WD 98/ 13888 PCT/ US97/ 17577

GALVANI € CELL HAVI NG OPTI MUM | NTERNAL VOLUME FOR ACTI VE

COVPONENTS - The present invention relates to el ectrochem cal

cetls, particularly alkaline cells, and especially . mniature galvanic

coin cells, wWWRMIE oy a cover- gasket assembly. The pr @EEVSIVRIFENt i on

al so relates to processes for producing such cells. The

m ni aturisation of electronic devices has 1 created a demand for small but

power ful el ectrochem cal cells. Cells that utilise an al kaline

el ectrolyte provi de hi gh enghfivaRedstin., v bpreMuie, and are,

therefore, well suited fo&mEBPTTEaF“ﬁ§'r—1ﬁ7ﬂ7ﬁ1ﬁ??‘__Iectronlc devi ces

such as hearing aids, Ny VOLUME. EDRt A TIVE LQUEANENDS al i ne

el ectrol ytes, such as agueous potaSS|un1hydrOX|de and sodi um hydr oxi de

sol ut'i ons, have an afjfi ni for wetti met a f.ace and,are known to

creep through the seal Q%as%ﬂnt Wfsgggaﬁerﬁia "ﬁsett% Slreé: orhemical) | .

Leakage in this cebbspesaraitulailet @elkhdineecéld ytand @spieicdaliyom t he

cell and can al sg.,cause a I Y p rfa e of he cel
051 8048 821% 'ma‘F*ie L8 ‘it 8 cBy bl

detracting from PHETERYTe appearance an 8¥& Corrosi ve
salts may al sogadakelyeassrnkdani c@hienprbsent t irverejon @lh@ussdateSTV@lcaJ

cell systens whe r o] r i ncl ude sil.ver oxide-zinc
gfo&£%§é f3¥ %Ebh%cgﬂg FG&G Eh1s)

cells, nickel- m um ce air ari sed cells, and al kaline
manganese diOX|de cells.
The miniaturisation of electronic devices has

created a demand for small but powerful electrochemical
cells. Cells that utilise an alkaline electrolyte
provide high energy dénsity per unit volume, and are,
therefore, well suited for applications in miniature
electronic devices such as hearing aids, watches and
calculators. However, alkaline electrolytes, such as
aqueous potassium hydroxide and sodium hydroxide
solutions, have an affinity for wetting metal surfaces
and are known to creep through the sealed metal
interface of an electrochemical cell. Leakage in this
manner can deplete the electrolyte solution from the
cell and can also cause a corrosive deposit on the
surface of the cell, detracting from the cell's
appearance and marketability. These corrosive salts
may also damage the device in which the cell is housed.
Typical cell systems where this problem is encountered
include silver oxide-zinc cells, nickel-cadmium cells,
air depolarised cells, and alkaline manganese dioxide

cells.

In the prior art it has been conventional
practice to incorporate insulating gaskets between the
cell container and cover so as to provide a seal for
the cell. 1In general, the gasket must be made of a
material inert to the electrolyte contained in the cell



In the prior art it has been conventi onal practice to incorporate

I nsul att ng gaskets between the cell container and cover so as to provide
a seal *for the cell. In general, the gasket nust be nmade of a material
inert to the electrolyte contained in the cell WO 98/ 13888
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environnent. In addition, the material of t he gasket should be flexible
and resistant to cold fl ow under press@re of the seal and mai ntain these
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Typically, in mnrature cel] pendi ng | ange o e i nsul ating
gasket has an eghepaeberistics e eed tOoRPFYREP 2 i RFPRAT \ifiddh duKéngxt ended
wal | of the QQMQr?éﬁiéd@QfﬁEgio%%gbhatnatléﬁﬂamlﬂﬂ:ﬂ% adylwn, squeezed,
the bottom portion of the gasket forns th the bottom portion of

a seal i
the wal | of thcPebYREGRBIere, ethylencigtpaf Luoroskielens GOPRLVRETL he gasket
general l'y exhgadsidhed@nsitye gayethydéné hkavartissginlfomld teof behe cel |,

and the volune of ,the gasket is generally i excess .af 20% of the
i nternal vol unes'd’rt"[“ﬁJegc%?Iqasﬁﬁts ma eﬁégiﬁsgﬁrgf%' ARPIEaEASRAT of space
in the cell, reduci ng the space available for the active conponents.

Typically, in miniature cells, the depending
flange of the insulating gasket has an extended "J"
shaped configuration in which the extended wall of the
cover is inserted so that, upon beihg radially
squeezed, the bottom portion of the gasket forms a seal
with the bottom portion of the wall of the container.

In button cells especially, the gasket generally
extends the entire length of the internal wall of the
cell, and the volume of the gasket is generally in
excess of 20% of the internal volume of the cell. This
wastes a significant amount of space in the cell,
reducing the space available for the active components.

To better ensure a good seal, a sealant is
generally applied in the hook of the "J" shaped seal so
that upon insertion of the cover into the gasket, the
edge of the extended wall of the cover will seat in the
sealant. Upon application of a radial squeeze, the
gasket will be compressed against the bottom portion of
the extended cover wall.

US-A-4,302,517 discloses a sealed galvanic cell
employing an insulating gasket between the cover and
the container of the cell and which is composed of a
first sealing segment, disposed and compressed between

the rim of the cover and the edge of the container, and



To better ensure a good seal, a sealant is generally applied in the hook
of the *J" shaped seal so that upon insertion of the cover into the
gasket, the edge of the extended wall of the cover will seat in the

seal ant. Upon application of a radial squeeze, the gasket will be

conpr essed aga‘]"EW% bott om portion of t he extended covdACTHSNNIST7

US- A- 4, 302, 517 di scl oses a seal ed gal vanic cell enpl oyi ng an insul ati ng
gasket between the cover and the contai Aer of the cell and which is

composed of a  af [Esindeaveld SRR sedinEROS ek ANtHiGRMMASRIAILREL Ween
the rimof the cover and the edge of the container, an WD 98/ 13888
PCT/ US97/ 17577 container and substantially parallely tQthedvwa@ddePEstiport

segnent, extendi Begnphifed dnte defGMAhgi Beplapsl StpsdsAnigatledy apakal | el to the
wal | of the contaiper %pd defini a EEuraliiy of. s acgq apart openi ngs
to accormodat e tABSRERIS S %ﬂiﬁﬁqmm°§g§ea orell i E1aqbeod YEELAPRART pr oduct .
In a first aspecthet&el pYeassdctionepirbdncpt ovi des a galvanic cell which

