WD 02/ 086990 PCT/ US02/1257; 2 3 JUN 2005 1 BATTERY CASE W TH Eggg ﬁﬁA
Techni c¥O @Zi0gd98P The present invention 'relates to el ggirfuse/8iQr N 2005
batteries, arid, nore particularly, this invention relates to 5 an edge
seal for a battery case containing sweilable separators. Background of the
I nvention 10 Proper operation of a battery -requires electrical insulation
bet ween the positive and negative electrodes of a battery. If there is a
slightest breach, the baﬁif?ﬁ@fMCAEE Qfﬁ%qﬁkﬂp EéLmnll slowy short out with
resul tant premature |oss.of capacrty epara OfYs are utilized to separate

the 15 el ectrodes. A battery assenbly cont ai ning the edges of the
forma sea

separ at of ggsl ﬁgte aroperly W th case conmponents in order to

that in £ ow between different electrode conpartnents.

Typically the case conponents tend to be either stainless steel cans,

-t hough |ncrea@kpgl dsngse 20, ne f,ponnetal materials
8 SRTRADCOLEAEAD 1S TREoPh IR e T

such as .durabl e | astics. Separator erials té
cel'l ul oRPgreEEH foa§rﬁoE?6Fé¢m%ﬁﬁ%Mrn§h#ﬁdFFV%ﬁrxqmtﬁ@la@ea|ca||y

congluct iang. d&gﬁ;tdualneedrarasa&nﬁkr§eabhﬁg RRlYIBIin$enAfatar1£0 either a

- et al ggﬁ§*%g a plastic 25 housing. List of References U. S. Patent No.
5, 057, 3 égét al 30 U S. Patent No. 4,209,574, Ruetschi U S. Patent

No. 4,172,183, Ruetsch
Bacquound of the Invention

10 Proper operation of a battery requires electrical
insulation between the positive and negative electrodes of a
battery. If there is a slightest breach, the battery will
diséharge.or will slowly short out with resultant premature

_ loss of capacity. Separators are utilized to separate the

15 = electrodes. A battery assembly containing the Qﬂges of the
separxator must mate properly with case components in oxder to
form a seal that insulates méss flow between different
electrode compartments. Typically the case components tend
to be either stainless steel cans, though increasinéiy these

20 components can be made of nonmetal materials such as durable
plastics. Separator materials tend to be regenerated
cellulose or semi-porous  polyolefin films modified to be
ionically'.conducting. Thus the need arises of sealing
polymer separator to either a -metal housing or a ;ﬂasfic

25 © . housing.

List of References
U.S. Patent No. 5,057,385, Hope et al.
30 . . U.S. Patent No. 4,203,574, Ruetschi

U.5. Patent No. 4,172,183, Ruetschi



WO 02/ 086990. PCT/ US02/ 12575 2 3 JUN 2005 2 U. S. Patent No. 4,121, 021,
Ogawa eWwOaR/086999 S. Patent No. 3,884,723, Wittke. U S.Pcﬁgﬁ@m%l}«pffﬁ w0B) 348,
Wal sh. U. S. Patent No. 3,489,616, Fangradt et al. 5 Statenment of the Prior
Art U S Patent, Nos. 5,272,020 uses a hot nelt thernoplastic sealant at

t he bottom edge zone of the separato2 system which inpregnates the
separator system at the edges zone. U S. 10 Patent No. 5,462;819 discl oses
a hot nelt material which is netered into the cell so that the hot nelted
materi al fl owd-5unBRrenith&obot t1@d, 88he Qdawahet sapar at or, which is then
pushed 'down and seated in the hot nelt material as it cools. The
end-result isUaSbaPatent Whi cdy sftdr, 83 atmdth&ebott om of the 15 cell and at
both sides of the separator. U S. Patent No. 6,099,987 conmunicates a cup

seal made of glsl PPAURURLOr3, 7BN3IPPN Gd sRENMDr ane, attached to the bottom
with a small amount of hot sealant, with the aimof mnimzing the anmount

of hot-seal anf &1sed,in.t ln._U. S, .Patent No. 4,209,574 and
4,172,183 Ruet 'sééjhi%éle ggi gﬁ's%zqh%fé G’CEEIelgfiaﬁde& eﬁ’u és agai nst separators
which are then pushed--into a sealing ring nmade of nylon,. neoprene or

teflson. Sgavemett adf the BrSr Bak. No. 4,121, 021 denonstrate a 25 netal case
pushi ng on an annul ar gasket, which in turn- conpresses the separators. -

