutting offthe.plistic gasket forﬁed by the npwardiy_directed
- skirt of the outer periphery of the plastic portion of the seal by the outer .
pertphery of the metal disc. ' _
Likevise, the lower lurface of the discs 30 or 40 may be supported above
25 the upper surface of the plastic bodxes 32 or 38 by at least one or s
plurality of diléontinuous'bossés or ledges uucﬁ ss those tﬁat are qhovn.at 54
or 56. The ledges are formed in the nppe; uurfaéé of the respective pllltie
components, and are lpaced from, the respective central bosses and from the

respective upwardly extendzng skirts.

<

.



.*respectlvely ‘The domnmardly directed rimat- the out er periphery of the
metal 20 disec particularly assures that, when the seal is in place in a.
_Crinped.cell there shall be no cutting of the plastic -gasket forned by the
- upwardly directed skirt of the outer periphery of the plastic portion of
"the seal by the outer periphery of the netal disc. Likew se, the |over
surface of the discs 30 or 40 may be supported above 25 t he upper surface
of the plastic bodies 32 or 38 by at |east one or.a plurality of

di sconti nuous bosses or | edges such as those that are shown at 54 or 56.

The | edges are forned the upper, surface_ of the respective plastic
conponents, and are §'ﬁét:§'b"??’0rﬁ%° OREvrRidn ditertad ©ieh P9 aF 3B se @emeamldy f r om t he
. respective upvvaF'thy"é%PémH'P@ thet jere formed Sn tBe fibrier fsurfabrepf thdreesflawinear dly

directed rinms 50;,9¢ \s in recesses that are formed.
i'n the upper surf‘acleE%?Pet ﬁ’ezgoﬁ'gﬁﬁ?ctt%\%ﬁg f ¢ bot 9“, IV Inextendiog he

~ ~bases of the resgest tver apwardly extendi ng skirts. 26 or 48 5 :
+n any -of the seals, there is usually forned at a place other t han. at the

center or duter peri BhEFof the tenln. there, it pepaily f‘tﬁ’!"énﬁeﬂl’t‘ﬁer"l&h’u?"e‘af a
‘predet er ni ned | giedentdr Jrhauar e&iwee,,ot .ues..w velildid tteeﬁﬁa':%dmg&u of gaches

that .| evel . The menbranes are variously shown in nenbers 10 0 and 36 at
11, 58 and 60, Prewequﬁeleyel if) the Preunre of gRefvithin the mealed celli xpuches &;n-a
typi cal assenbl Y, : ne._cell. ter| al
and an anode. mateeﬁ alaﬂ% ?‘e“.'rtét 5Hmcf 7r?h%{mclathoa’ * 1§h3§ Pgﬁl@ 51 A8 top
af the cat hode @@nsoGCeesrctinelyavar dl-y ext endi ng bead 68. The can may al so

h%fVe been t|8rmed hav] rélgﬁa step ed portion. near the open end thereof. A
crinping seal of the " EET B2 ne FIgRE SoltTRigaaptrentdy of smalkeline peflnisnber

in the manner Smm,-hei-ﬁaféiﬁidﬁﬁdateﬂﬁ 6368k an ‘Do BREIEF T4 4P idtbIGa RRYY 72
and a netal: disc-74. It wl
_ cathode cam 66, llear the top of the. uthode can 66 is an unnrdly extending

- bead 68._ The- can may aho have been forned having a stepped portion near the
- .- open. end" thereof. A ctmp:.ng -ul of the can agnnat the sealmg and
15 - . mnuhtmg nenbe:. in. the manner lho'n, is assured.
" The seal: 70 conptues 'S pluuc body 72 and a metal disc 74. It v:.li be |
'. noted that the outer portion 76 of the duc 74 has s dovnturned rim 78, which
' -hu.bee_n received -in_ & recess formed in the plastic member 72, The ulenbly of
-:¥igure 6. is shown co‘nplete 'wit.h' its -ol;xter jceket 79, wvhich inelndes' a kraft or
20 other :.nnulnt:.ng washer 80, an anode nail 82 driven down through the nul boss
_ 84, and ‘an anode cap 86 over the top portion of the auembly.
' : 'l.'he ctmp is formed above the bead 68 at 88 and generally it is such so
- that the ermp:mg forces stress the plastic material to an smount greater than

.. . the -ehltie"i'imj.l:-'of the material, at least at a first portion usually right at

gl

25 .' :he--criﬁp,. and so 'tlut at least a second portion usually below the crimp is
3 stressed to an amount less than the elastic limit of the material.

