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UPMWARD DEFLECTI NG SUPPORT DI SK FOR ELECTROCHEM CAL CELL SEAL BACKGROUND OF
THE | NVENTION Field of the Invention This invention relates to an upward

def l.ecting metal support di sk usefu] i 2 r.ochenical cell.
More particularly, this i nventWW@ﬁgﬁgém&g@bﬁﬁggKgal cell, such
as a prinmary al kaline cell, seatgf BleERROEHMEMCAL TEI2KEARNt ai ning a
support disk which exhibits a resilient outward radial force against the
seal and deflects slightly upward when radially conpressed dur.ing the

seal ing process, to assure seal integrity and a positive electrical contact
with the neBACEGRQIINDQF FHERINVENTEANce| | . Background of the Disclosure

El ectrochem cal cells, such as alkaline primary cells, are nade by filling
a netal can open at one end and closed at the other end, with the -

el ec_t.rO_ChenWmhngredi ents, inserting a seal assenbly in the open |

end and the Ing to seal the cell. The seal assenbly includes a disk

of plastic or netal as a support agai nst which the seal is made to prevent

| eakage of the cell's internal chem cal onent s, , Ther ef gr.e 3

di-sk nust be st r dids BYERHAR E ﬁ?éﬂéngpg’é’gc&rﬁ)efwe%f?@%‘r %%sgh@ﬁn;?%ﬁ?#ean

seal i ng st e%%e%ﬁ Mkﬁfigﬁ%gl‘l.aﬁd& B&Qﬁﬁfaﬂ efhis invéiition rElates 9 hit Bledtrédhdhificdleéld!such as
SROT act an t

di sk do not expan rough tenperature variations in a nmanner
whi ch mai nt aipimaA alkabifie pelk Sealédatnetend veithed seall ltbatainingiai supporttdisk which exhibits a

differences in the thermal expansion and contraction characteristics. of the
metal can, wesilient bireyasd radialforce againgtthe sﬁ,aéand#ﬂqq@%lsﬁﬂyu d@??g‘aaﬁﬁy

met al support disk,, manufact uri ng_tol eré valy: i kri

avai/ded, an@OmPESSe QT 5&63 5%5%“1’?56 E@%&&%@b@?hﬁ% a aﬁi&g&f‘{é lsuc‘%@g%tf 3

are prone t%{}fﬁgﬁﬂﬁajeﬁa%@ﬂnﬁdbfﬁ%ﬂﬁquort is thick plastic, the large
tsinalo

seal area resu ' r pressure exerted on the seal. An exanpl e of
such a fairly rigid type of plastic support is disclosed, for

Background of the Disclosure

* Electrochemical cells, such as alkaline primary cells, are made by filling a metal can open
at one end and closed at the other end, with the electrochemically active ingredients, inserting a
seal assembly in the open end and then crimping to seal the cell. The seal assembly includes a
- disk of plastic or metal as a support against which the seal is made to prevent leakage of the cell's
internal chemical components. Therefore, the support disk must be strong enough to make é
seal without being crushed during the sealing step of the manufacturing process. Seals
employing a rigid metal disk do not contract and expand through temperature variations ina
‘manner which maintains an even pressure on the seal. . This is due to the differences in the
- thermal expansion and contraction characteristics of the metal can, the different materials
. -employed in the seal, including the metal support disk, manufacturing tolerance variables which
- can nbt be avoided, and also creep of the plastic seal member. As a result, such cells are prone
to leakage. Similarly, if the support is thick plastic, the large seal area results in a lower pressure
" exerted on the seal. An example of such a fairly rigid type of plastic support is disclos_ed, for
example, in U.S. Patent 5,227,261. More recently, there have been efforts to develop a more
resilient seal for an electrochemical cell. These efforts have resulted in the development of a seal

- assembly which includes an electrically nonconductive, plastic seal member, a metal support
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exanple, in U'S Patent 5,227,261. More recently, there have been efforts

to develop a nore resilient seal for an el ectrochemcal cell. These-efforts-,
have r esuldiskia carréheollexter andrametabéndecosendr aapswhith servésiasione eerhingd of the cell.
el ectrically nonconductjve, plastic, seal nmenber, a nmetal support | WO .
96/ 06464 The metal support disk permits the cell to be sealed by a crimping step which exoms aradighy

Cern nal R o8 e Sy B MRt Simptended s Mipfon P VA B
by a cri Mg themitRP whidiCdthidves the adtuaPstaP i Yeriefdliy disk 61 heel-Shdped afié # fabricated
assenbly and which radially conpresses the support to a small extent. The

menber whasésingle pieceoft injection moldedplasticsal some asseniblies havecmployedtad emd
is fabricated as.a singl i,ece of injection myl ded plastic, although.sone
assenbl | BOREHESISTIEmbERS to gy the seal Hlusrative ohps ppu hting Fiarnley ok Seal, |
IIIustrath'gg?m vino 8 41 %ﬂ*‘ hirést é'rf%?m

pl astic sea gﬁﬁ@@%@gﬁ%ﬁ%ﬁt igfjﬁ?&??@rﬁ"ﬁg ect or cg%mdét%ta g‘ﬁ]dend
cap term cdp temnihal &ri thein ase withleleetrochientdcdl esllcare diseldsad,forexiinsplé,da &1iS. Paents
exanple, in US. Patents 4,537, 841 and 5,080, 985. However, there is still

a need fof537<84d1and 5080, 985.c However, themads sfill ameqd far asgal-haying assupportdjsk which

range ¢ SHLETHEN feRl RS 0 chlied St he Rl B b B L RRRANS

integrit yraaP@l_ttebuglmhﬁ_am édllMay BE i servibé)lin otdef td mdidkaifn Skl Aftberitylafid abtheSafhe
cap termnal is maintained. SUMVARY OF THE | NVENTI ON The present invention
rel at es ttmginsuppthat electrical contagt with thecendicap termingl dsmaintdined.cal cel |, such

as a primary alkaline cell, wherein the disk exerts a resilient outward ‘
radi al force against the seal and deflects slightly upward when radially ‘o

conpressemmma ess to assure both seal integrity and a
positive electrical contact W he netal end cap termnal of the cell.