i ncl udes a negative el ectrode; a positive el ectrode; a separator between
t he negative and positive el ectrodes; and an el ectrolyte. The

el ectrolyte is di sperbed viirtstn aspeat, pthe poesknt iinventhionspngvidés fir st

part of the contlichd Udid Whidn i@%iﬁ&gii&%ér%aﬁWQQeEQPBg%neé havi ng

an edge. The f1Irst e conductive housi I's electrice fy
connect ed to onepesitive @legtredes. aTRepatabeX hrliweasy thet pegpbL¥e ng

conpri ses a cir CyhgrpSoMeivd @it rddesPean@ngs diddtaagtelhergever is

electrically connected o .
electrolyte is dispersed within a two-part conductive
housing. The first part of the conductive housing is a
cylindrically cupped container having an edge. The
first part of the conductive housing is electrically
connected to one of the electrodes. The second part of
the housing comprises a circular cover having a
peripheral flange. The cover is electrically connected
to the other electrode. Both parts of the container
are electrically insulated from each other by an
insulating gasket disposed between and compressed
between the edge of the container and the peripheral
flange of the cover, thereby defining an enclosed
volume within the housing. It is preferred that the
depth of the cover, including the flange, be no more
than a quarter of the height of the container. It is
also preferred that the depth of the gasket be no more
greater than 1.3x the depth of the cover, including the

flange.

Although the cell may be of any suitable
configuration, it will be appreciated that cells having
a circular cross-section particularly lend themselées
to the present invention, insofar as compression of the
top of the can, or container, is concerned, to seal in

the gasket.



to the other electrode. Both parts of the container are electrically

I nsul at-ed from each ot her by an I nsul ati ng gasket di sposed between and
conpr essed bet ween the edge of the container and the peripheral fl ange
of* the cover, thereby defining an encl osed volunme within the housing. It
i s preferred"‘f‘h%!“me depth of the cover, including the fPEHW§SITIBHINO
nor e than a quarter of the height of the container. It is al so
preferred that the depth of the gasket be 4o nore greater than |.3x the

depth of the cover, iACkUHERGEINFedudd AU ama1l risk SFIBRGIIAR cell may

be of any suitable con uration, It be appreci ated that ceIIs
having a circlledndcpyske eéBF@nt'E%rqqlbuItﬁﬂﬁﬁhﬁénﬂlﬁheﬁ%lQﬁé’sﬁrv i3 the

present inventiQm pragetablaStRPIRS Yad'ket! beh rovm@dqhérh%xpan or
container, is concerned, .to seal in t he gasket. WD 98/ 13888

PCT/ US97/ 17577 external’ lip for engaging the lip, or edgeq plorth& to reduce

the smal | rl sk @onttbene@sket-hus benety ﬁmsl@a@keat Qst Deséted tﬁﬂﬂi e Wi th

t he cover, % grefer?ﬁle Phat t ke% rOV|d1ﬁI an

ext er nal I|p f oF°Bhga8 kg FRE 1B ot d% § Pﬁg entg g et Thus,
when t he gasket firem beéngeiinsatived o fa&ontalner, the lip on the gasket
prevents the gasket frombeing inserted too far. The lip on

t he gasket, where present, need only be enough to engage the edge of the
cont ai ner, although The lipagnbthe ldadket,t whrrehpresentwalnged fordgsbeed. | f

thicker, then i%ngﬁﬁhakﬁoeHSEQEc%ﬂé“%ﬁd@ B? @hguébnﬁginer, although it
may be thicker than the can wall, if desired. 1If
thicker, then it may also be provided with a further
depending flange to engage with the outside wall of the
container, but such an embodiment may prove impractical
for bulk manufacture. 1In any event, the lip may be

continuous or discontinuous, as desired.

The gasket may adopt any suitable configuration
but, apart from the possible inclusion of a lip, as
described above, it is generally preferred that it
adopt a similar configuration to those of the art, save
that it has less depth. Thus, the walls of the flange
will typically adopt a "J" shape to receive the
depending flange of the cover. Again, sealant may be
employed, if desired.

It will also be appreciated that the cover of a
cell of the present invention will require less
material, as the depending flange will be shorter,
thereby saving in material costs and enhancing ease of

manufacture.

In an alternative embodiment, the present
invention provides a galvanic cell having a negative
electrode; a positive electrode; a separator between

said negative and said positive electrode; and an



depending flange to engage with the outside wall of the cont ai ner, but
such an: enbodi nent nmay prove inpractical for bulk manufacture. In any
event, ‘the lip may be continuous or discontinuous, as desired.

The gasket ma ny suitable configuration but, apart fromthe
possi bl e inclﬁgﬁggﬂ%?ﬁa lip, as descri bed above, it is geXREXAISPYLISTT

preferred that it adopt a simlar confi%;ration to those of the art,
save that it has | ess depth. Thus, the |1s of the flange Wil

typically adopt %ﬁ%&%r&h?ﬁ@ ageﬁé¥§%dﬂwgym&pfaddaBEﬁﬁfﬂngAduu¥%erttafll
cover. Again, sealant _may be _. enployed, i esired. ] Wi

al so be gpprecia eYStRdr Fﬁ% e Hﬁ#%a°f t@élF°6¢“??k¥ﬁuﬂ9H§%P9iP?éﬁglon
will require | esa cylmﬁﬁeital,cﬁppéd“bd&ﬁﬂ&héknseibé”é%hdmﬂﬂcahq sh?rter,

t hereby saving in Lal,costs enhanci ng,ease manufacture.
In an )altl ternati vgogn%‘gfile‘rqre%f,g’%enec’af;(riélfeﬁralec!trgﬂ?%n?r?‘gntl}ﬁ S\fcged Baghl vani ¢
cell having a neg@dtthe housingthaidg aacicsularecevecthadsg a separat or
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first part of tNhgagendyisidiifeuH 1410eb8Gona Pafy Al Gile CuPPEC

contai ner being electrically — connected to one of the electrodes and the
second part ofleRer Rt higksiilaged Erpmueash cokhar Ry ianginsulating

gasket disposed between and compressed between the edge
of the container and the peripheral flange of the
cover, thereby defining an enclosed volume within said
housing; the improvement wherein the height of the
cylindrical cupped container is greater than 4 times
the thickness of the circular cover and the flange of
the cover is disposed within and secured within the
insulating gasket and the thickness of the gasket is no
greater than 1.3 times the thickness of the cover.