" As stated; and as can be seen particularly from Figure 6, the metal '
-lttpport disc 74, eep'eeially vhen downturned at 76 to form & rim 78, forms a

good solid support agsinst which the 10 upstanding skirt pertion of the seal



“noted that the outer portion 76 of the disc 74 has a downturned rim 78,

whi ch has been received in a recess fornmed in the plastic renber 72. The

. assenbly of Figure 6 is shown conplete with its outer jacket 79, which
“includes a kraft or 20 other insulating washer 80, an anode nail 827

driven down through the nail boss 84, and an anode cap 86 over the top =

portion of the assenbly. The crinp,is formed above the bead 68 at 88, and

generally it is such so that the C?'l npi ng forces stress the plastic

~material to an anount greater than the elastic limt: of 'the material, at

| east at membef max by Gpupresged steard (o foxghe sesl duBing thetcetl erimpipg and so that at

| east a second pogtion usually below.the cri is stressed to an anount

| ess thaﬁ??ﬁgi el aislt' !l”ceﬁ‘?nu?{ ’o?/h.e?ﬁté'\r%’ﬁceﬁ gﬂ’?‘rngg‘_'_é’f‘af"@&h'lﬂ‘ﬁd as can be seen

parti cul pediyetismdnas i@ Gn Figukh@, WBhodke iSeI PRI §r gHiFfing dntBfRbick sl Y When

downturned at 76 to forma rim78, forms a good solid support agai nst which

the 10 uf% &H8igbeKasit bosr i% #eUBH- t he seal 9- menber -may be conpressed,
S0 assto forma y$Hakiedie! dth L8 68! legsd bY Tin0d) sOREL UeRPoresfd $P psSPECIAITY 2
when the disc is formed having tooth-tike projections: STshown I'h Figure 2,

a positi sealingchember Iy aqppienthei smaprih Hivwse obfthé nenbeli duxot thetdas 68ai | bOSS i S

assured. 5 L lt.wil] al sq . seen, that the,legs 9Q fornmed in the #
| over portion of “PHREEEAN ﬁ%‘%%éfgﬁ g‘sé‘uf‘ﬁ"’tﬁ&fé‘ é’h&g‘-fﬂ“ﬂ‘fnent of the
member i Blevadibe if d36s GlocrAiNForeval dnghl belit H PerdpnerfCadToteAtnethets1 dfbeh S SUCh that

it has a higher elevation inits .central portion than at its periphery, as

are the AEftl ephodimentsiof; Figuresifotndnbar & apf 5 qputhes vhememjmgingr 4 and 5, so L

‘that A8hep: & LirdRis\Ppiidy aghthfiS S ko APk 6 AU2icpabad g uppgr edge of the
-open- cat Eode can, -?t_ | Soassur _edfptp at there W&??; e neo“(?b\ﬁln%v\;érd defl ection
of the seesreigthandhemesuillibe mg downvissl defldvbicdOofcthe deEing ABd iigpalatiagOn Of any
of the nmetal diges is chh t hat t_herg is a spri ngi ness of the disc, which
al | ows fOF tie OUETpEPT STREFPHYR At =B SF thomwRl AiscarisotrehdP y directed
CONPr eSSkheRe fierC@rﬁ&Qiﬁs tofttlie dists! iﬁl@gh allows for the outer pétiphety of the
disc to exert an outwardly c_lirect_ed compressive force against the inside
- 15 surface of the respective upva_tdl.y_!dire_q:t_ed skirt".._after the inwardly directed
crimping forc_e;_ that are generated during the crimping opeutibn are released
after the c_rini)ed .c:ell is removed from the crimping die. '
. Becauae; of :the.preunce of the metal support disc, it is possible to
keep the crou—igction of the injectioﬁ ﬁnlded_.plut-ie portion of thé seal to a
20 winimum practical thickness, consistent with the cell sige into which the