The present invention relates to a support disk useful in sealing an electrochemical cell,

such as a primary alkaline cell, wherein the disk exerts a resilient outward radial force against the
seal and deflects slightly upward when radially compressed during the sealing process to assure |
- both seal integrity and a positive electrical contact with the metal end cap terminal of the cell.
The support disk of the invention is designed so that when it is compressed radially inward
* during the crimping operation which forms the seal, it is not crushed, but is compressed,
preferably within its elastic limits, so that after crimping it will continue to exert a radial outward
force against the seal. The support is a stepped disk having a raised central portion in the shape
of a pill-box having an upper surface terminating at its periphery in a downward extending wall, =
- with said wall extending radially outward at its bottom into an annular ring, with a resilient
spring means in the form of an S-shaped rim depending downward from the outer periphery of
said ring, and with the bottom of said rim peripherally terminating radially outward in a flange.
The flange has a free edge at its outer periphery for making a seal against a plastic seal member,
a portion of which is disposed between the edge of the flange and the interior wall surface of the
metal cell container. The support is used in a seal assembly which includes a plastic seal
member, the support of the invention, an anode current collector and a metal end cap which
forms the negative terminal of the cell. Thus, the invention relates to an electrochemical cell
.. seal assembly employing the support disk of the invention and also to an electrochemical cell
: 2
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The support disk of the invention is designed so that when it is conpressed
radially inward during the crinping operation.which forms the seal, it is
not cr ushed coltainingsthe supportdiski, Dpring thezssaljngproesss, 4 radiab compressiye faressis so

o e chpihter sl Amplinc o Gk 85 Shbralbel i0fipes WP hsis we
portion in E&ﬁaﬁl@?ﬁ@l% "'Ag;aﬁﬁ%meﬁé ¥@8fﬁ9ﬂﬁﬁgéﬂftﬁ HeLseh P BBt diSpsbséd
a downwar d-ext endi ,

its peripheryn _ ng wa wth said wall extending
radi al | y oubgewedn tiie dontaifiertand the edge of theoftange a Thisicayses te d¢dge of ¢he flangato bite into

i in the f f S-shaped ri di f th
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of Wwhi ch' i scghpResiosfded MRPilsd e thePilbok Pportionatightlypupwirdaghinsethe adjavént metal

surface of the netal cell container. The support Is used in a seal assenbly
whi ch i ncl uembcap teiminal. cThusathe rimyissa resilicnt spring aneans whichadeflacts or bends radially

d t collect d tal epd whi ch f t h i
Cerm nal  of TOYR AuRE Dersgaling preceshyso e Aer te fefl s tepled e ome erles of e e,

seal assenb

el ectroche ml:%na %.qsg%ﬁ@,%q 4dif mg'J: }?ﬁ‘gﬂ%ﬂ‘j”aﬁwh‘%ﬂ iﬁ}g@ﬂé&i‘% R 1l mbrmbé Yo

PCT/ US95/ 10#fstrecsealtifitegtingthtdughourthelife of th celDand, athe same ¢iaie, ay upwasddfore against
radi al conpressive force is circunferentially applied {o, the outside of the
metal cel | thsmetaland capiterminaligalse maintained wmﬁaﬁlqcmahpqwﬁmma@aﬁmpﬂ

coaval ner ettt BOinEtE ARl i dintnafa il Wl BEOG e bAPSITHO BSES bekfiing . |
bite into apthdepiiireatgd foftheaall wmém%rwkﬂmaémmeau,-wmtgeﬁmy%mﬂmhﬁ@

S-shaped rimof the support to elastically bend radially inward I n sonewhat
cantil ever o&fbmabput:dfyto f88YG.t he appl.i ed : '

ot
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BRIEF DESCRIPTION OF THE DRAWINGS
~ Figures 1(a) and 1(b) illustrate a schematic cross-sectional view and a partial perspective

view, respectively, of a support disk of the invention.

Figure 2 is a cut-away view, in perspective, of a seal assembly for an electrochemical cell
which employs a support disk of the invention.

Figure 3 schematically illustrates a cross section of an alkaline primary cell having a seal
‘which employs a support disk of the invention.

Referring to Figures 1(a) and 1(b), a“sﬁpport disk 10 of the invention is shown as being a
stepped disk of a unitary construction and comprising a raised central portion 12 shaped like a
pill-box in that central portion 12 is a shallow cylinder having an upper, planar surface 14 and
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conpressive torce and al so urges the pill-box portion slightly upward .
agai nst the adjacent netal end cap termnal. Thus, the rimis a resilient -
spring negyplindvidal side Sfallast Sufacd b dontains!a Abley20 in\itsrcenerifor agcdnmmodatinigi acprrent
process, so that after the cell is sealed, the guter,

f the fl 4
cont i nues collectorasishawn in Figywres 2and Jand, in '%‘W‘E‘E{“v\ﬁreqc}%feﬁg’é’étﬁggﬂy F?Ea]?’ 'eWE

cell seal ,nepber.. i i 4 i { A : '
ond ot -t 0P CEREweIP ok B WicBristand Hofkiba Yt bell QML fumetifoalletfor Hibhudving 1o
is al so Mkt BRCsphse Gver ticsupPort whieh ubdtbin accetltas Ghowr invie Figlies. STiRPbstion?R2
current collector and the termnal during the life of the cell over the

desi red opépil-bonyl2 extendssadinlly putweed oo siight upward anglegnto anpulag ring 24 o Anpular
primary cell i 11 gepera .be i.n the range,of, fromabout, +30,t0.