As used herein, the thickness of the gasket is as
illustrated in Figures 3 and 4 as "W" and the thickness
of the cover is as illustrated in Figure 2 as "T", and
generally refers to the depth of either in side

elevation.

In a preferred embodiment of the present
invention, the insulating gasket occupies less than 8%
of the internal volume of the cell.

Thus, it will be appreciated that the present
invention allows the provision of a gasket for a
galvanic cell which occupies a relatively small volume,
so that the internal volume of such cells is optimised

for the active components of the cell.



peri pheral flange, said cover being electrically connected to the other
el ectrode- and wherein said first part contai ner and said second part
cover are electrically insulated fromeach other by an insulating

gasket di sposed between and conpressed between the edge of the container
and the peri pMon8i13888 ange of the cover, thereby defini ng moT/USSTi?8TRd

vol ume within said housi ng; the inprovenent wherein the height of the
cylindrical cupped container is greater théan 4 tines t he thickness of

the circular cover ang the fI hg, ' [ > n, and
secured within the nﬂl el 3t i ggblgé Etogngh%%F%%él%k%g?%%gﬁgf'\ﬁ%ﬁggsiet S
no greater thamibhtdrel cydindeical ckebk sstfuatinrec @apr be provided As used

herein, the {Ni GIGS S oyACa035Khrfi PO gadidt!thad! 8dchps b ke 3 and 4

as "W and the t Isas 1llustrated 1n Figure 2 as
"T", and genertahan/ 8fecfodr $heoinhernebt o bmejafhdhe gedlde el evation.

In a preferred embodi ment of the present I nventi on, the I nsul ati ng gasket
occupies less than 8% of the_internal volu of the ¢ Thus

it will be appreciat &kF thhi@notbes, adyaptage rﬁ??n?%ﬁﬁqgﬁslpﬂénbiﬁvlS|on of

a gasket for a tlﬁa&:l \éa@a%kéeLbo%rcaswmw eﬁozaaraimhav:eh:gs smal | vol une,
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PCT/ US97/ 17577 cover is secured within a low profile type gasket, the
gasket being compressed between the rim of the cover
and the edge of the container to provide a sealed
miniature cell having an increased internal volume for
the active components of the cell.

It is another advantage of the present invention
that a process can be provided for producing a
miniature cell with a gasket for sealing the cell,
wherein the gasket occupies less than 8% of the '

internal volume of the cell.

The foregoing and additional advantages of the
present invention will become more fully apparent from
the following description and accompanying drawings.

In a preferred embodiment of the present invention
the flange of the cover has a U-shaped contour and the
U-shaped contour is anchored and secured within the
insulating gasket, the insulating gasket being
compressed between the flange of the cover and the edge
of the container. 1In this embodiment, the height of
the cylindrical container is greater than 4 times the
thickness of the circular cover, preferably greater
than 8 times the thickness of the cover, and more
preferably greater than 10 times the thickness of the

cover.



6 It is an advantage of the present invention that a m ni ature
cylindrical cell structure can be provided that enpl oys a Iom/profile
gasket :t hat occupies | ess than 8% of the internal volune of the cel

I't: is anot her_advant age of the present invention that a gasket-cover
assenbly for YOPHrBure cylindrical cell can be provi dedPFHUSHM&t he
circul ar cover is secured within a Iom/ProfiIe type gasket, the

gasket being conpressed between the rimof”the cover and the edge of the

container to provide paskPalfdhis BnBbaimeére: Calle RMickgeas oNCElased
i nternal volune for t he acglve co onen of tBe§§6|| It is

anot her advant ag@@%fet PRIk b6t nPngERRT aq:ﬁa BP3cER® can be
provided for prqdunimss of rhei ebuese, qﬁéfaratﬁiwngaglrebténrtlsaalim t he

cell . wher ei nt.t q%ﬁ%‘fl %%ggl egflgﬁ q‘%} onaoinog g eféfﬁ J]?L vol ume

of the cell. re90|ng an a €s o

present inventi ogreatdr daomd .dotémés| the dypakaessi odnthe @@%e#ollomﬁng
description and acconpanyi ng draw ngs. In a preferred enbodi nent
of the present .invention the flange of the cover has a U shaped contour

and the U-shaped &het dpsulatinghgasketrahaderagiarabiyn eeupy

I nsul ating gaskefegd Rganey! %Tf' eaegﬁﬁ%f@fnaelmume %Q”Eﬁésééﬂl pet ween the
fl ange of the cover_ and the of the container. ﬂ&th s enbodi nent ,

the height of Pﬁ@ﬂ?ﬁﬁﬁ¥yhéﬁséthEBn§%|4&9 nare pIEferabhynlest i t he
thi ckness of thaggigfwhy igeehalpréleheby thecae@n. Ahhappfopris t he

:E E: EER:ZZ 8]]: E Egvacyovoc%\pgﬁermlnlng thgrfr]:teerr%lbally V%&%%Eaegft han fnpnc}flrrc%ﬁ. the
cell is to multiply the area of the plane defined by
the open end of the container by the height of the
container. The volume of the gasket ring can be

determined by multiplying the cross sectional area of
the gasket by the circumference, which is 2nr [where r
is the distance from the centroid {center of mass) of
the cross sectional area of the gasket] to the central
axis of the gasket ring. The volume of the gasket
should be less than 8% of the internal volume of the

container (cell}.

Preferably, the height of the insulating gasket,
measured from the inner wall of the cover, should be
less than 20% of the height of the container measured
from the internal bottom wall of the container to the
inner wall of the cover, preferably less than 17% and
more preferably less than 15% of the height of the
container measured from the internal bottom wall of the

container to the inner wall of the cover.