sealing member will be as_s_embled.: When the plastic body portion is such as

polypropylene, hydrogen permeation is permitted ‘ot only through the rupturable
. vent membrane, but through the emtire body, so that hydrogen permeation may be

maximized in any position that the cell may be held or stored, during. usage or

25 abuse, or storage; and especially when the menbex_' is formed with a relatively

thin radially di_.:ected protrusion 92 around the nail collector boss 84 as shown -

in Figure 6, or as shown at 94 in Figure 3. Even when the cell is upside down,

if there is any loose electrolyte in the cell which drains out of the cathode

- OF anode material or separstor, it will lie on the inside, then the upper side



15 surface of the respective upwardly directed skirt, after the inwardly

~directed crinping forces that are generated during the crinping operation
are released after the crinped cell is renoved fromthe crinping die.
Becayse of the presence of the netal support disc, it is possible to keep

- the™t oss-section of the injection nolded plastic portion of the seal to a

.20 m ni mum pr.acti-cal thickness, cogsistent with the cell size into which
the sealing nmenber will be assenbl ed. Wien the plastic body portion is such
as pol ypropy| esfethetpldstdgdedyppartion; wichis qonfigered do suek a owhner ithatoegh t he

~ rupturabl e vent nmenprane, but through fhe .entire bady...sq that hydrqgen
‘permeation mayPBECHER%H4 _eg'ftn'é’ﬁv’%“og% £ on '%’ﬁ'zit the ﬁlé d@‘elﬁqgcﬁﬁ‘ia}yf)‘é %éqlg or
stored, duringy YsidgRrétion Bherebdhilious RE witddbFigeed AbshstmPaRi fakleitithar t he

. enber is formed with a relatively thin radially directed protrusion 92

around t'he nailvirsfemct ff theselhtoiuatieroifyivhas nopifistothy cell wax beplasadat 94
in Figure 3 hen . th | 4 side. daour, .l ' ' . 00

el ectrol y.tg-j IE%? %g\'l\lggf] Fgﬁcg?fdﬁhg?ﬁgﬂotugﬁgg q}t{%e%g?thg%g&a#‘&aﬁgyg L.Jr%a?o:ri al

-Or separ at or’,. the .predeht [iavencion mbiees ipossidite tlelxge dfhthinrppionstigemoplasiis. of t he

- 'plastic body porti.on, whjch s configured in such manner that. a =
sprotrusi on or #EeF Qs‘f“&“ I&fh 6'??90?' "ﬁ’?’.’fﬁ" ?&/é‘gfrﬁé e findix éfeéélt’r ol yte.
Such a confi gQUénRideig HaSosdI¥1ahydovgRed-RifFuiibe Sharbdtiefidt (ks fdtLitle @31 0108h the _
pernmeation of hydrogen out of the cell, no matter in what position the cell
“may be placed ipcressedjinserioy melops,cwishaus coprrppige pfthe sERspgrdaf thesdotuse any
enbodi nment ' t Lomend | ssd bl.es ; “of
R - socti o (heroar e <o, BUCAE Heeuft B AP 08 wRR°R MeCilEstlRe D
t her eby even maeaegk éxxnbd/berkmecimpg t he possi bl e hydrogen-diffusion
characteristics of the cell and L-htg_ri ncreased interi 00{ 'Bvol'urre, i t hout

conproni se of -t he strehtl it SPtFHAsArEeth & the toehipes of Brs- Bt and the
strength of thg208,097) cafeidilel eBS1l,NCasbll Ridedtley 16] 16636 vBEA! tchétielaTplayeit he

crinp. [This is in contradistinction to the teachings of U S. -Patent No.
: _ : top for s cell having a cavitated protrusion, but which permits hydrog_en
. .-15__éegng.;iqn oﬁly through a molded thin uembt;ne portion of the plastic top.]
' ,'3M{-.rrom-rig§te 6,.;s.ve11 qs-fron-riguiau 3land 5, it wiil be-#een that the -
.metal disc acts as a safety shield ;bove the rupturable vent mewbrane. This
-'i‘, of epurle,,;ivays an important factor when it'is.qonnidered thaf
oécasioﬁally_.g_foreign object might intrude into the region of the vent .
.20 Qembfane,_vith the risk of piercing it and expulsion of active material through
U .- the vent |
. By the same tokem, the space or volume between the upper surface of the