- RBo[ er 11 CringAd ecs pAUPRH bRl S R BRI b P RLO RS PR bl angled
H11ustrat @%i?:t iffontthe HOnSRciY d}"?.?lin&'i&‘l"vﬁﬂfka IR #h einbodiRsént B ds\RatVi EW,

respectively, "of a support disk of the invention. Figure 2 IS a cut-away

view, in flhustpedtin the Figires, this apwarkangle is about Sadegeé¢esc t $-shidpedirina 26 depdndshi ch

enpl oys a support, disk of the inventjon. Figure 3 schematicall]y il]ustrates
a cross s@ewnwardfrom thep -eof;m&%ayndesmwss/mﬁb{ W«mifﬁng@%ﬂw&aﬂ

support di t ' ' . d A Lgures

(5 and iy Edag 4, A BiEpAlsy 8P olg TSl 0 el i el Y i Fole O

st epped diisdunifersntially hppliedao tisd édge B30T sapsorCI0irgesheJopportios @pwarlinsihd of

portion 12 shaped like a pill-box in that central portion 12 is a shallow

cyl i nder Hewnwardzas isthecase with thersuppent diselosed ind. S3patent icD80:985% 445 set forth above,

PCT/ US95/ z'} (x?aA'd?aqcompressive force circumferentially applied to the outer periphery 30 of flange 28 d%
the sealing process compresses the flange radially inward. This causes rim 26 to bend radially |
inward at its lower portion which tends to tilt ring 24, and concomitantly wall 16, upward, all of '
which results in an upward force being applied to the central portion 12. Crimp sealing
processes which exert a radially inward compressive force are known to those skilled in the art
and are disclosed, for example, in U.S. patents 5,080,985 and 5,150,602. It is preferred that the
support member undergo elastic and not plastic deformation during the sealing process in order
to maintain the maximum radially outward resilient force against the actual seal that is possible
with the material from which the seal is fabricated.

The upward urging of the top of the support:helps to insure that physical contactand
concomitant electrical contact of the upper portion of current collector 80 with the metal end cap.
-terminal 100 shown in Figures 2 and 3 will be maintained durihg the lifetime of the cell. In an
alternative embodiment, the ﬁpper portion or top 18 of the support disk can make the physical
and electrical contact with the metal end cap terminal 100 instead of the upper portion of the
current collector as is disclosed, for example, in the '985 and '602 patents. Disk 10 can be made
of any suitable resilient material and particularly a metal such as cold rolled steel, stainless steel
and the like, with the choice of material being left to the discretion of the practitioner and the
particular design of the cell in which it is to be used. For example, in a cell design in which the
electrically conductive current collector which makes physical and electrical contact with the
metal end cap terminal, it will be possible to use an electrically nonconductive support. On the
4
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cyl i ndr.i cal gﬂ@‘%ﬁ 16. Surface 14 contains a hole 20 in its center for
‘accommodat i ng -a- current collector -as shown in Figures 2 and 3 and, in this
enbodi. Ment., oihsr R, MheR theSuppdit itselDmiustmaliecthe mechzhical andiconcomitant electrical contact
accomodat e protrusion of .one end of a cur

ggnt cotl ector w t-hou lh- vin lt\,o
i ncrease t hwithghemetal end can; then the suppRFtanust be made opmelal pr glher spitanie e-‘i"ﬁ%“*
Fi gures. The bottom 22 .0 1 4D : L | t Simeht
upward angl €ondycHv Wﬁfff‘ﬁ‘i ”-‘?Wigb‘z%é‘%aﬁﬁ%fﬁ‘g?%%&% goﬂe‘es%n'ot e%lgh?j nt ith as
hori zontal | h?géspﬁwh hiéreim, HeSupprt @8k 6f thelisventibh isxmampdil fromifesegnsiticold rolled

r

slightly upwar omthe bottom 22 of cylindrical wall 16. In an enbodi ment
such as thagteell | ustrated in the Figures, this upward angle i-s about 5
degrees. S-shaped rim 26 depends downward fromthe periphery of ring 24 and
termnates radially outward in flange 28 having an outer edge 30. A
plurality of hol | O 1. . ] . eqcheausgﬂhmwﬁbmﬂﬁ @ support
circunferential ;EP%%%??éegcét}qﬁe%%‘g’ggtﬂggpg‘?wgﬁ%?oét 10 urges the t’o}g_g PP
portion upwgf gheiinvention, which eythiwembadimeesnt it ffer acsizecA i alkalink @risnagy oell. Figure 3
disclosed in U S patent 5, 080,985. As set fort bove, a raﬂi al ich i
conpr essi veschematically illustrasese1oss $°9“9&)Bf# sige A alkalmg, primary ceil ane spd of which is

Thi s causes SIS W T Bt trar sRrAPE Y, GRARAES Fidhre  flustrARO8 plcttd coibgditiBhtin
to tilt ringpid theSchl SQRAMN 56 hdiiding the shfport D0F the ifivdntioh, ispredssentisled asari n

an upward force being appli‘ed to the central portion 12. Crinp sealing
processes whitegrated patt whichactinche handledzas @ singlgelement\during celd assembly ofeferring to

th Killed in th t d L scl d,. fot. | in U

5050, 065 a RS AR seel escnabt s ianes fe SEnE - e Grepcts saoef T BF 8

elastic and;fehidl Athdifed'lafli'al MSmBks 601G thélfl tfrehi ElicBloP 86 BAd b nchltap 100. In
I y outwar r

mai nt ai n t he maxi mumra esilient force against the actual
seal that igip@abbdirentichp 100 thehegatist térmimal ofithetalkaline priniary eell. a Mdtalaueent

The upward urging of the top of the support helps, to insyre that physigal
cont act andcd&mxmmﬂtmw gsq skijied; indhe a3 W&Wlbgpéﬁ?fﬁﬂem

I 1 ect 80 with th t al . end ' . ' | Eilflsta
W be et Frliciasem e e HEOF prafet & b icataniiein. 18 g SbAfimentMistated
egbOdi ment. ahd'Ges¢RBE] hétetn! {He @Al dubRnilébliettol xameéretikeralrivitt tan@amilreRlastidiseal
physi ca -

member 60 is shown as generally disk or wheel-shaped having a unitary construction with a
centrally located cylindrical hub 62 from which ckcmfmnﬁﬂly depend, in outward radial
sequencé, an annular vent 64, followed by an annular boss 66, a downwardly projecting skirt 68,
annular flexure or spring means 70 which permits the rim to move radially inward and outward,
and finally terminating in a rim having an upwardly extending cylindrical wall portion 72 at the
outer periphery. Hub 62 has an axial bore as shown, through which projects the upper portion of
current collector 80 which in this embodiment is peened or riveted at its top fo secure support 10

to the plastic seal member. In the embodiment shown, annular vent 64 is generally planar and
‘comprises a thin membrane 63 as aring depending from and attached to hub 62 and diaphragm
59;a thibker, annular diaphragm 59, and a hinge member 65 as a ring around the outer edge of
the diaphragm by which it is attached to annular boss 66. Boss 66 is illustrated as a relatively