Typically, the wall of the cover extends down the
wall of the container and has a rolled back
construction utilised for providing stability to the
cell'upon the radial forces exerted upon the cell

during closure. In the present invention, elimination
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7 - Also in this enbodi nent, the thickness of the gasket shoul d be
no greater than 1.3 times the t hi ckness of the cover, preferably no
greater than 1.2 times the thickness of the cover and nost preferably no

greater thanwo98/1388%s the thi ckness of the cover. PUT@SONEASTRAL | ng
gasket shoul d preferably occupy | ess than 8% of the internal volune of
the cell, preferably | ess than 5% and nose preferably | ess than 3% of

the internal volu of t ell. An_appropriate termning the
i nternal vol une ta{'ecﬁ"lqﬁﬁﬁi %8'31‘ c%‘é?f ‘I”So‘figéer?ulatn\ll\g ?%’ﬂggaﬁea of the

pl ane defined byintdimalopedusmedfot abkiveomatiewiallsy inhthaetomtaigienihe
cont ai ner. The vpgl h aske ' o] d Logds by mul tiplying
the cross sectio °a]1un%rag‘r§1t§f Gfogt Elé é%élf‘e]?c I’jl:p't hdg 1(;’i%r gb‘é gégﬁcg? which is
2[err]r [where rintemalhecdugeawse reahised- centroid (center of mass) of
the cross sectional area of the gasket] to the central axi s of the gasket
ring. The volunme of the gasket shoul d be | ess than 8% of the iqfernal

vol ume of the cont &hfererddbeyal flange losalies they COPRE ARFYMIDT t he

i nsul ating gasketyjor MRATURAnG!, OBhé NBroIwes Viigpoat upenconerrasiwml d be

| ess than 20% of t he heLqpt of the cont ai her sur%& dfromthe I nt er nal
bottom wal | of tFRIMRXFRSH ﬁbF°F8th§xerFﬁ%er9é§% St heBEYRY  preferabl y
| ess than 17% anghosusg.e preferably | ess than 15% of the hei ght of the
contai ner neasured fromthe internal bottomwall of the container to the
I nner wall of the cover.

Another embodiment of the present invention

relates to a process for assembling the components of a
'cell into a two-part conductive housing in which one
part is a cylindrical container and the other part is a
circular cover and the height of the cylindrical
container is at least greater than 4 times the
thickness of the circular cover, comprising the steps:

(a) preparing a cover with a protruding
peripheral flange rim;

(b} preparing an insulating gasket ring with an
annulus groove defined in the ring;

(c) inserting the peripheral flange rim of the
cover into a groove in the gasket ring and using
reformation means to force the wall defining the groove
in the gasket ring into the peripheral flange rim,
thereby anchoring the cover into the insulating gasket
to provide a cover-gasket assembly so that the
thickness of the gasket is no greater than 1.3 times
the thickness of the cover;

(d) preparing a container with an edge defining
the opening of the container and placing the cover
gasket assembly at the edge of the container with the
componenté of the cell within the container and cover:;

and



Typically, the wall of the cover extends down the wall of the container
and has-a-rolled back construction utilised for providing stability to
the = c¢ell upon the radial forces exerted upon the cell during cl osure.
In‘the present invention, elimnation WD 98/ 13888
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i nternal volunme for active materials in the container; for exanple for
an AC675 cell, a 17%increase in i nternal® vol une was realised.

The peripheral flange |gga Ly 0, )! and
provi des support upon t‘ 2 %ggP%PSSEQ%g{heaiagﬁt\%é S'r:‘é'gé}’eéhe‘%teé“u%or?gt he
cell during cl epdr the cover, so Rﬁottheﬁféﬁbbdvmtseﬁl tthe moersenand

invention — relagggctPsfaPlPCsidid saaaeehbeegffm GRRPRALRee] 2

cell into a two-part conductive housing in which one part 1s a
cylindrical container and the other part is a circular cover and the
hei ght of the cylindri Q@bferaspptagé\eujoves[ 3t lseapt (8y ewdeld thwan 4 tines the

thi ckness of the C|rcular cover, conprising the steps: (a)
prepafing a cover PRPYHASA ﬁW%ﬁntﬁhHﬁ?trudﬁéglBﬁé*@ﬂe¥4¥uﬁ}§qqu (b)
preparing an i nsutetmiagbsdkein ra mE-sWadeaaonto@flmﬂnub‘ar@f eheeudghaped in

the ring, cob€ut "SER (9 b RETLANGE Bhid | A9 Gldde lin' P
ring by using reformation means, such as ultrasonic
means.

Elastic waves of frequencies beyond the range of
audibility are known as ultrasonic waves. These waves
are conventionally produced by quartz crystal
oscillators designed for producing frequencies ranging
from dp to 200 to 300 kilocycles per second or higher._
These ultrasonic waves can be used to produce a steady
force against an object. It is this force means that
can be used in the present invention to secure the rim
of a cover into a groove in the gasket to provide an
excellent seal between the gasket and the rim of the
cover. The force to be applied to secure the rim of
the cover into the groove of the gasket has to be
sufficient so that the gasket forms a "u”-shaped seal
about the rim of the cover. Thus the settings of an
ultrasonic welder have to be adjusted, depending on
the material of the cover and the composition of the
gasket. Once these data are selected, a conventional
ultrasonic welder can be used to secure the rim of a

cover into the groove of a gasket.

In some applications, a sealant may be used
between the rim of the cover wall and the groove of the
gasket. Once the gasket—cover assembly is produced, it
is preferable to assemble the cathode of the cell into

the gasket-cover assembly and then the gasket-cover-



cover into a groove in the gasket ring and using reformati on neans to
force the wall defining the groove In the gasket ring into the
periphéeral flange rim t her eby anchoring the cover into the insulating
gasket to provide a cover-gasket assenbly so that the t hi ckness of
t he gasket isWOPB4I8Bter than 1.3 tines t he thickness of RCRUSIGITSTT
(d) preparing a container with an edge defining t he openi ng of the
cont ai ner and pl aci ng the cover gasket desenbly at the edge of the

container with th 0 Qf .t ell. Wihin . iener
cont ai ner Wi th tgenoagOIBONGNS of cilRetehh chihNl Noddifa SRF B8 o8¢
PCT/ US97/ 17577 housing the other active and in@ctive compgamendsnpfesBeng the

gasket between t@gﬂiogggggxﬁ{y T Ubdddin0V 86, Al el Ald Soblinghy seal

the cover and ect I'solate said cover e contai ner.
Preferably the cthergpaketepoyey asaemplye formyngya giRRifiay &hgr 6ddidi ng
peri pheral flange termnating in a U-shaped contour rimand the U shaped

contour rimcan be secured within the groove in the ri.ng by using
reformation nmeans, sutReesfifdtlgotihe gaskgincover assemblyEmay P& waves of

frequenci es beyogdatbBa téngecédtaintitdiofi itheycal® byayfingsing tthasespC waves.
These waves are conventtqgglg¥gﬁfqduced,3¥ g?grtz cryst al oscillators
desi gned for proBBEFAGRT PEGERM FDGE BIVELL RTRF (PO ES 300
kilocycles per sepetdndindiw#El .of thecgasketr aherelsy veongresainhe theed to
produce a steady . {of CE. AJAL NS AU8 by hha' Soddl Ssd YLgmeans that
effectively seal said cover to and electrically
insulating said cover from the container.