Yelsh 0 U Sufat eonc3d08543, bas JA8 LORGOTmAlE BALLELY corpressi ng on

a grommet, .and in this state the battery Is sealé e rdy in
U. S. sealant at the bottom edge zone of the separator system which
impregnates the separator system at the edges zone. U.s.
10  Patent No. 5,462,819 discloses a hot melt material which is

metered into the cell so that the hot melted material flows
under the bottom edge of the separator, ‘which is then pushed
‘down and seated in the hot melt material as it cools. The.
end - result is a barrier which forms at the bottom of the
15 cell and at both sides of the separator. U.S. Patent WNo.
6,099,987 communicates a cup seal made of micro-porous or
non-porous membrane, attached to the bottem with a small-:
amount of hot sealant, with the aim of minimizing the amount

of hot-sealant used in the seal.
20 ) .
' In U.5. Patent No. 4,209,574 and 4,172,183 Ruetschi
designs a metal case that pushes against separators which
_are then pushed ‘into a sealing ring made of nylon,  neoprene or
teflon. Ogawa et al. in U.S. Pat. No. 4,121,021 demonstrate a
25 metal case pushing on an 'annulét'r gasket, which in turn
~ compresses the separators. Walsh in U.S. Pat. No. 3,708,343
has the top of the battery compressing on a grommet, and in
this state the .battery is sealed with epoxy. .Gordy in U.s.
Patent No." 5,198,314 uses polyphenelyne sulfide " as seal

30 material.



Pat ent No. 5,198, 314 uses pol yphenelyne sulfide ' as seal 30 material.

02/ 08699® @MF¢oRiS02/ 12575 2 3 JUN 2005 3 As nenti onethepkyayds: t
6,099,987 hot-nelt sealants dimnish the capacity of tﬁg %atterzjga‘z@h @ﬁe
the volunetric density. In our invention we avoid the use of hot- nelt
seal ants al together by relying on a echanismwhere the 5 battery seals

itself. .In our invention we also do not rely on applying direct
conpr essi.onal #For BeRbHPRatE. dBpdh-&t-or Batent efbect 602087 Rattherelwe rely on

th hg S\Aelj Iseragapltepdém}.ﬁssnf th@ed"alplélcﬁlﬁji bA Eh@hﬁéﬁﬁ@ﬂﬁea&f‘ Al kall 0
ydr oxi g eal, betyween the t ttery conpartnents. 1
%O'l%mgrtgwf: 861@5#&}%?%’ anevﬁﬁé\e%%e‘ﬁe fv\ﬁlGei'lgge YRPsdgirator for a

Cel | ul ose ormo
variety 8fl l@&latlﬁétﬁaﬁi*é?g%t@erm zqlyde@gnsni Acadbantsn Ivmarel eakri cal

i npexlanceatsewel beass mxeald ent dlﬁnlhﬁ}@ﬂﬁzp&{ tyel B38bKaL kf8”m9”ts
ons in agueous SO lutions are known

Oellulosgl é? %ga&lhcroxg}de |nter fL1
to be strbng and asymst riC&re TR OB I thvosEeharadss ton the
presenceeéfeatkal peqy/dr oXdadbsr V(I{:O’-lﬂllls on thé¢ iswelddalepaiperseegngds to

m nut es. cIDEuJSM@é |ir[‘§l:}pé3\ﬁﬁ'és&%e%§sa9 hﬁ'ak:b:alé‘é'q{ oxi geég%r/lagegt (r:g'ﬁltglnn

nensi

W|thap nce%%%ng in the X-ray
t?% S"5F80 edéB‘éH?ﬁitﬁﬁYt ﬁ‘émEféth‘ﬁFl%e startl ng material. For

lye conc
ceHWophane, a 1 ml thick filmswells to at least 2 tines its original

, : . . 0
oS i SRR 7. SRS BELSERLAD N RSP LSl (e
ed separator for a variety of alkaline batteries. The

reasons ';’.nclude its low electrical. impedance as well as
excellent ion transport in alkaline environments. Cellulose-