" plastic body portion of any seal according to the present invention, and its

metal disc, allows for rapid gas expamsion if the cell vents, so that.the gas

: .

25 will not escape at high velocity from the top pot;iop of the cell. There is a
| pasi;ge ﬁhrongh the metal disc to allow pressure equalization between that

2> ' - 'paeé and the outside of the cell; and especially yhen the tooth-like -

. protrusions are provided in the.central opening of the disc around the central

boss of the plastic body, a plurality of passages are provided. -



3,218,197, Carmchael et al., issued Novenber’ 16, 1965, which teaches a
plastic top for a cell having a cavitated protrusion, but which pernmts
"hydrog en 15 perneation only through a nolded thin nenbrane portion of_.fhe
plastic top.] PromFigure 6, as well as fromFigures 3 and 5, it will he
seen that the netal disc acts as a safety shield above the rupturable vent
menbrane. This is, of course, alyways an inportant factor when it is

consi dered that occa3|onally a foreign object mght intrude into the
region of the vent 20 nenbrane, with the risk of piercing it and expul si.on
of active mat r ane tok the space or vol une
- between the. ugé‘%a‘?i‘észg%gnﬁ# Q?ﬁ¥$‘nf‘“§5¥§&%d§ gghre P"t 'eal accordi ng
to the prpemmylenv.emorhgadam mswrmaldedjumg thé hems.nfepr.o reagy thegas

_expansi OQ{ 25 ' of vents & tlthe as 25 wll not escgdpe at high .
vel oci ty “P¥orf f"h op pﬁrf“b’ﬁ‘ SP° i ‘t‘é‘l‘q enbqs BiTcbe omevhst redused t hr ough t he
metal di TBist, Copdrhewith &BS PesviOHik Vi thatleN iRCSO5RRIdabBh BPAEE AR t he
outsigde of the cell; and espeC|aII¥ when the tooth-like protrusions are -

pr ovitled thhPiatticchady. P&F‘%"pe‘fﬁ tHyinelimipsatipnsin eartnindinstencesenilomt thoas of the
plastic Rogiaeed sleihdl bdell v0f P 3200085 A, R Ou.z.:dﬁd arex sRECCR! 1Y when the
pl astic body portion is a thernoplastic, &uch & ﬁbf ypr opy efl | ower -

headr oomestiye betepisd\siaglde inbtaltedt hethteﬂmam;- %ﬁ)vei hedé celica tiodget 1 i ckness of

t he seali and, i nsul.atin be somewhat reduced. This, together
e Rk ASE] h, TRIRR sl AP ariemreet e epnaien e 5 %S he

b-i)

pliastic Rixlyn PR E¢10Mundét highQlidchiize WolRticad, I N certain instances; allows forQ

a.-greater internal free volume within the cell, so that a greater amunt of
active nat eri Atalply ofes pTrat aprdey °Fr¢zmeenee4e|usn-vm-sugwegdthe cell a | onger

shel f an s | de R i LGaler (gas ex nsion vol unme
QAJQE :§£E’M@m8$¥s L{}ﬁléilsscfggrsy léﬂwﬁi E on (1 ompr:g gﬂ

within the cell under hi ge conditrons. ysis of a
gr eat nunbetxcoﬁodﬂioff-otemu dehlagl’lslﬁi'oﬁwel Red: Bivdnd BSétat diRg saRAPEr S
accordlng £t ent inventiqn, each conprising a nol ded
the p ant c bo ¥, reveals that in each instance the cost of production of
such a seal;ng and znlnlatxng member is no grester, aud is usunlly less, than
. 15 the cost of molded nylon sealzng and znsulat:ng members as referred to in ghe
prior art.
The seals of the presént invention may be ainealed or, at. leist in'
certa1n instances cuch as small cells intended for. general use applzcat;onl,
the plastxc body portxons do not need to be annealed, and yet good cell
.20 performance is assured.