The sealing gasket of the present invention
typically comprises a material selected with
consideration given to its stability in the presence of
the electrolyte, its resiliency, and its resistance to
cold flow. Suitable polymeric materials may be
selected from.the following group: nylon,
polytetrafluoroethylene, fluorinated ethylene-
propylene, ethylene copolymer with fluorinated
ethylene-propylene, chlorotrifluoroethylene,
perfluoro-alkoxy polymer, polyvinyls, polyethylene,
polypropylene, polystyrene and the like. Other
suitable materials would be recognisable by one skilled

in the art.

In some applications, additional precautions can
be used in conjunction with the gasket of the present
invention to provide a more effective seal, such as
coating the flange of the gasket surfaces with a
sealant or an adhesive agent (such as a fatty polyamide

resin).

The sealing gasket of the present invention is

amenable to production techniques, such as injection



can be used in the present invention to secure the rim of a cover into a
groove i‘n-the gasket to provide an excel l ent seal between the gasket and
the rimof the cover. The force to be applied to secure the rim of t he
cover into the groove of the gasket has to be sufficient so that the

gasket forns a“gunﬂgﬁﬁped seal about the rimof the cover. WUKUSITHTSTT

settings of an ul trasoni c wel der have to be adjusted, dependi ng on t he
mat erial of the cover and the conposition ofllithe gasket. Once these data

are selected, a c L.on ason| used,Lo secure the
rimof a cover lﬁﬁ‘}{g&ﬁfg Sérrc?ofveeaofl@z gggkéﬂt;gggé férhﬁ%ﬁﬁ so}r}% )
appl i cati ons, a seaptainemynaie hesaade pét mernl eORRaH o leRe sEadBlesAl | and

the groove of thegtedfsSkst sdmRCRthile @anKEEL LAY HataSSTR.Y peebepsbLed. it
is preferable to assenble the cathode,of the cell into t. he %asket-cover

assenbl y and t henthfeCYriaddiercdpep. triclad coygy gugdesgfgnicke

PCT/ US97/ 17577  stainless steel and copper. Howdver, Gairhqdedaneebtheis

pl aced within a contaiper of a cekl ﬁou§ing t he other actiye_ and

i nact'i ve conponent@tiiigk should pespagenp Tﬂep?ﬂéh9£ﬁ¥§rmﬁ§efﬁ§ﬁ gﬁﬂ%ezed

agai nst t he gasikEl -mety eyoraseienbiry otheriige adesteatidrartet Wheneih.

Speci fical |y, the.gaskel <ALt i3S SENBLY TRV PO ne A3l C0rhg Bogentalper of
e top p ?

the cell by crinping ortron o e container ‘srdéwal'T ‘over the
out er upst andi hige vegll @fant bbe gadreoft AbathlespAheedsi Agonhenickeghsket

bet ween the cont aj fiefe Allch QL5+ 88135 ok Osome CERAL I06Eldceeol RaLLrLoYer to

and electrically

Typical cell systems in which the present
invention can be used are alkaline manganese dioxide
cells, air depolarised cells, nickel-cadmium cells and

silver oxide-zinc cells.

The present invention will now be further
illustrated with reference to the accompanying, non-
limiting drawings, wherein:

Figure 1 is a partial cross-sectional view of an
air electrode in a low profile cover;

Figure 2 is a partial cross-sectional view of the
air electrode in the cover of Figure 1 with the outer
diameter of the cover reduced;

Figure 3 is a partial cross-sectional view of the
air electrode and cover of Figure 2 in which a "J"-
shaped gasket is snapped on the cover;

Figure 4 is a partial cross-sectional view of the
gasket-cover assembly of Figure 3 after the U-shaped
rim of the cover was ultrasonically secured into the
groéve of the gasket;

Figure 5 is a cross-sectional view of a container
containing a zinc-based electrode:

Figure 6 is a cross-sectional view of the gasket-
cover assembly of Figure 4 that is inverted and then

placed on and into the open end of the container:; and



insul ating said cover fromthe container. The seal i ng gasket of
the present invention typically conprises a material selected with
consideration given to its stability in the presence of the el ectrol yte,
its resiliency, and its resistance to cold flow. Suitable polyneric

mat eri al s nmaywoo8/13888¢c| ected from the fol |l ow ng group: nyl onPCI/USSI175T7

pol ytetrafluoroethylene, fluorinated ethylene- propyl ene, ethyl ene
cop?:yner M1Lh fIUO{inated et hyl ene- propy| ene, chlorotrifluoroethylene,
per fl uoro-al koxy poly yV|n | s et.hy e I 0

pol ystyrene and the | ﬁ.‘g %h 3¢ ?%)ab%leéér}a%ngrql }}{ S""ng %R e‘paflelgggfm sabl e
by onetskllled Flgnréhe after crlmplng tbnpgowkdapp| seledbpellaandt i onal
precautions can |, __be use 0 _ daskflef resent

i nvention to proOFHéng nﬁ&%tég#ié%#ﬂ%ykggg %&E Ebfh coé?ﬁﬁgQ?ﬁg fl ange
of the gasket suoh&eesswcface of thealcontadnesn adhesive agent (such as a

fatty polyam de resin). The sealing gasket of the present
i nvention is anenabl e to production techni ques, ch,as injegtion
VWO 98/ 13888 Figure 1 shows a circular °°WQ§T U§9§519§7%

11 moul di ng. BHQEQEBQEYantﬁémHEEﬂ@ﬂ4ISEcﬁtbantonﬁe 1nnnxnsunﬂacenay be
made of nonel, copper, clad stainless er nductlve

materials. Prefeft SI§F°Ver the RA¥Em&E P§&§%FFFE¥%ﬂ°%% Y of ni ckel ,

covers the entire bottom of the cover 2 1nclud1ng the
air distribution membrane 4. The cover 2 has patterned
internal embossed sections 6 to provide a defined gap
for uniform air distribution across the surface of an
electrode B which is disposed within cover 2. The
internal embossed section 6 could comprise one annular
section or one or more arcuate sections which would be
equally spaced apart. The internal embossed section 6
serves three purposes:

(1) to provide a defined gap between the inside of
the cover 2 and the air electrode 8 for uniform air
distribution;

(2) it eliminates the need for a distribution
membrane and adhesive application to retain and locate
the membrane prior to other operations; and

(3) it stiffens the cover bottom, minimising
dishing or bulging during the final cell closing.