“thick ring. It functions to prevent ballooning of the seal member under cell pressure by its upper
surface contacting the bottom of annular ring 24 of the support disk. Skirt 68 depends from the
outer portion of boss 66 and extends down to prevent mixing of the anode and cathode

components of the cell as is illustrated in Figure 3. Flexure means 70 of seal member 60
. 5 :
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and el ectri%’gl contact with the netal end cap term nal 100 i nstead of the

upper portion of the current collector as is disclosed, for exanple; in-:the-
"985 and 'cﬁ@&nf&&ﬂﬁn?d il radialBosutivard frokd thé skirt\68and indiudesrannular ¥rshaped .
material and particularly a nmetal such as cold rolled_steel, stainless.

steel and chimmel Tkformed by walls 73tani 74. Finalky; upwandlyextendingsim 72 depends from the .

iy on ¢ R oo A6 2 ARG ot Bt bERh 25 BRI el B oo e
electri Cakﬂté‘ri&%ﬁ’dfé $ﬁ@ﬁs%%¢ioﬁqglf&%&iﬁw RufiBk @fd EHpYID0GHthiARE that the seal

el.ectrical contact w al end cap térmnal; it will be possible to
use an el assembheddnyberimndled ais atsingle intagrated uniOdurtimgassembliyw the¢ell 4 64

. concoRRERIEEIaL S o8 D atsfon AU REIF 1 S PURGRES e FOEE AL SO

must be . s gl -ben | . I ' ' I al as
will be gg%rgn gﬁ@%ﬁb;ﬁéﬁ%@g&&@w%ﬁﬁnfﬁgﬁgﬂeﬁ3*'#&% enbo ?lg%%ﬁéh as
t hat des Cfdbbieﬁtli:?me i[plmgé beal mienibet 60 tichideafylér) aylon\atioys, polysalfeheamifiliéd om

co rolle

fifteen ml steel. Figure 2 is a cut-away view, in perspective,

of a cel | pelypropylene asiiy keowm tothase skiliedjipdhe aryand j5di f+ fop gxamplecin the'SPhi s
nmbodi nent_.i . ' al kal ir ' I Fi 3 schemati cal |
11 ust r at ek R i@ 1BuECorihile MiniiBoRicd Min ¥ nrerspidl 1 U CoP one end of
which is sealed with the said seal assenbly by crinping.. Figure 2

illustrates a preferred enbodi nent in which the seal assenbly 50, including

t he support 10Dufingassemblycap 30 is placedemstop ofthedugssand pressed gr snappedpast the

whi ch can, be handl ed as, a sin e nt duti.ng cell. assenbly. ferring. to

ot s Dhugh s dows o S v efnsq &7 TR syltbaacH wafli e 72 - athlyraGty At 79 &y

menber 10,4f, ' i - ﬁﬁi‘aﬁ? Bstekibr SER m'pp@p :

current co Isg{’:‘?gri @éﬁgﬁﬁm Pa cagf%g.%“ﬁ’ s poﬁoﬂ%?%l 74 and
downward from the bottom, exterior shoulder 78 of rim 72. These ribs permit the seal assembly

1o be inserted into the top of the cylindrical metal container which serves as the p_osiﬁve cell

- terminal, while at the same time permitting entrained air to escape as the seal assembly is placed

in the can to avoid "pumping"” of the electrolyte out of the can during assembly. These ribs are
dimensioned so as to achieve a slight interference fit with the corresponding internal cell wall
112 as illustrated in Figure 3, so that the seal assembly is held in position in the_ cell container
during assembly and crimping operations. While this pﬁrticular design of a seal meansisa

- -preferred embodiment, those skilled in the art wxll appreciate that other designs may be

- employed for the seal means, illustrative, but non-limiting examples of which include those types 5
described in the '985 and '602 patents. ~

When the seal is formed by crimping, radial edge 30 of support 10 bites into the interior
portion of rim or wall 72 of the seal member 60 as shown in Figures 2 and 3. 1t is preferred that
the edge 30 of the support compress the fim wall 72 of the seal member 60 in an amount of at
least 25% of the wall thickness in order to achieve a good seal. As stated above, the metal

- support 10 is designed as illustrated so that the edge exhibits a spring-like resiliency and exei'ts a
radially outward compressive force on the seal member wall which is maintained over the life of
the cell to assure that the seal is maintained over a wide temperature range (e.g., about -30 to
+80°C). Also, it will be appreciated that flexure means 70 perrnits the rim of the seal member to
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thi s enbodi mgg\? cap 100 is the negative termnal of the alkaline prinmary

cell. Metal :current collectors are coomonly referred to by those skilled in
the art -as- jmoveé fadadlly ifvakl dndrreswat] duning assembly amt¢rimpingwpetations; aud also duging
practice of the invention if desired. .In_.the enho inen* i 1lystr tediﬁgd
descri bed Hemperature fucations, withputAffccting thersst & of the seal, inclpding R pregsure
nail. Plastic, seal nmenber 60 is shown as generally disk or wheel -shaped
havi ng a uﬁ“?%ry construction with a centrally located cylindrical hub 62
fromwhich circunferentially depend, in outward radial sequence, an annul ar
vent 64, followed by an annul ar boss 66, a downwardly projecting skirt 68,

‘annul ar fl exure Shoulder Homtherhottom afirirg 72 jeshovesintHigure 3rastsuppasting theseal |y
i nward and outward, ,and.fi.nal |y termnatjng i i m.hayi . |

e 2 SRl S 103 b e AP LB eyt
axial bore aj 13p ?l%]f':ﬁ?lgs ifidt of" Rk 86Nl And 316ARE posve teARirdl. MISLAIHd cap

collector 80 whic enbodi nent 1s peened or riveted at its top to

secur e suppiOtwHich isathe ineggtive s¢rminal @ celiid 2® isrillustratednia thisiembiodinent ab ewstal disk

annul ar vent 64 is generally pl an‘arl%g’ c i n menbrane 63 as a
L)

