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| eakage through the vent system Additionally, reduced |eakage of hydrogen

| essens the possibility of hydrogen build-up (and hence explosion) in
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termnal of the rechargeable electrochemcal cell, in that it is
electrically isolated fromthe cylindrical cell can of said el ectrochem cal
cell, which cell typically functions as the negative term nal of the
rechargeable cell. 30 In Flgure 4 there |s |Ilustrated |n an exploded
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jelly roll electrode unit 80, which is attachable to the negative el ectrode
pl at®, is adapted to extend through the cutaway section-78 of the insul ator
pad 76 so as to affect electrical contact with the cell can 72. The jelly
roll electrode 15 unit 80 is further equipped with a positive el ectrode

. contact tab 86, attachable to the positive electrode, and adapted to affect
el ectrical contact with the cover assenbly 10 of the el ectrochem cal cel

Al so disposed in the cell can 72, so as to wet and flood the jelly rol

el ectrode unit 80, is an electroryte material (not shown). The electrolyte
material is an aqueous alkaline soluttog, for exanple, a solution of
distilled water containing from about 20 to about 40 percent potassium
hydr oxi de. 20 Di sposed atop the jelly roll el ectrode unit 80, inside
the cell can 72, is a second electrical insulator pad 94 having a cut amay
secant portlon 96 whi ch alloms the electrlcal contact tab 86 of t he ' "
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35 Tne negative el ectrode reactions are reversible. The reactions that
_take place at the positive electrode arg al so reversible. For exanple, the
reactions at a conven- tional nickel roxi de positive el ectrode as
utilized in a hydrogen rechargeabl e secondary cell or battery are:

B R T R L LR R L AP T TR M A en e st e pemben ot aedeaqeimeee . s



-[err] Hydrogen storage negative el ectrode cells are desi ghed to 'opefate

with a nickel

hydr oxi de positive elgpaisssd208nd a hydrogen storage all oy .

2

negative el ectrode, separated by non-woven, felted, nylon or polypropyl ene
“separator. The gplectrolyte s nenPLaI |y al kal ine electrolyte for exanple,’
20 to 45 wei ght| percent pot assMﬁtmﬁydr oxi de, ‘wher.e} \ak Rigte/imeg/Bt hrs nydr oxi de *
may al so be prepandovirPiatd (BHoRf quantity. A cell utfl b;||1r)goan o
el ectrocheni cal |y rechargeabl e hydrogen storage negatiiveosdeect rofle offers
i nportant advanfages over conventional secondary clel kss: Rgghargepble
hydr ogen st or agegn&gabh Bfcofd €Ct rodes of fer signifilfcaatiyohl gher ppecific
charge capacitips (both in ternms of anpere hours. per cui.hghess apd anpere
hours per unit polunme) than do either |ead negativie ekpsygodes of cadm um
negaioi ve el ectrpdaspys a resul tof the higherspecifigegffiafgge cappcities, a
hi gher energy 5Dp giflgRsiih ¥ Tdibicdsfilg™ of watt hours| pgg, Ught mass|or watt
hours per unit polune) is possiblé with hydrogen s (o] - 1gattery than is
possible with the prior art systens, thereby maki ng Rypsggen stofage cells
partléscul arly SVJ table for many com nercial applic t'chﬂfw"Zﬁr oggn storage
cel 1% are of twpgt | | itipn to
differences in Bas?’l(@&%gﬁéﬁ?h@ﬁrﬁeﬁﬁéni%aﬂ?{ﬂsq‘ég&g&%m theiﬁ: cI aturp, the two
types of cells-Hiffer in their nodes of operation.| ||§1g7g|ormal operati on,
a sealed cell dpes not permit the venting of gas .t E\e gghosphefe. By way
of cgntrast, infa vented. 55 cell, venting may be R 3 f the hor mal
Qper ating behav| or. As a result of this difference tcg gnt assgnbli es
associated with Fasq )ml of cell are quite differ F{g ne apother, .and .
the anounts of ek PEMEHL cell container r ?P o the|el ectrode
geonetry differ % gnl fi cgnt l% Seal ed cells are gene nuf agtured in
manyzsconfi gurat| on lico WAt |y i ncl udi‘ng cylin F iR %nd rectangul ar.
EP 0 546 220 B1| Net'sp ‘% VAU geask it " Leak R4 ‘e1| n cc/2f hrs A
Cover Plate (no| hol e) Ce4 P81: 0.0fL Cell 2
. 0.008 Cell 3: 0]011 B. Standard Silicone Cell 3: 0.9 -
Cell 1: 0.8 Cel| 2: 0.6 Cell 3: 7.6 10 Celtd: 25ppyy
Cel 1 ®1: 2100 D. Bl FilitoBH WA eYRPateEaopPRSHaTIRRt i ng Cell 1:1.3 Cel l. 1:
Q7 Cell 2:1.5 Cell 3: 0.3 Cell 4:0.7 E. Silicone [SefeldPdith a | |
mechani cal | y po| i-SHieere #@vaspulregiceprer lamingle] 1: 0. 75 [ceCP RO@%5 Cel| 3: 0.75
Cell 4 0.6 20 : 1 Cell2:0.08