15 ©  alkali hydroxide interactions in aqueous sclutions are known
to be strong and asymmetrical. - Swelling of cellulose material
in the presence of alkali hydroxides. occurs on a time scale of
seconds to minutes. The swelling power depends on the alkali
hydroxide concentration, with a pronounced change in .the X-ray

20 _lattlce dimensions above a certain lye concentration. It also
depends on the cellulose starting material. For cellophane, a
1 mil thick film swells to at least 2 times its original
thickness when exposed to an aqueous potassium hydroxide
solution (50% by weight) for more than a few seconds.

25

Summary of the Invention
A battery seal is disclosed whereb;} a cellulose-based
separator or separators, placed between undulating matching
edges of a mating case halves suitably made of th'ermoplastic
30 resin and occupying, in dry form, at least 80% of available

edge space, swells by at least 20% from its dry thickness in
the presence of an alkali-hydroxide of épécific gravity 1.25
+to 1.45 and thus generates a tight seal insulating the
electrode compartments of the battery.



Summary of the Invention A battery seal is disclosed whereby a

cel lul oseobessed separator or separators, placed bet
. matching edges of a mating case hal ves suitably nad%%]s?iﬂglr&rgrﬁ)IOadUNdm
resin and occupying, in dry form at |east 80% of avail able edge space,

swells by at least 20% fromits dry thickness in the presence of an

al kal i - hydroxi de of specific gravity 1.25 .to 1.45 and thus generates a

tight seal insulating the electrode conpartnents of the battery. WO

- 02/ 086990. PCTI US02/ 12575 2 3 JUN 2005 " 4 Statenent of the Invention The
edge seabtigenyst ebF ageormiviegriont he invention 5 utilizes-the profile of

the edges of 2 mating casing nmenbers to grip and seal the swell able

separators. One edge is formed to contain at |east 2 convex undul ati ons.

The' edge of Th#he sojfifosedatary ngystabermscogntagns.o t hike saneentidier of

mat isNg  GONICEMEs ww\@sou&@a@rngh@ﬁ A2 o ﬁé@ﬂﬁ% {asaﬁgcrﬁﬁﬁgg% 10 convex

a

undul ations fronthE grogmgﬁaan a at | east eq i ckness of
the edges® oPT4Pst3%k 5F2 Cabi'e® %r FCEPEEN T he @R§ $ddee.isTypically,

the dry fdimschdss cointatibeasepaasit O sonesumhdulen ats ) east S04 it no nore
han 98%ne RRRDIA:A000R40I-d UBrERARE BRI WERD Aliandnl gl gns and 15

t he grooves. en the separators absorb el ect § and are
l'ocked B&EYVET t%’éo‘ﬁ‘é??ng SiReciREs MeThe aﬁﬁdtﬂrétsieéﬁs tar @Pppéf é'-lhabl y rounded
t o1prevennvext tundpletiocheafirag tihe gepaecat of SamdhtThe osdsyr Lgge of the

space mysi PReSCah £hfs T BteMine | 8REATC T £1 GRLLR! W LIATLLDE Pattery

case. pre erred
separators in the dry state. Typically, the dry thickness of

the separators occupy from at least 80% but no more than 98%,
preferably 90-95% of the space between the undulations -and
15 the grooves. When the separators absorb electrolyte they
expand and are loc_ked between the mating surfaces. The
undulations are pref_erably rounded to prevent cutting or

tearing the Separators.

29 The outer edge of the space must be sealed to prevent
leakage of electrolyte from the battery case.. A preferred
method of sealing the edge-is to form a rim on the outer edge

" of one half of the case which projeéts across the outer
opening of the space that grips the edges of the separators.

25 The opposed case member has a groove that receives the rim.
The length of the groove ‘is less than 'that of the rim, a
predetermined distance forming a limit or stop that defines
the thickness of the separator gripping space. A recess can
be formed at the junction of the rim and groove to receive a |

30 sealant or potting material such as an epoxy. . The
electrolyte is injected into the separators after the recess

is sealed.