: ri ses a t
ring dependiavipgrs pianacentzal s shghtlydaymwasd t $ Hx eenter at

of "t ho. di TR SeBtialy Mtafty WD Bhotti e dihelc 74, SAYvel) SR by Rithfeal
i |1 ust rat eghoporit] I6dePehddowriwire from e outédr petiphidry @f1312 Pwitha\fRihge 127 | dependifig

of the seal nenber under cell pressure by its upper surface contacting the
bott om of drom the battomyo£Hl 6 extending radialiy outward ard?t:mnmmtpmermemhmen an

UL P e T AEAAY S S Ra BB e T8 G s 0% B

means 70 Ofges&fHed HBHAE 'i:hi@ﬁafiic' ar ¥iid &Y {ndPdction is a preferred embodiment which is not
tially depénds radially outward fromthe skirt 68

and i ncl uddntendstl tode livhiting (with respect to the practice of the invention. Thus other end cap designs
may be employed such as that illustrated in the '985 patent.

Seal assembly 50 is shown as crimp sealed into the upper end of cell 120 by-a permanent
bend 130 circumferentially formed in the upper end of the metal cell wall. The crimp forces the |
cell wall against the outer surface of rim 72 of plastic seal member 60 and bends them both
together down and over the edge 119 0f metal cap 100 to seal the cell. At the same time an

- inward radial force is circumferentially applied to the outer edge 30 of support 10 during the
crimping operation which results in a permanent upward deflection and force applied to the
central platform 12 of the support, helping to insure physical and electrical contact between the
upper end of the current collector and the dimple in the end cap 100. Metal anode current
collector or rivet 80 is shown with the top of its upper portion peened or riveted over onto metal

- support 10 which secures it firmly in place against the top of hub 62. Upward movement of the

“ current collector is prevented by flange 122. The planar upper portion of the end cap 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 inward 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 uppér portion of the support to be deflected slightly upward, with the upper end of the current |
7
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channel 71‘1"8?%%“& wall's 73 and 74. Finally, upwardly. extengrng rimiv2

depends fromthe upper portion of wall 74 and contains a plurality ef |ugs

75" ext endidifheid Yefitdniéadl Wn tdiﬂgleﬂipeidtﬂittﬁé'ﬁﬁﬁ \ibihr birEio PP ehd G tehriibal
76 for positively securl end cap 100 wthin so thgt t he seal assé“rir{bly can’

be handl ei peemanentiydflat Thtsa@poaesﬂtsmatpemwng:méﬁmbqb»thetmetmd of the
circunferential shoul de anthe terior surface of .,rimJ72 Wports ”i al
edge of nexrEsnt setteﬁtnrtonl e dimpie yvhich asshrgs,a Pvtnvaegttxaﬁwcaloﬂﬁ Rt slegtric

?r;ﬁbnglrego |ng?ﬁ(§ie ny?on tlﬁ‘%ac')lr‘fmquoé;;,zl@mblm sudl& e an%%?lﬁﬁé&lﬁeal

~pol ypropyl ene, Cel¥ lizenkﬁrgm}ismémnm bdcebfesdltamwddfeatypicam size alkalimeasld,
for example, in the 595 patent t he di scl osure of whi ch i s incorporated

herein byhavings gel and 8 Ma, cathods. Asgs known to.these skilled inghe areinsidg s

fhe Eiffneﬁ%wzﬂeﬁfﬁ?ﬁ Aol B ol e i Bt GG Ean Hig,

radial |y gidliwsegarbd frbm £¥4IRMIZAc dnodé afterial 1248y uﬁaﬁs'om&éda@alyqtonwﬁducﬁée
and downward fromthe bottom exterior shoulder” 78 of rim 72. "These ri bs

permt t tmembaine 426 avhichyalseprewernts theranodicimaterialtfrom opntacting the bottomaf theadan.
rsrgtrgl t::o wﬁéhégfﬁrveﬁ %Qt he Oibtlve gell term tsqhgggv%l e éaté'lr’]‘ﬁﬁed

in the Ca:ﬂﬁ}&ﬂa@ﬁ%lgmxﬂﬂgﬁg'lﬂe él éﬁ?edi"cﬁﬂéci&]w 1&6
assenbl y ese ripbs ar |rreﬁs{ oned so as to ac |eve a s ght |nter erence

fit vmttlﬂbmmqnﬁn;mpenddMwubynu&uﬂmmdminmmuMMﬁﬂ&mamﬁwbﬁmﬁmmpﬂamnmnd&@pund
3, so that the seal assenbly is held in position in the cell container
during adbemeta) endgaRiermifahg operations. Wile this particular design of a\u/
seal neans is . a preferred enbodi nent, those skilled in the art wll

appreci ate that other designs may be enployed for the seal neans,

illustrative, but’ m%ﬂ%&mw%ea&ﬁ%m&%u%ﬂmn&mpmm
described in the '985 and ' 602 patents. Wen the seal is fornmed

cri npi ng ,ofrtszmentwgeﬂtahr apipatemp tos and ¢an teadilys made by, tthesei dulladumrthqm withoutof

rimor e seal nber as sh |n F| res 2
preferre °P g&t?é“gﬁ fgg?) %ﬁ?‘ﬂ’o’yﬁlﬁt‘% he

seal menGarenfih that @O s@&B@:‘Hﬁh@&aﬁﬁs appended hereto be lumted to the description set forth
above, but rather that the claims be construed as encompassing all of the features of patentable

novelty which reside in the present invention, including-'all features and embodiments which
would be treated as equivalents thereof by those skilled in the art to whxch the invention pertains.
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| east 25% of ‘P’Re wa|| t hi ckness in orﬁ r to achieve a good seal. As stated

ahove,: the-metal support 10 is design mmum;wum so that the edge
exhi bi.ts a syHAWIS CKAIMED 1S:ency and ; Mly outward conpressive
force on the seal menber wall which is maintained over the |life of the cell
to assure that the seal is nmaintained over a wi de tenperature range (e.qg.,

pormi ts the rimdr churpemdiskysshy th soatinf af cEECITEs) O Wil oeskidl SRtk
PCT/ US95/ 104§fiedtbt/coniptitind 4 dylindriedlGentsl portiorwith dbole or accoemhédatingdaid current

crinping operations, "‘and al so during tenperature fluctuations, wthout .
aff ecting t lellectar, said certeal pegiondfavinganaipper surface whichgermiaates atits pesphery: in a first