The embodiments illustrated in the accompanying Pigures are used for

illustrative purposes only, the scope of tﬁe invention being defined by the

accompanying claims..

ol



"plastic hody of mat.erial such as’polypropylene, and having a netal disc
fitted to the plastic body, reveals that in each instanQQ_th_ggglaﬁgkrg_
production of such a sealing and insul ating. nmenber is no greater
usualdy less, than 15 the cost of nol.ded nylon seali
menbers as r_eferred toin the prior art. The seals of nﬁmm’”ﬁ?tlon

~may be annealed or, at least in certain ins ?nces such hscsnallnce -

-intended for general use applications, the plastic body portions do not
need to be anng@é&ﬂgiand yet good cell 20  perfornmance is. assured. The
enbodi nents il d in the acconpanying Figures are used for

~Allustrative pur.poses only t he scope of the-invention being defined by the_

acconpanyi ng cl ai ns. CLAIMS 1. A cylindrical seal ed gal vanic cel

having an anodey, a gaéypriear ol &< ajdlyvanilc r@énilcahavingi ahoanbdeh t he
principal conmponents of the cell are placed, said can having a cl osed end
“and -an open enda- amdhmdseaﬂndupznﬁhenaiﬂxﬂqu}nﬁsnb@ﬂ gant fatgpwhiehd. of - .
~ Said can, said menber being held in:-sealing relationship_to said ¢an by a _

crinp forned. athe hprinpipahecapenanr e Af Wtecsld: ass @1acarin§aadd

i nsul ating nmenber. conprises a nol ded her astic_bady rtiaqn nd a netal
di sc portion oveRRsBRWLIRHA %ﬂﬁ|949tﬁﬂﬂ7Q§) d%'tﬁgg &,5¢68 659meen

said.d d t.h | ast b ded i I
por i on-has an_ FPdarBF§LRT oL AP RF A aRie % S%Slgr T 1 L

downvardl y and 83&&@£d£¥1ﬁétﬁgfhrEh‘Bé%%!HdrE€¥5%fﬂﬁ§%hprbthﬁﬂd wahCByl S
forned as a

a crimp formed at the top edge of said can; whereln
said seallng and 1nsu1at1ng member comprises ‘a
molded thermoplastic body portion and a metal disc
l-portlon over said thermoplastlc body portlon. with ‘a
space between said dlsc and said thermoplastlc body:
said molded. thermoplastlc body portion has an-
1nwardly dlrected_shoulder 1n'1ts-perlphery_
sﬁéceeded by a downwardlY-and Outwérdly extending
" aiscontinuous skirt'pdrﬁion.'which is.fo:med=as.aﬂ
A S plurality of discrete leg-like projections; and
| ' gaid metal disc has a:cenﬁral-openingytherein and
has an interference fit over a centraily located

.upwardly extending boss in the upper surface of said

Y

thermoplastic body portion, and has at leastlone-
3. : : opening formed therein to provide a passage for
pressure equalization between the outside of said
céll and the space between said disc and said molded

thermoplastic body.



plurality of discrete leg-like projections: and said netal di sc has a
central opening-therein and has an interfereneefit—over a centrally