The expanded separators are reliably gripped by the



met hod of sealing the edge is to forma rim-on the outer edge of one half
of the W&IE/B4$PEh proj ects across the outer opening I@fmjspﬁu%a?nthat
grips theedges of the separators. 25 The opposed case nenber ha .h»@,ﬂ\b@ﬁ@j
that receives the rim The length of the groove is |less than that of the
rim a, predetermined distance forming a linmit or stop that defines the

t hi cknes: the separator. gripping space. A recess can be formed at the
juncti ons%xfé?ﬁsel-zr? %?]%P%OVSBEOIQ%E‘%%@HQ%@J@Q anerlol gydpt ithe mat eri al
such’ as- @#fEgRoxRE THde elseptratonse - withajtectregdpimy,0 bh€stisapadr abers after

the receszaiisnsedied an I are religbly gripped by the

VO 02/ 08699 ng'l SO_ZIE_EE%ES%(QJ u%ﬁgo%ﬁp aagl%fjﬁéé?‘gﬁszga%h@}%gpgn?ﬁi r aunded

undul ati RS FIFH VARGPHD % nPacedgbe eflgehes Séved adiotenwet hpuktli ppi ng,

puncéuri Ageor cassagi ngst hessHNgT atomFacTheed | ByandIghagves S@%iﬁ he channel
t. 5

and si mul{:3R69USlyY $PACEI s a fixed distance apar e casing is
readily manu acturgg:pby ﬁo?g? ﬁég%ggf resin materials at noderate cost. These

and many other features and attendant advantages of the invention will
become appar effheze thel mavensiir (0zbesoimmPetteldndensl0od by reference

to the fgll ewing iled, cription when considered I'n comjunction with
t he. acconmpanyi nnv%?%%ohgg}ggﬁeé:f’gﬁe%@qwtoﬁso}fhst REVEREI®hgs 15 Figure 1

is 4h ex‘B?SH_@&,’S P58 T suRErBIFopdel ofefehmncaseo trd fhalswing conponents in
accor dandetai lLbdt BEstRYPBib®MWhen considered in conjunction with the

accompanying drawings.

Brief Description of the Drawings
15 ' '

Figure 1 is an exploded, cross-section .view of the case
and battery components in accordance with the invention;

Figure 2 is a Further exploded view in section
20 illustrating outer edge of a stack of Separators entering a
channel between undulating surfaces; '

Figure 3 is a view in section of the assembled battery.

25 Figure 4 is a view in section illustrating injecting a
sealant into a peripheral recess; ' '
Figure 5 is a view in section illustrating injecting
electrolyte into the battery case; and
30 '

Figure 6 'is an exploded, cross-section view of an
alternative embodiment -of the case and battery compoments.

Detailed Description of the Invention

35



i i i 20 illustrating outer edge
[ [ rther exploded view in section , _ :
g;g;rgtchso?‘ggparatorspentering a channel between uanIatlng surfaces;

: : i i oni=dfl "I hd.i e el ed dyat ter yi v 128 :
Figure 3 is a viewin SeCtlonrdi'Ihewgﬁsaﬂgéa?ant into a peripheral recess;

[ [ tion illustrating injecting a eal _ | 1 ecess
E!em?LHSSsg a viewin section illustrating injecting elecﬂﬁé!%ﬁygyﬂgn
BEt and 30 Figure 6 is an expl oded, cross-section vi

. e ; \
g?ié?ﬁétfsz enbodi nent of the caseandGbattery c_olnponent_s.I EﬁtilggaIG Ao
-Description of the Invention 35 11 ..°~ , IL 1 jl u,

11 :.°rl 2 3 JUN 2005 6 Referring nom1$p Ligg;g: ﬁéﬁbe? ?gt;ﬁgyalgecond

or di i ntion includes a fir m .