The air electrode 8 is positioned adjacent the
inside surface of the polytetrafluoroethylene layer 3.
The air electrode 8 contains several components
including a metal screen, a mixture of manganese oxides
and carbon embedded in the metal screen, a barrier film
which prevents the anode's electrolyte leaking out of

the cell and a soak up separator.

As shown in Figure 2, the outer diameter of cover

2 is reduced through theé use of a reform die or the



stainl ess steel and copper. However, for guidance, the cont ai ner shoul d
be made. of a conductive material that w Il not corrode or otherw se
deteriorate when in contact with the materials of the cell. The cover
for the cell may be made of stainless steel, iron, nickel,

ni ckel - pl at ed WPS83BY sone ot her conductive material . PCT/USITHTSTE al
cell systens in which the present I nvention can be used are al kal i ne
manganese di oxi de cells, air depolarisedlxells, nickel-cadmumcells and

silver oxide-zinc,cells. p [ nt i +\M b
further il ust?’h‘?%dt‘\)/vift % & @Fgﬁgg%o£§§§%%c@/lqa'n :‘yri:lgl\gI %ﬁ?i’% JI“'arilrri ting
drawi ngs, wherei nslanting th® giald ©ofj thg eaver dio Qﬁﬁéﬁ§é@FF8ﬁﬁltb?em/of an

air electrode in §i£0¥‘jfepétﬂ}<;déa toPthle cover. Figure 2 is a partial
cross-sectional view ol the air electrode in the cover of Figure 1 with

the outer dianmeter of the cover reduced; Figure 3 is a partia
cross-sectional view gfs tdidwn idi Figheet 3 p0en aithua@tdhgohabkgtir £idg i 10 whi ch

Partial crose sect? HRPRAGIORNNEIR GACKEE - COVRE 2 206h8R, SBPPR: e s
af ter th]t; :}hzhaggﬁigt;gfé m,ofultﬁx?m\ter meass wéraswsed did wesdcthed"¥hto the
Qontainer  cont abRPRE FUR RF . g0uBE E, Snfd (BN YA ETBe YRGHLLF.
cross-sectional vFeguoé § hehayesleeicontadoerr 12switiblan ghorigumxiureatd s
inverted and then ¢ piaced o, anthiRka 1HecRRS SR Rr B8 maRiAgner: and
electronic contact with the container 12. The anode
mixture 14 can comprise a mixture of zinc particles,
electrolyte and organic compounds such as binders which
make up the battery's anode. The container 12 can be
made from a trilaminate material comprising copper that
has been laminated to the bare side of a nickel-clad
steel strip. A nickel layer could be used to protect
the exterior surface of the steel strip. Other
laminated materials from which the container may be
made include: a bilaminate of copper on a stainless
steel substrate or a laminate made from more than three
layers. Round disks punched from this laminated metal
strip are then formed into a container. The copper
layer forms the inside surface of the container and

directly contacts the anodic mixture.

As shown in Figure 2, the cover 2 having a
thickness of "T*, along with the inserted air electrode
8 and associated membranes, are inverted over and
pressed against and onto the container which is pre-
assembled according to the present invention and
containing the anode. As shown in Figures 6 and 7,
while the cover is inverted, the edge of the anode
coﬁtainer 12 is crimped inwardly. The rim 16 of the
container is then compressed against the gasket 10

between the container 12 and the cover 2 thereby
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12 . . Figure 7 is a cross-sectional view of the cell of Figure 6
after erinping to provide a sealed cell and having a netal lised
shrink-type filmsecured to the outer surface of the container.

Fi gure 1 showoasmassxul ar cover 2 with an air di stri buti RCTHSHBYTAe 4
secured to the inner surface of the cover 2. A | ayer of

pol ytetrafl uoroethyl ene 3 covers the enWire bottom of the cover

i ncluding the air, dlstrlb r erned
internal embossetPTERY Sh&s tsngr ovrgig&%ﬁ? fﬂ%ﬁ@&? bg? ﬁa#éor mair
di stribution acressez I andr theecohtaibner b?-ectkso@élosnvmncﬁlg%r%ﬁ hosed

within cover 2. JHigqn i)t §1aAkn¢ERASSELPCCIs Qhed RAULH EOMDSise one
annul ar secti oné or nore arcuate sections which would be

equal |y spaced agmateﬂﬁélarmlelanéllméﬁbb‘é%eﬁus‘éﬁﬁs&n "8" ofsERG Y ee
pur poses: (1) to provide a defined gap between the inside of

the cover 2 and the air electrode 8 for unlfor he dIStL% ut.i on;
(2) it elininates thésnééewPoPnaFH9%¥?§tﬁuﬁhﬁ?“g nbY3nd™% Ssi ve

application to reg ajise Puhdheerliato thecbSENdN U daiviear 2t tooaberamper ati ons;

and (3) it stiffens the cov bott.o n|n1S|n hi ng or
bul gi ng during t 3 TEHERT NG P°Elﬁs|n§£e gaske fH P?rlP gr%de 8is

posi tioned adj acerdndgee20 thaimsedessunfane wim tdfe qmtyuatercawum oehdty| ene
| ayer 3. The_ai r eIe s NCl udi ng
sor cen ot Tqa RGOV 5 A00RNA D c AT I UasdiAPAILBhEA wich

a netal nanganese carbon enbedded in
t he net al screentheidnntaxneﬁlﬂan whi ch prevents t he anode's el ectrol yte
| eaki ng out of the cell and a soak up separator. As shown in

Figure 2, the outer dianeter of cover 2 is reduced through the use of a
reformdie or the As shown in Figure 7, the height "X" of the gasket

10 is about 20% of the height "Y" of the container 12
measured from the inner surface of the cover 2 and the
bottom surface of the container 12. As shown in Figure
7, the volume of the gasket 10 is less than 8% of the
internal volume of the cell. Consequently, a greater
percentage of the internal volume of the cell can be
used for the active components of the cell and
therefore the cell will have a greater energy capacity

for a given size cell.