Shoul der 78 on the, bottgmof, rimy72.is own i.n Fi qure_ 3. S rti .
seal assenb I@“’PH’%@“‘E‘E&’E i’ﬂ@dﬂﬁdr‘g%ll’ W@r}!gﬁ‘ ‘ﬁ‘ﬂp ?’ﬂ?%% }:a% c‘[ﬂwgﬁ%ea&i 1“? §P{t&% mto
shoul der cri b &Pﬁ%ﬂﬁﬁh@ W Qnml 6wt hdinb 2% lifdridal&vall, and
cell and isagpgg‘ﬂmom Ve thter nal . ta c(’(;ar% caﬁ%%ﬁﬁ%ﬁcg ?; t he -
negative t ewithpflarye exedndinpAadially otitwerd fiohethe ibottoini of saidisechndewall.as a et al

di sk havi.ng a planar central disk portion 112 which slopes slightly
downward towards its center at which is centrally |ocated a downwardly

protrudi ng di npl AR, ' ' ' : ' ds
downward fromt hg‘ %@Mﬁcﬁigﬁ%ﬁ@ﬁ%e%aﬁ&aﬁﬁ%% lﬁé}aﬁg%eeé%?%gp rom
the bottom ghndldéringgxt ending radi ally outward and ternminating at its outer
periphery in an upward extending rim 118 having a circunferential outer

edge 119. As with the seal neans described above, this particular end cap
construction is preferre nbagdi nent ich is ngt intended.to be | iLmtidg.
wi\Llr respect to sheA SRPROTY %&%@?}Y&%‘}R}gg?f"&ﬁpﬁﬂgé" }ﬁre?n%ﬁc?ego%&ﬁen%n‘-{sﬂg‘d
may be enpl gwsm_as that illustrated in the '985 patent.

4. A support of claim 3 wherein said annular ring depends at a slight upwérd angle from
the bottom of said wall.

- 5. A support of claim 4 wherein said upper surface is depressed with respect to the top of
said first wall.

6. A metal support of unitary construction useful in sealing an electrochemical cell, said
support comprising a stepped disk having a raised central portion in the form of a cylindrical
pill-box having an upper surface which terminates at its periphery in a downward extending
cylindrical wall, said wall radially extending at its bottom outwardly and slightly upward into an
annular ring having a resilient spring means at its outer portion comprising an S-shaped rim
depending downward from the periphery of said ring, with the bottom of said rim peripherally
terminating radially outward in a flange, whereby said flange exerts a radially outward force
and said raised central portion. is urged upward when a radially inward compressive force is

 circumferentially applied to the periphery of said flange.

7. A seal assembly for sealing an electrochemical cell comprises a circular plastic
sealing member having its outer periphery defined by an upward extending wall and a support
9 : |



Seal assenﬂ?w shown as crinp sealed into the upper éhdpg%rmcsgﬂmﬁo by

a permanent bend 130 circunferentially formed in the upper end-of the nmetal -

cel | wal | giof iRachell 10°sdi@® heftiber B a mftitdl cofreht colidétbEwhichextnlieaxially fiaeegtother i m

72 of plastic seal menber 60 and bends them both together down and over the
edge 119 ﬁntmwdmnmmdﬁﬁemddisbbwglmﬂmwﬁ Afsaidisealingimember and

radial force |s cir erent ,ed to the quter e30 of support
10 dur i ngCOMRRKNG #EY %Fﬂ?"ﬁﬁ]&‘&w VIRE 2R PRRET M’Wg& gso

def | ectioge,ﬁ,ﬁg,ai c%s@awf gﬁtef] SR, "s@id fiXSEWwAIP Exte frad:il &&taamn t
hel pi ng t'o I'nsdre physical and elec r| cal” contact bet wee% the upper en a '
t he curr edf upwdrd angleat its bottdm imto 1an lanmuiar mﬂgetemnag)aﬂﬂwperiﬁegi inasedend

glgre:]ggtofollectorex%@rnlg\é;t EO IS shom m 2 t he t @Ipt ]P‘{)%%kgpn
7o everichipm of id ol wali) herebh M Haifi'e porrfﬂ%n by Buflisd e G 88 Flbed

shown i n denfthl poriofs wrgédgpwhird hwhertrdiillydawhd ontiressive ibﬁ:@h@éxrélﬁﬂfefdiﬂaﬂﬁke

of |IIustrat|ng the construction of the cap prior to crinping. However,
during t tapplied tosthe periphery ofisdidflangeer ati on, a radial inward force is appl i ed
to the side of the seal assenbly which, in this preferred enbodi nent,
results i'n the assenbly being permanently conpressed inward. This in turn
causes -the upper portion of the support to be deflected slightly upward,

wi th the upper end of the current 7 WO 96/ 06464 )

PCT/ US95/ 1046 68. cAlseal assembiy ofrelaim 7| furtherdtéinding laeirdilapmetal end cap teahinahe
upper planar portion of end cap termnal is permanently flat. This al so .
results in a pernmanent upvvard force by the upper end of - the current o’/

coll ector on the I ' ! ' N
concom tant el Sk SrAlRsseniily OF 68 4 if bttt ald BB RE 1S ANpla Bl spid wall of
end cap ddid d&ﬁluﬁé‘ﬂi:hibéﬁaﬁ adjmncﬁid support disk.

10 A seal assembly of claim 9 wherein said support disk is metal.

11. An electrochemical cell comprising a cylindrical metal container crimp sealed at one

end with a seal assembly which comprises a circﬁiar plastic sealing member having its outer
‘periphery defined by an upward extending M, a support disk édjacent to said member, and a
metal anode current collector, said disk being within said wall of said sealing member and
comprising a cylindrical central portion having an upper surface which terminates at its

. periphery in a first downward extending wall, said first wall extending radially outward and at

. an upward angle at its bottom into an annular ring terminating at its periphery in a second
downward extending cylindrical wall, and with a flange having an outer edge extending radially
outward from the bottom of said second wall which presses said sealing member wall against the -
interior wall surface of said metal container to form a seal. ' :

o/

12. Acell accordmg to claim 11 wherein said ﬂange exerts a permanent radially outward
resilient force against said seal member wall.