"l.ocat ed upwardly extendi ng boss in the upper s ' ernnplasglc
-body portion, and has at | east one opening forﬁﬁ@ﬂﬁﬁmuﬂmﬂjﬁrovi de a ~.
passage for pressure equalization between the om said+*cell and fire
space between said disc and said nol ded thernopl astic body. 2. The cel
of claim1l , wherein said can is forned having a stepped portion near the
open end gher ek, cehe deasthtn 0f wAefefAnsabdvead his stefmdei ng greater
than that below. 3. The cell of claiml or 2 where said can'is fornmed with
an i nwar dhavéngeadshgppeddportidnnpeart bike oppen cemd ttheemadf, 4&he The cel |l of
claiml, 2 or 3 where there are at least three leg-like. projections bel ow
sai'd shouddemetsr of sgifndancabovearke geemabeincegteatar dihdmred in claim
1 in which said netal disc has said central opening therein formed with a
pluralityt8ftspgde¥-radially inwardly directed projections fitted with:the
central opening of said projections in interference fit over the said boss,
the openi ng between said projections providing the said passage for
ressure uakk, zat. seehl  pf e, ' £ ad ein the
p 89 &P s§F3@ @f_$?§1ﬁi% of 2aGHeP% &QQHP%ﬂg f?[@&ﬁ%ﬁﬁ.

‘central area o ~disc . her than the per r . 7. The cel
of any prgéed @d ¢h@hFuIpceRtBnd IR§CHESd A ormed near the open end

-~
<.

thereof. .
3

.4. .The cell of claim'i. 2-0or 3 wheré:there are at least

three leg-like projectioﬁs-helow said ghouider.

5. A cylindrical seaied galvahic cell, as claimed in

claim 1 in which said metal disclhas said éentrai

opening therein formed with a'plurélityiof spaced

radially-inﬁa:dly-dirégte&_projectidhs-fi;ted with the

central opening of said projections in interferencé-fiﬁ.

over the said boss, the opeging-between_said p;ojections ;j

providing the said passage for pressure equalization .

6. The cell of any preceding claim, wherein the central

area of said disc is higher than the periphery thereof.

7. The cell of any preceding claim wherein there is an
upwardly extending skirt around the outer edge of said

upper surface of said molded thermoplastic body.

iy



hpmardly'extendingbskirt_éround_fhe outer edge of said upper surface of
sai d nol ded thernoplastic body. © 8. The cell of claim7. wherein there

is.a springiness O the disc such that, after the releaSE*Uf~rﬁmard+y————

direcﬁﬁﬁ cri.nmping forces formng said crinp, there is ected
conpressi ve-force around the periphery of said disc a Wﬂﬁiﬂ'ﬁm m'!
surface of said upwardly extending skirt. 9. yThe cel

wherein-the outer periphery of said nol ded thernDpIastlc menber at the
outer side of said upst andi ng skirt tapers slightly upwardly and outwardly.

10. The cell of claim:11, wherein.the inner and outer peripheries of said

ol ded thet mop! agti cpETRET SAE: AP S ridin wheaediy gndpouhyendby. 11

~The cel |l of any: of precedi ng cl'al ms wherein the outer periphéry o sai d

metal disc is fosseehd nasslonuprdat didmaednd Pe1bdseToe Galhraiycl aim
11. wherein said downwardly directed rimof said metal disc is received in

a, recess forned dirédeed ppeimping o ed  txand nglsddd chémpopkasteciseaher
at the base of ‘said upwardly extending skirt. 13. A cylindrical sealed
.gal vani ¢ cel | asontwnrdiyldumsgm&ﬁ anpqasaxyﬁ mgrchaampunﬂhéheln at | east
“ope portion of -
O? por : -perlphery of sa1d dlsc agalnst the 1n51de surface of

- said upwardly_extendlng-sk1rt.

9 The cell of. c1a1m 7 or 8, wnereln the outer
_;per1phery of sa1d molded thermoplastlc member at the
outer s1de of sa1d upstandlng skirt tapers sllghtly

-'upwardly and outwardly.

- 10. The cell of claim 11, wherein the inner and . outer
u-petipheries:ofﬁéaidnmoided thermopléstic member each

'_tépezfslightiy~upwardly and outwardly.

— L o 11. The cell of any of the preceding claims wherein the
ouiéﬁ'périﬁhéry.of ééid metal disc is formed in a

downwardly directed rim.

.