The cell shown in Figure 7 has the cover 2 in
electrical contact with electrode 8 and the container
12 in electrical contact with electrode 14 and, thus,
the terminals of the cell are at opposite ends. 1In one
embodiment of the present invention, a metallised film
can be used to carry the polarity of electrode B to the
outside diameter of the cell for applications that
require side contact. As shown in Figure 7, a
metallised film 22 could be secured to the outer wall
of container 12 using an adhesive or the like with the
inner surface of the film being an insulative layer.
The outer surface of the film would be a conductive
surface that would contact the cover 2 and thereby
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13 di-ke to forma negative tapered wall. This results in sl anting
the'wall of the cover to further secure the air electrode to the cover.
As. shown in Figure 3, an insulating gasket ring 10 is snapped to the rim
of the cover !ﬂb shown in Figure 4, ultrasonic means W7 to
seal the "U'- shaped rimof the cover 2 into the groove of gasket 10.
Figure 5 shows a container 12 with an anodi¥ nixture 14 of zinc powder,

placed in the Co%td%y&efthangegaﬁfged £ AP Gy PRLCLEPRIAST oF tdyddigoeent ai ner

12. The anode can conprise a m_xture of zinc partjcles,
electrolyte and & ¢@% &heoRpdlindsTe R}GiTriGadddr Sonpeeh the ranductivge
battery's anode. glli€agenbai BRé AStLPYLR filmpde tH606h& édvéxe,manate

mat eri al conpr er that has .been | am na 0 e side of a
T ckel Cclad T SRBOUGEANE, MAERF LKk SUly @F 2o dPRAREERLe P ect  Lhe

exterior surf ace duldhbeshppliedrig®.the h:ernductllagl shdedofretitar i al s from
whi ch t he contai ner a _hi lLam nate of copper on a
st ai il ess ste€F¢§ggéFF§t515$Bg£ %ﬁﬁi? S CPX8E from nore than three

| ayers. Round di sks punched fromthis | am nated netal strip are then
formed into a container. The coppef | ayer forns the inside surface of

t he contai ner and directly contacts the anodic m xture. As
shown in Figure 2, the cover 2 having a t hi ckness of "T", along with the
inserted air electrode 8 and associ ated nenbranes, are inverted over and
pressed agai nst and onto the container which is pre-



assenbl ed according to the present imventionm—and——contai ning the anode

As shown i-n Figures 6 and 7, whi | e ey st averted, the edge of
t he anode container 12 is crinped “! mnmm"ﬂ 16 of the
M

e

container is then conpressed agai nst e gas +» between the container
12 and the coWQ95138%8er eby WO 98/ 13888 PCT/USYTNTSTT

PCT/ US9Q7/ 17577 14 formng a seal and an
el ectrical barrier between the cover 2 dfd the container 12. As shown in
Figures 2 ° thr , the thickness "W of the gasket 10 is no greater
than 1.3 tines t%é%g#ébkness "T" of the cover. As shown in
Figures 1 through 7, two small hol es 18 are punched into the bottom of

cover 2 1o act ay. & GafDhfiL PO Havintha 925¢elvd el odis! lOher

flange 20 that seats on"the rimof contalner 12°so that the gasket - cover
assenbly can be ®&siitivel pdReHrofien a seRREat@Tt RefWpen sthe negative A5 shown

in Figure 7, the il @l p¥sieivé E1anskaie; ank0ahse2betioRP% of the height
"Y" of the contakP ured fromthe inner  surface, of the cover 2

er 12 meas
and the bot t ofi*SReFSEE BEERAR ROTHOURARE £onANStikg PO ghhe 7. the
vol une of the gagikeistlPairt bEsthé heondifetdive Musingnbeimgla vol une of the

cell. Consequentl .a greater ercentage of the internal vplune of the
cell can be u§§& “FRe GEPP ?ﬁﬂﬁﬁﬁﬁ%ﬁ 3gAnPnLan Bfge beingor ef ore
the cell wll havriextgiealéy eommegtexhpacidne of the alectveodes zmd ehle.

second part of the housing being a circular cover

having a peripheral flange, the cover being

electrically connected to the other electrode and

wherein the first part container and the second part

cover are electrically insulated from each other by an

insulating gasket disposed between and compressed

between the edge of the container and the peripheral

flange of the cover, thereby defining an enclosed

volume within the housing; (characterised in that) the

height of the cylindrical cupped container is greater

than 4 times the thickness of the circular cover and

wherein the thickness of the gasket is no greater than

1.3 times the thickness of the cover.

2. A cell according to claim 1, wherein the gasket
occupies less than 8% of the internal volume of the
cell.

3. A cell according to any preceding claim, wherein
the container contains the positive electrode and the

cover contains the negative electrode.

4. A cell according to any preceding claim, wherein
the flange of the cover has a U-shaped contour and the
U-shaped contour is anchored and secured within the

insulating gasket and the insulating gasket is



The cell shown in Figure 7 has the cover 2 in el ectrical contact with

el ectrode 8 and t he cont ai ner ““I“ﬁwm l ntact wth el ectrode 14
and,- t hus, the term.nnals of the IJ"IﬂJumI te ends. In one

enbodi ment of the present invention,*a fettal Mis&d film can

carry the pol a‘WPt’VPW el ectrode B to the out si de di amet er %ﬁ?ﬁ@%&él

for applications that require side contact. As shown in Figure 7, a
metal lised film22 could be secured to the Huter wall of container 12

using an adhesi Vec&ﬁpfékeséd kRtwWiceh the flahdgwest AN aeveef ahliethé! m bei ng
an insul ative | ayer. The outer ;surface of the filmwould be a conductive

surface that woul @ adhe KONEAIBRE2 and thereby WD 98/ 13888
PCT/ US97/ 17577 adapt the netal lised

filmas the term pal of el,ectrode f or I ct
connect the condu tiv& celg‘uPFggedngtﬁ% %%’Egteﬁc%ed é@ H‘ ﬁé cover,
conducti ve materi the csernhas atndeast venpaemboshid seC(tthdfbela@ptlheed to

t he conducting side of t tallised film22 and the cover 2
WO 987 13888 ffiefle 'dF tne W11, PCT/ US97/ 17577

6. A cell according to claim 5, wherein the cover
has at least two spaced apart embossed sections facing
the inside of the cell and the two embossed sections
are disposed at opposite sides of the center of the

cover.

7. A cell according to claim 5 or 6, wherein the

embossed section is an annular section.

8. A cell according to claim 5 or 6, wherein the
embossed sections are arcuate sections equally spaced

apart.

9. A cell according to any preceding claim, wherein a
metallised film is secured to the outer wall of the
container, the film comprising a layer on the bottom of
the £ilm contacting the container that is an insulating
layer and an outer metallised layer contacting the
cover thereby adapting the metallised film as the

polarity of the cover.