O
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Cell 120 in Figure 3 is nmeant to be representative of a typical AA size
alkal i'ne cel'l -having a gelled zinc anode and a MngJerr] cathode. As is
known- t 0.t hose sk3.| Aaelliancdringas tlaim 12iwlerein shid tifentaollétie) enerddsaxiatiydhough
material 122 is in contact with the interior surface of netal can 110 and
i s separ at ciecenses of sgid member and diskode nmterial 124 by means of electrically
nonconductive nmenbrane 126 which al so prevents the anodic material from
contacting the bottomof the can. Skirt 68 of plastic seal nenber 60
overl aps the sepps.aAeell abcbrding (e claim {1 B avirereinl s4id 8Bsborediblofdi attativdda isaid seAlirgm

mxing in the cell. Current collector 80 extends into the anodic materi al
as shown i rmemnberhy ideusrentepliasiorrakes an. el ectrical connection between the
gell ed zinc anode and the nmetal end cap terminal. It is understood that

vari ous ot her enbodi nents and nodifications in the practice of the -

i nvention will bg apeal 8fkordifg tElding 21 wiRAGh baid TEFoPWall SRR of'shid fakticsealing
the art without departing fromthe scope and spirit of the invention

di scl osed ahember i¥\coroprtssed|ay Jeastt 25% ofiits thicknessbydsaidiflangehe scope of the

cl ai mrs appended hereto be limted to the description set forth above, but
rather that the clains be construed as enconpassing all of the features of

pat ent abl e novel | | MR i: ' | ' .
features and enblt%i%ﬁ? Eccrv\ﬁo [ cﬂfomgglln(&j ?g%%gﬂlﬁg%@%aTgﬁfé&%%%@lwy
t hose ski | Idisposen Wwithinaaid wall ohsaid séaliag intensbier aad adjBédnfsdid sughort disl0 96/ 06464
PCT/ US95/ 10466 WHAT IS CLAIMED |S: 1. A support disk useful in sealing an
el ectrochem cal cell with a central axial current collector conprising a

lindri cal tal tion.wth.a hoje.f dat | i d £, ..
Chirector - sar d Wort Pell MRk 0 ikl FA Saein, 367 SHERGE WA furdit of ShiniaRti sealine
_ I'ts periphesembe? ifcdrhpréised at least 25% of its thickness by said flange.

18. A cell éccording to claim 16 wherein said current collector I makes physical and
electrical contact with said metal end cap terminal and maintains a permanent upward force

" thereon.

19. A cell according to claim 18 wherein said support disk makes physical and electrical
contact with said metal cap and maintains a permanent upward force thereon.

20. A cell according to claim 11 wherein said suppport disk and said sealing member
cooperate to prevent balllooning of said seal member under cell pressure.

- 21. An electrochemical cell cbmprising a cylindrical metal container closed at one end
and crimp sealed at its other end with a seal assembly which comprises a wheel shaped plastic
sealing member having a central bore and an outer periphery defined by an upward extending
wall, a metal support disk attached to said member by a metal anode current collector which
extends axially through the center of said disk and said bore of said member and a circular metal
end cap terminal disposed within said sealing member wall adjacent said support and which
makes mechanical and electrical contact with said current collector, said disk being disposed
within said wall of said sealing membér and comprising a cylindrical central portion having an

11
-

i



downvar d e ipg cylindrical wall, said first wall extendi ngradidlly. . .
out war d at%@%‘ominto an annular ring termnating at itsp%g'?lgp (g?&iﬂi‘n
‘a second dw&% Ha@X WhIH tenifiifes BCits Pediphéiy ih a faSiHovrivard ekteAdiag vl wndli 80
radially ou rd fromthe bottom of “sai d&?lecond. wal | . 2. A support of claim

1 wherei n first wallextendingsadidlly butvwaed and atsinoypwand angle atitsbottom into an ahaularting).
3. A support of claim?2 erein the ane of. said. annulat ring is, bel oy the
pl ane of SWWBQP"%P%@W‘E?W?@B wagd exien §Y50H@?°@5 W@a‘?‘%&"ﬁﬁ#a}"\i&r@e
ring depeng,&Fm-n - W%&o}ﬁ Bf@afi o ﬁé*" cga%@érim |
support of “clai m rein said upper sur actggelcgﬂ%lg%mess% wth res gecatlfetsglts

t he top of inssaidisuppor diskdbeing comphessed sddiallynipoatd atfsaid-flangeywherelsy said flange exerts a
useful in sealing an_el ectrochem cal _cell, said, support c"g_?a%ra'

stepped  di Pemenert wesiicnt, radiallyciar forrs;agringt the iptaaot WALk FTACS of S plAstie ol

pi || -box havj. : i &0 s Lel ' ¥ '
Gourer o CRRRGRIbEE Bl préites opaitt i inEhik PR Fote of Siq RFMAE] Yordinfh 1o
bot t om out fypk @ séalbdiidl vhdreth $aid L sarfadelof said skppott exertsiadGiphard said
resilient spring means at its outer portion conprising an S-shaped rim
dependi ng dn¢ans of said cpmentsolestonf said ring, with the bottom of said
rimperipherally termnating radially outward in a flange, whereby said
flange exerts a radially outward force and said raised central portion is
urged upward when Qi i @ﬁ?ﬂ QHRrEA Shid SubsYoredil ' driberY
applied to the pér?ﬁﬁg%&i&mggd Iaz(riige. 7.%u§ga assl(keE Iygtigr se :&itlng an
el ect r ochesvopetatettolpreventrballbening ofisaidsealrmernbertunderseedll pregsurenber having its
outer periphery defined by an upward extending wall and a support 9