- 12; The cell of claim-ii, wherein said dowhwardly

[T T

directed rim of said metal disc is recei#ed in a recess
formed in the upper surfaées of said molded
' thermopléstic member at.the base of said upwatdly

exténding skirt.



sai d nol ded t hernopl astic body, other than at its center or outer
periphery, is formed with a thickness less than that of the surroundlng
- material thereof so as to provide a rupturabLg_Ment—a%ea—Uf“§5T— nol degh.
"t hernmopl astic body in the event that pressure within s ed galvangg
cell reaches a predetermned |evel; and wher ei mmmmﬂg“\ ace of said
disc is supported above the upper. surface of nnnplastlc body
by at | east one |edge forned in said upper ‘sur ffacé and spaced away from '
‘said central boss and amay fromsaid upwardly extending skirt. 14. A

cylindriqgl ?.e%bﬁ‘inﬁ %317 Segﬁlah Fgﬁ%ﬁgca@ef‘fogg cf‘aﬁé‘éc{mdrf ar@?dt he cel |

general | yCy rlca can e prrncipal conponen

are placed ¢l %r%%dfii | RYadns! OFRECE0E é‘@dléé‘?]@p@ﬂ'e% ?dlf gir t her
conprising a sealing an i nsulafi ng nenber at the open.end said can,

-sai d nenfgendb@iondedehdeirfoptakit16 beAR] | OOREL Prhsn St i €arediex Crimp
formed at the top edge of said can; where: said sealing and insulating

. menber compoutes @emﬂbdedythesnnpkmearwibnda i ékmessnless nedad  di sc

- portion over said thernoplastic body portion, wth a space between said

di sc andtﬁaﬁd0&h6hﬁnpﬂasphadbadyma&ﬁdlehluhehe¢ﬁ0®¢asﬁlt°body portion-has
an inwardly directed shoulder at its periphery subtended by a downwardly
and outméF@W?déxPeﬁ&Pﬁ&répééoﬁﬁpﬁuBESaSRFr?ab rReb#ed which is formed as a

plural't¥h%&ﬁ%p as%lc body in the event that pressure within

said sealed galvanic cell reaches a predetermined 1eve1: ¥J
~and wherein the lower surféce_df said.disc is supportéd o
above the upper surface of said molded thermopléstic

body by atJleast one ledge formed in séid upper sﬁrfaée.

and spacéd away.ftom said central 5osé and away from

said upwardly extending skirt.

14. A cylindrical sealed galvanic cell; having an anode,
a cathode, and a generally cyllndrical can into which

the principal components of the cell are placed, said

AYSI

)

can having a cloéed.end an& an opén end; and further
comprisihg a sealing and insulating member at the open
end of said can, said member being héld-in sealing |
relatidnship_to said can by a crimp formed ét the top 4
edge of said can; where: - ;

said sealing and insulating member.comprises a
molded thermoplasticzbody portion and a metal disc
‘portion over said thermoplastic Sody portion, with a
space between said disc and said thermoplastic body;
and |

said thermoplastic body portion has an inﬁardly

directed shoulder at its periphery subtended by a



| €g-1i ke projection:.and said-netal disc has a central opening therein
forméd with a plurality of spacéd radially inwardly directed projectons
fitted with the central opening of said projections in inter j
over Qﬁgentrafly | ocat ed upwardly extendi ng boss in the upper surface of

sai d fhernoplastic body portion.; wherein the openi “ mmﬂm‘L
proj ection provi de :a passage for pressure equaLizat“HNl m ut si de

of said cell and the space between said di scjand said nsl d&d Phe?nﬁbfastic.
‘body. 15. The cell of claim 14 wherein there is an upwardly extending skirt

around ‘the out erqgiags 0f1yaidh -.wgﬁcga.ﬁqy.-%&%e%faﬁai d388baednbBaERRIAE! I C