232??7{9%& O%4t Qﬁeff}e%%/lﬁ”& AR orfhdrierean 118, fomateeni wbngeardianode 18, a
Io|

( ! : . ators 24 are |arger
cathode 20 5RY Zremiérn 2mncdpdseparzitret sc2d mﬂﬂﬁexﬁ lggg%\?xwléj]i %hslg%onrdecei ved in a

then the cofper tmemerl@4f aerimggqan cgﬁﬁgaq_rtmgﬁ){ tiE:O fso&r frﬁE%%ViW, am2 formed on

ndul ati ng _mating
the i nner partions. ofc TRe rari B0 dUGEE as: S5 Dpactorsate resber s 12, 14
e Ihr!annnel'&g% Hﬁggrsa 4 %88 Sagarathon tok nowaessert0 tehaprdihg LRI Ccu "
tTﬂg gt gék PXGF EPYtiBpaisatdish 245 rddeuadd yird he Gy, SEPAS af.Qr s, occupy

an contain zinc
| east 80% IsUivkabl yhed@ndQbD 10§ ,;.Qﬁn%hgunfglceg%o’ﬂ}% node ca S

and the catrtede,&anoc9NAl 1L %Jaltyl%r ‘edges 34, 35 of the case members

12, 14. The channel 28 has a fixed separation of no less
10 than the thickness of the stack 22 of dry separators 24.

K -,

Usually the dry Separators occupy at least 80%, suitably 90-
95% of the channel 23. The anode can contain zinec and the
cathode can contain silver, ‘

15 The channel 28 ig clesed by an outer rim 36 formed on
one of the case members which seats into an opposed groove 38
- in the cother case member 12 or 14. The length of the groove
38 is less than the length of the rim 36 by an amount equal

to the width of the channel 28.
A recess 40 can be formed at the juncture 42 of the lip
44 of the rim 36 and the S5top or limit surface 43 of the
groove 38. As shown in Figure 4, the recess can be filledg
with a sealant 46 such as epoxy from a tip 48 of an
25 application device 50. Aan anode terminal 54 can be connected
to the anode screen current collector 56. A cathode terminal
58 can be connected to the cathode screen current collector
60. Electrolyte can be injected through the case from a
de&ice €2 as shown in Figure 5, The aperture through the

30 case 1s then sealed.

In the alternate embodiment of a battery 110 shown in
Figure &, bnly one configuration is required for the case
members 112 and 114. The case mempers are mirror images of

35 each other such that 130 degree rotation results in the

ANENDED S



15 The channel 28 is closed by an outer rim36 formed on one of the case

nmenber s Whe2l§6%@at s i nto an opposed groove 38 in thed@ihg lgassezﬂlmenber
or 14. The length of the groove 38 is less than the length of t 8 dUN]&@S
by an anount equal to the wi dth of the channel 28. 20 A recess 40 can be

formed at the Juncture 42 of the I|p 44 of the rim36 and the stop or
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awe rmandibheri®rs | afecticesssmiydedot0 PROAUGE N on. The

undulations should be smooth to avoid tearing the separators.

The battery may be assembled as follows. Anode paste is
uniformly deposited on one side of the case. A similar
process occurs for the cathode paste on the other side of the
case, Thel two opposing faces are brought together as shown
with a separator or separators in between. The total dry
thickness for separator or separators should measure at least
80% of the spacing provided by simply jux'taposed opposing
faces. The edges around the battery are sealed with any
techniques known to those skilled in the art of sealing
plasticsr These techniques include solvent bonding, seéling
with commerr}i.al filler adhesives, thermal bonding, hot plate
welding or ultrasonic welding. Onre might expect the latter
te_chr_lique to _sl_lear the compressed separators as the mating
surfaces vibrate and heat up at the interface.  Such shearing
is avoided in the assembly process of the invention by
sealing the case while the sepafators are dry. The
separators thus have spatial leeway and are not sheared.
Upon exposure to electrolyte, the separators can then swell
to £il1l the available channel space. An alkali hydroxide,
preferably, but not limited to, potassium hydroxide of
specific gravity in the range 1.25 to 1.45, is introduced

into the sealed battery via any of known methods, ineluding



profile 'shown in the drawi ngs. The top and bottom edges are undul ating
and desM§nid#8ee0 nat ch, with a protrusion on one 10 si ger6iAsk5et Wth a
depression on the other side. At least two .undulations are nec S'?Lmy fgr
t he invention. The wundul ations should be snooth to avoid tearin 208
separators. The battery may be assenbPed as foll ows. Anode paste is 15