10. A cell according to claim 9, wherein a conductive
paint is used to electrically connect the metallised

layer to the cover.

11. A cell according to any preceding claim, wherein
the gasket is made of a material selected from: nylon,
polytetrafluoroethylene, fluorinated ethylene-
propylene, ethylene copolymer with fluorinated



16 dains 1. A galvanic cell having a negative el ectrode; a

positive el ectrode; a separator bet ‘ [ and the positive
el ectrode; and an el ectrolyte di Jm"eu"""qmﬂi"mrwo part conductive
housing, the first part of the corfduéti ve mousing being a cylindrical
cupped cont ai Wer981a888ng an edge and bei ng el ectrically conpertssitsyrone
of the electrodes and the second part of the housing being a circul ar
cover havi ng a peripheral flange, the couwer being electrically

connected to the other el ectrode and wherein the first part contai ner and
the second part et@& EPeaPEORY %ﬁ?ﬁcﬁﬂ%%féiﬁ§5ﬁ5?€8e;?¥ikﬁech other by an

I nsul ati ng gaskeipedifiposedl ek ywessil ek ,C pejlyedaglls, belyetdryldm edge of the
cont ai ner and the ripheral qngﬁ f t cover, thereby defining an
encl osed volungcaspﬁgﬁy§%éeh%%£ing; %ﬁﬁﬁﬁﬁaéterised in that) the hei ght
of the cylindrical cupped container is greater than 4 times the thickness

of the circular Q.Q\ferAaﬁgo?le%ﬁf{%('Bés@?nb},’l.ﬁ?%k@ﬁésc&ﬁp&r%&a%@ta ic%}!ﬂo

greater than 1.3 tinmes the ness o e cover. 2 A cel

according to cl alMte, awkEpTPATt Heonfuadive housdprein | Wakch RN $HREST t he

internal vol ume gf bhey1if@tical cortain®iC@hk BRE06EREN parans R eceding
claim wherein t he contai ner contains the positive e]ectrode and the

cover contains t REXRY4AT| GRVRF RNd Jdie heighg ofpthe eylindyifiady to any

precedi ng cl ai m cohebgh8r ishet flange grleatee €RN¥AT 4 hbdmes dHEhaped contour
and the U—shapggaﬁggtour S anchoreq.and secured mﬁthjrltgyz stgggglating

gasket and the if PRG Qhski§ Gifcular cover, comprising
(a) preparing a cover with a protruding

peripheral flange rim;

(b) preparing an insulating gasket ring with an
annulus groove defined in the ring:

(c) inserting the peripheral flange rim of the
cover into a groove in the: gasket ring and using
reforming means to force the wall defining the groove
in the gasket ring into the peripheral flange rim,
thereby anchoring the cover into the insulating gasket
to provide a cover-gasket assembly so that the

"thickness of the gasket is no greater than 1.3 times
the thickness of the cover:

(d) preparing a container with an edge defining
the opening of the container and placing the cover
gasket assembly at the edge of the container with the
components of the cell within the container and cover:
and

(e) compressing the gasket between the container
and the cover, so as to effectively seal the cover and
electrically isolate the cover from the container.

13. A process according to claim 12, wherein in step

{(c) the reforming means are ultrasonic means.
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17 conpressed between the flange t he edge of the
cont ai ner. 5. A cell according jtlmnmmna mﬂmcl aim wherein t he
cover has at |east one enbossed secti aciin nt * inside of the cell.

6. A cell accoV@¥®8% claim5, wherein the cover has at |RCRYSITARST?
spaced apart enbossed sections facing the inside of the cell and the two
enbossed secti ons are di sposed at opposit¥ sides of the center of the
cover. £l 2 'sggaE@ofbfﬁé:éo Y1fim WICHES 3L h@hereﬁ{r%ssed
section is an annu ar se according to claimb5 or 6,
wherein the entﬁfs%d‘%ed’-ﬁeoﬁé?taf’é ﬁ?‘éﬂ%"é%“%‘%cctﬁ dhe £8§dal Ry spaced

apart. 9. A g&ldctasr Erdimig &Qnana{n@rﬂxajﬂﬂe&ecldaiomdweﬁﬂémp and
rretalllsedfllmlsscuredtot?ri outer, ”4) the container, the film
conprising a | ayercafii 586 SHLZRE °xi¢R M9 AiMitt acting the cont ai ner

that is an insulating | ayer and an outer netallised |ayer contacting the
cover thereby adapt N, e iela! hasfuldd Weury'6s c1B2h813% 14 1% cover.
adapted as to yield a cell as defined in any of claims
1l to 11.



10. A cell according to claim9, wherein a conductive paint is used to

eIechidarly connect the netallised | ayer to the cover. 11. A cel
according to any preceding claim wherein t he gasket is made of a

mat eri al sel ect from nyl on, pol ytetrafl uoroet hyl ene, fluorinated

et hyl ene- prg‘g{ﬂ“’égﬁa et hyl ene copolynmer with fluorinated pcrUsIIIY??
908/ 13888 1/1 PCT/ US97/ 17577

18 et hyl ene- propyl ene,” chl orotrifl uoroet hyl ene, per f 1 uor oal koxy

pol ymer, polyvinyls, polyethylene, pol ypr opyl ene and pol ystyrene.

12. A process for assenbling the conponents of a cell into a two-part
conductive housing in which one part Is a cylindrical container and the
ot her part is a circular cover and tige hei gt of the cylindrical

container is at |eagi_greate —h-elkness of the circul ar
cover, conprising the STREEEE praEgeller With a

pr ot r udi ng peri pher aEifhziEgesa) : EREeHEEEm) an i nsul ating
gasket ring with an Rt e iy i i (c)
inserting the peripheraf HE0 g # groove in the
gasket ring and using § defining the

gr oove i n the gasketf: ymr t her eby

than 4 ti

anchoring the cover int a cover-gasket
assenbly so that the er than 1.3
times
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(57) Abstract

A galvanic cell, espec:ally 2
miniature galvamc cell, comprises
a cupped container, a cover therefor,
and a pasket, the cover having 2
depending flange, the gasket being
compressed between the container and
the flange of the cover such as to seal
the ccll and to electrically insulate the
cover from the container, wherein the
flange extends no further than half of
the way into the container from the
rim of the container and allows the
gasket component to occupy less than
8 % of the intemal volume of the
cell, thereby allowing more room for
active components.
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