body and-mherejn the outer peri ry of said netal disc is formed in a.
downwar dl y di recgesk 1dd) WHidh i1is rfiedcds 3 d1ueaityl aeMedsthete upper
surface of said nolded thernoplastic nmenber at the base of said upwardly
ext ending skirt.1d$-11ie pdjecfionty amd t he preceding clains where at I east
;one.portion of said nolded thernoplastic body, other than at its centre or .
out er periphery, is dardrktail tdise thasclansentirads opkasnghtheoéinhgormed
sturrounding material thereof so as to provide a rupturable vent area of
sai d ol ded t her noplwkilh @ RIdF4 1l tthefe F@RCedhaaddpdd¥udRWAFERY n sai d -
s®al ed gal'vani c cel |l reaches a predetermni,ned | eyel. 17 17. _The cell of
clain1-16.mherein.tkﬂ#?ﬁﬂ?ﬁﬂipr°36°t°ns'fltted'wlth the central opening
| ‘of said projecfions-in-interference fit over a

f\/’-ﬁ. centrally located'upwardl? extending boss in the

. upper surface of .said thezmbplastic.body portion;

wherein'the'openings'between said projection provide

-a passage for pressure equalizations between. the |

“outside of saiad cellfand-the:spacejbetween said disc

. -and.said mblded%tpetmoplastic body.

is._The-célifdf-claim 14-wherein-there.is an upwardly -
externding skirt around the outer edge of saidfuppeﬁ
sﬁrface of_said molded thermoplastic body and wherein -
the outer pefiphery of said metal disc is formed in a
downwardly directed rim which is received in a recess
‘formed in the upper surface of said molded thermoplastic

member at the base of said upwardly extending skirtQ_

L4
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16. The cell of any of the preceding claims where at
least one por;ion of said molded thermoplastic body.
other than at its cenﬁre oﬁ outer periphefy. is formed.
with a thickness less than that.of the surrounding
.material thereof so as to provide a rupturable vent area
of said moided thermoplastic body in the eventlthat
pressure within said sealed galvanic cell reaches a

predetermined level.



“ndthernnplastlc menber has a centrally |ocated upmardly extendlng boss, and
at least one protrusion is fornmed in the underside of the nol déd
- ~thernopl astic nmenber, radially directed away froma downward extension of
‘the said boss and has a thickness greater th sald rupt ugabl e
vent area. 18. The cell of any of the precetﬂlml ﬂ“m”m':ﬁ at least a~
first portion of the thickness of the peripherak mates sai d nol ded
thernoplastic nmenber is stressed by gbe crinp formed at sald open end to an
~anmount greater than the elastic linmt of the material thereof, and at |east
- a secondiporphenceii1the &hifknessudrd e (Y ifigfedd material of said nol ded

t hernopl astic nenber 1s stressed by said crinp to an anount | ess than the -

elastic thBthopiaseid menbe: dhas 19. cdinr£¥ly Wcarwa afpwai@iy ecedi ng cl ai s
where the material from which said nol ded thernoplastic nmenber is formed is

- chosen fernepdingrbpys enand pat yhedst cotee I oy s daomd - ieso-foadmerde ris t her eof .

'~ 20. The cell of claim19, where said material is polypropylene. 21. Acell, _ |
'substantFaPI9né9rﬁé¢E|ﬂfdé%%erkQF@mQhﬁ#%ﬁ&%&ﬁﬁ%?1m9mh%ﬁues 1to 3, Flgures £_.

4 and 5 or %ure 6 of the acconpanyi ng draw ngs. -
. radially directed away from 'a ownward exten81on of the

§
said boss ‘and has a thlckness'greater.than that_oﬁ the -

gsaid rupturable vent area.

:18.'The cell df any?of_thé p;eceding-claimsawherg?at
least a first portion of the thickness of:thé_péfibﬁerali
material of said molded thermoplastic member is stressed

 ~bY the criﬁp formed at said open end to-an-amount 
greater than the elastic limiﬁ.of the material thereof,
and at least a second portion of the thickness of the
peripherallmatérial of said'molded-thermoplaéticgmember
is stressed by said crimp to an amountnless:than_the ;

elastic limit of said material.

19. The cell of any of the preceding claims where the
material from which said molded thermoplastic member is

formed is chosen'from polypropylene, polyethylene,

RN

nylon, and co-polymers thereof. : ' .

20. The cell of claim 19, where said material is

"polypropylene.

21. A cell, substantially as herein described with
reference to Figures 1 to 3, Figures 4 and 5 or Figure 6

of the accompanying drawings..