uni formy deposited on one side of the case. A simlar process. occurs for
t he cat hode past n_the_other si.de of the ., case. The two opposing faces
are br ougﬁ%—c’. ogeﬁ%grmgsqgh% t%ltyﬁeal’%%%‘r%r or ‘separators in betwe-en.
The total dry thickness for separator or separators should neasure at

| east 20 80% of+ tihe tgpaei RY; P OVA i j p . sin faces.
The edges ﬁ;\round t he, batter‘y aér)ée/d gg%tg)é’ngmk_’[rﬁ%%%%aﬁ?%%%&g'gggﬁoﬁ% to those
skilled i F*T he'AFEP 0% edliy G5ickst idescrThede BBENnithaEs PHBRBGRS sol vent
bondisng, seeadiiiigtinnsh podhEicitalond laher aadbesi mess dhepaehi bongiog, hot

pl ate 25 i 't aseni Weo P Lght e t the latter

t echni que@oﬁsﬁﬁﬁgﬁgiégnﬁ%@sﬁg{? g@’gg%%%‘?%@a%h eo)%on% ey Vet es

vi brate o rfdneGpiat thRefhi@rimgcelatpeh shearing is avoided in the
assenbly process of -the invention by sealing the case while the separators
are dry. The 30 separators thus have spatial |eeway and are not sheared.
Upon exposure to electrolyte, the separators can then swell to fill the
avai*Pabl e channel space. An alkali hydroxide, preferably, but not |limted
to, potassium hydroxide of  specific gravity in the range 1.25 to 1.45, is
introduced 35 into the seal ed battery .via any of known nethods, including
WD 02/ 086990 PCT/ US02/ 12575 2 3 JUN 2005



8 vacuum filling or electrolyte injection. It is to be realized that only
pr ef er r¥@ oEPA688I nents of the invention have been desgrieghigird t hat
numerous 5 substitutions, nodifications and alterations are pérgi,g?Nb?@S
wi t hout departing fromthe spirit and scope of the invention as defined”in
the followi ng clains. 10 WO 02/ 086990 PCTI US02/ 12575 2 3 JUN 2005 9 CLAIMS

1. A battery case conprising in conbination: a first holl ow case nenber

having a back wall and side Walcg.ﬁ. &ﬁrm nating in a first peripheral edge,
having a first profile; a secon ‘ftm | ow case nenber having a back wall and

side walls termnating in a second peripheral edge having a second profile
mating W Ahpideefy redsPredhibkesi@h innRehppeition of the first profile
containing at |east %V\g Jfjgnvex undulggti ons, . an op osed inner portion of
the second proff|&**8onPRITH*hGRE FERRET 2PREIPAL ¢ V&ldr 68¢es; and nmeans
" on saisddaerbélis terminxeihy ispacifigstheerdpposall qdyd,i arsiagpaedet er mi ned

anountsjtor for s A Separator  gripping channel adapted -to receive edges of
battery case according to claim1 in which the

swellable ‘separators.. 2. A
undul ati ons and Qi)ep(ifgl%é‘oglrl88v%§5%rr%@qb@6n&é&@9 a ‘back wall and
side walls terminating in a second peripheral edge having a
second profile mating with the first profile;
an inner portion of the first profile containing at
least two convex undulations;
an opposed inner portion of the second  profile
containing at least 2 mating concave grooves; and
means on said members for fixedly spacing the
opposed portions a predetermined amount to form a separator
gripping <channel adapted -to receive edges of swellable

" separators.

2. A battery case according to claim 1 in which the

" undulations and opposing grooves are rounded.

3. B battery case according to claim 2 in which the channel
has an outer opening and further including means for sealing

the opening.

4. A battery case éccording to claim 3 in.which the spaciﬁg
means "includes a  rim on the outer portion of one of said
members having a length extending over =said opening and a
mating groove on the opposed outer portion of the other of
said members having a length shorter than the length of the
rim by said predetermined amount forming said spacing means.