1177
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dissk attached.t.o said nenber by a netal current collector which extends
axial |y through the center of said menmber and disk, said disk being wthin
sdid wall of said sealing nenmber and conprising a cylindrical central
portion having an upper surface which termnates at its periphery in a
first downward extending wall, said first wall extending radially outward
and at an upward angle at its bottominto an annular ring termnating at
its periphery in a second downward extending cylindrical wall, and with a
fl ange extending radially outward fromthe bottom of said second wall,
whereby said flange exerts a radially oquhgd force and said raised central
portion is urged upward when a radially inward conpressive force is
cirrcunferentially applied to the periphery-of said flange. 8. A seal
assenbly of claim?7 further including a circular nmetal end cap termnal. 9.
A seal assenbly of claim8 in which said end termnal is disposed within
said wal |l of sailsealing nenber and adjacent said support disk. 10 A seal
assenbly of clai m@ wherein said support disk is R . 11. An

el ectrochenical cell conprising a e Iindrig@] met ap cont gigger crinp seal ed
at one end with a seal assk i ses a circulfir plastic sealing

support disk adjacent t-
sai d di sk being wi t&is m--‘ ing a
cylindrical central pora on having an upper surface which term ﬁ;em t its
periphery in a first lodnwar d ext endi ng wall, said first wall -e |3ﬂ

radial ly outward and at an upward angl e at |ts bottominto an annular ring

termnating at its periphery in a s extending cylindrica
wall, and with a flange havi ng an ou%?ﬁ ?Andi ng radially outward
fromthe bottom of said second wall ﬁwe sai d seal i ng nenber wal l
against the interior wall surface of said netal container to forma seal
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12. A cell according to claim 1l wherein said flange exerts a pernmanent
radi al'ly outward resilient force against said seal nenber wall: WO
96/ 06464 ' : _ PCT/ US95/ 10466
13. *A cel| according to claim 12 wherein said current collector extends
axi ally through the center of said nmenber 222 di sk. 14. A cell according to
claim 13 wherein said support disk is atta 2 to said seal i ng nenber by
said current collector. 15. A cell according to claim1l1l wherein said
interior wall surface of said plastic sealing nenber is conpressed at | east

25% of its thickness by said flange,16. Aegell according to claim11l
further including a circular netal Nl di sposed within said
wal | of said sealing nenber an@d3\dj aeef = »;\\ 17. A cel
actording to claim 14 mhegz' 8 . b [P said plastic
seal i ng nmenber is conpres ot ot T Ut S aid flange.

fidct or | nakes
DM pal and

o claim
gﬁ'%with
e \fih 20. A cell
¥ dggcal i ng nmenber
Ngg cel |l pressure.

2@ al contai ner cl osed
assenbly which

18. A cell .according to claj
physi cal and el ectrical confl
mai nt ai ns a permanent upmar;fgi ,
18 wherein sai d50spport di N
said netal -cap and i nt ai rs . N
according to claim11l wher
- cooperate to prevent balllg
21. An el ectrochem cal cel I\{
at one end and crinp seal ed 8
conpri ses a wheel shaped pl ast
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seal i'ng menber hypyg a centrdontmvmmbn,mmﬂmonpmﬂ@wry defi m
upwar.d extendi.ng , a metal support "SRR hed to sai d_menber
met al . anocmmmmmmhpmmm PUBLWHBDEREERAWMPWQB‘ E%‘%ﬁ“& (PCT)

sai d di Chssihbatioed § NENDEN anfl xﬁ| FFHI fpubiiBlic! nuaiiée: Cap WO 96/06464
term na?gi)d'('jll seg Wt h| n sal d sealing @ﬁ adj acent said support and
h

whi ch fa
sai d di

antlnwtiam muiuwmnt Meb:wst 1996, (29.02.96)

S Al u ocal 11y IIEIIUCI d.IIU

@i cal and el ectrical
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downwali
and at
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fl ange
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DesiiatédStates: AM) A6BHABEGER, BY, CA, CN, CZ,

G2cteovtibng] FilingPdte: i t 7 degugg 1995 (1308,
an upward angle at its bottominto

conpri § Hedtidh Nfbk:" 2| PEFfrisied '
PCT/ USQ??’%%@E upper surface whi ch term nat s atEEt!% ﬁ$%ﬁ-@@/@anl%%ﬁgg

ext @,' European
annvﬁ"m‘ﬂn H, BE,BK)ES, PR GBOGR, IE, IT, LU,
oMy'Damd second downward extending cyl MC(INL, ®5, SEV@MPI, patern (BFVBIL €F, &G, CI, CM.

ext erod/mgler adi al k4August 1904 @4.08:90M t S ot t o FASIN, 384 MRNE: SN D\ EF) ARIPO patent (KE,

whereifh said crinp seal results in said sup ort MYRD Vﬁj conpr essed

radi al |
resilie¢

fl ange exerts a pernanent,
iishdder i or wal | surface of said

ﬁf’l{h\%‘ﬁﬁgﬁ&%’\w@ce aga| nst t

pl asti ¢ sealing nenber and presses |t agai nst t h¥ith interagtionst sequeli repour f ace of
sai d c) WM%#W%lM d whereby said upper surface of
"said s ppor Il said end cap by neans of said
curreng col Isgﬁ Q(NT \' B ge.ar\dwm cl aim 21 wherein sai.d suppport
di sk ahd saiotBss @zs). |ngcnemeqn B PoddDrive, F event balllooning of said seal
nmenber underM-‘cW‘I"’ﬂS %‘) Robert, A; 531"’3“’
~— (74) Agent: CORNELL, Ronald, S.; Duracell Inc., 255 Highland
Avenue, Needham, MA 02194 (US).
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(57) Abstract

Ameuﬂsuppmtdnk(lO)usefulmseahnganelecuochetmcnleeuexensamsllwntwtwardmdmlforceagamstﬂlesealtoassmeseal
integrity over a wide temperature range and exerts an upward force against an adjacent metal end cap terminal (100) to assure continued
mechanical and electrical contact with the terminal. The support is a stepped disk having a centrally located, shallow, cylindrical pill-box
'(12) with the bottom (22) of the pill-box (12) extending- radially outward into an annular ring (24). A spring means in the form of an
S-shapednm(zﬁ)exlendsduwnﬁmthepenpheryofﬂwnng(%)munmngulsbommmanoutwaxdextendmgﬂange(zs) The
edgeofﬂleﬂmgeOS)pmsesaplasncsealnmbuagamstﬂwmndewaH