. 5. A battery case according to claim 4 further including

- méans for sealing the outer juncture of said rim and said



3. A battery case according to claim2 in which the channel has an outer
-openi ngW&2/0Bepe her i ncludi ng neans for sealing the PROPARLIMEs754. A battery
case according to claim 3 in which the spacing nmeans includesa rJUR @04 he
outer portion of one of said menbers having a | ength extending over said
opening and a nating groove on tH® opposed outer portion of the other of
said nenbers having a |l ength shorter than the length of the rimby said
predeterm ned amount forming said spacing neans. 5. A battery case

accor ¢j nf0 claim4 further including neans for sealing the outer
juncture of said rimand said WO 02/ 086990 PCT/US02/ 12575 2 3 JUN 2005 10

groove. 6. A battery.case according to claim5 in which the sealing neans
i ncl udes golneante fyordisegacactdisigyeobensind othpLAt €he Waldisng and

ultra a ca ceordin Ioclalm |nvvh|chsa|d
ot her%%c%%%evﬁrle u%%s c‘)sr?tlgf\ﬁg %ggdyneqésgghg %g%eil)?/rlg a 84 2HEts the outer
j unct ed HédrFHmﬁPIgeroé)’\ﬁéleGS A battery case' according to claim3
in which the spacing is selected so that the separator’s when dry occupy at

Ieast ut ng._nore than 98% of th A battery case according
to cldi mt‘:.‘{e FRUTEh PRS ?6581“% gt Fiaﬁg Igwlb’f‘:ht F&1hirERREss of dry
separ a:eéﬁsmemberAgmtm of I@@@éﬁbfcgmgf%;e!@a_ﬁn@rq sEipnitsangthle steps of:
placi gtap 3uRdeutd) Sk AW k¥mOindgkbbed, rigid : |

‘8. A battery case according to claim 3 in which the spacing
'is selected so that the separators when dry occipy at least
80% but no more than 98% of the spacing.

9. A battery case according to claim 8 in which the spacing
" is from 90-95% of the thickness of dry separators.

' 10. A method of assembling a battery comprising the steps
of: ) ' :
- placing an anode in a cavity of a first rigid
battery case member; '
placing an cathode in a cavity of a second rigid
case member;
placing a stack of swellable separators having a
'length and w1dth larger than the cavities between the anode
and cathode,
' closing the case such that undulations and opposed
grooves on the mating edges of the edges of the case meﬁbers
form a space at least as large as the thickness of the stack
of dry separaters and grip the outer portions of the
separators;
~sealing the caée; and
adding liquid electrolyte to the separators such



battery case nmenber; placing an cathode in a cavity of a second rigid case
-menber ; W @@B6Y0 a st ack of swel | abl e separators havi ngraised/28gt h and wi dth
| arger than the cavities between the anode- and cat hode; cIosiZI g ub ﬁ gﬁﬁ
such that undul ations and opposed grooves on the mating edges of the ges
of the case nenbers forma space at |east as |large as the thickness of the
stack of dry separators and grip the outer portions of the separators;

sealin e S e t the aratqrs such WO
021 086980 PSP URBS P T2808 508 (TR B SeBEhE Rk Spird ot Bor i Bns of the.
separ afBRS®swel | mnthln said space.... 11. A nmethod according to claim10
in which the separators conprise cellulose. 12. A nethod according. to

claim in m@k the anog contains zinc, the cathode contains silver and
t he %%ctro TS 5&&85§%n%t%allﬁem ig l?\YEﬂﬁQa S SRBATRFRES i n
conblnapﬂbhls%.%%kﬂQ&PS@attery case as defined-in claim1l containing a zinc
anode, a silver cathode and aqueous alkaline electrolyte and a stack of

fron12 0 cellu ar at.ors.
% }% eqﬁt cording- to claim 11 in which the anode

c_ontalns zingc, the cathode contains gilver and the
electrolyte is agueous alkaline.

13. A battery comprising in combination;

a sealed battery case as defined in claim 1
containing' a zinc anode, a silver ‘cathode and agqueons
alkaline electrolyte and a stack of from 2-10 cellulosa

separators