Cel | z5: 0.9 Cell
1: _@m Cel | . |
H Silicon with a vacuum grease | ani nate

1.0 Cell 21.’he pame e&qrqnergas qgtageddﬂaqxiammemgmggaﬁyheremabove was repeated vyrth thgfoflqw(p@ ﬁ@tewlst h
an evap8PLP¥eBifyee 'ﬂsﬂ% nat e
wihihea sputtered cop
Exanpl e 3 The sane. expe.

Cel |

Cell 1: O.

her ei nabove was

following results.

45

50

Example 4

6: 0.3 F. Silicone with nylon |am nate
2:0.014 G Silicone with an asphalt

Cel | 1 1.3 Cel | 2 0.7 J. -Silicone
i rat hl- 2: 0.08 35 -
E rinent 'Zﬁqii ail pd in i?%%b?ﬁmfdg | at el y
repeaﬁ@!bmr@ﬁﬂmhﬁe foll ow ng npt e®4lial &8 and gdve t he
Cell2:1.0
B. Silicone with a nylon laminate . Cell 1: 0.00
Cell 2: 0.10
C. Silicone with a sputtered copper coating Cell 1: 0.15
' ' Cell2: 0.6
Cell3:04
Cell4:09
Cell 5: 1.0

To reproduce the hydrogen containment results detailed hereinabove on large sample sizes, a plurality of identical

C-size electrochemical cells were constructed, each cell including a negative electrode formed of metal hydride, hydro-
gen storage alloy material. All cells were- subjected 1o continuous overcharge for 2 weeks.



Mat eri al . Leak. Rate in cc/24. 'hrs A Standard Silicone °

Cell 1 0.8 Cell 2: 1.0 B. Siliconeemotie2zeomil on | aminate: Cell 10
0.00 celt 2: 0.10 C. Silicone with a sputtered copper coating Cell 1: 0.15
Cel | 2: 0. beamtep inthis gyargple@ere determinéd by weight loss measurements. Since even small quantities (by werght)

Cell 4: %h@wem qseaping frory thEeeliy panedipnieally affect thy intemelsharak kedandshibe Imprvergandue to the
- cont ai nrﬂ?ﬁf ?'%%eawe v a"qwéﬂptﬁ’@?r eanba readjipobservad e @ persepdf the giapled Figare 5l ural ity
of i dent cAIMTATR ’Pdﬁfﬁ’éfﬂs@ﬁF"”‘%‘@F‘P%“%P&‘“‘&UH&%WW dgre labgested e p single

la er of s lcon nso
i ncl udi n ,a 1‘°" tifayer comprsiiessertyn af tag instanty e
oy el éjfst&%ﬁ?ﬁ?gre%a B e WOt or
weeks. eak ra %ﬁ earrple were determ ned by

wei ght Ioss rreasurerrents 5"6|$$epﬁh4ﬁ 'r\lew%‘é;ﬁ{h g,}a%(by wei ght) of
t . |

hydr egen escapi ng fromthe . ct the internal
charge bal ance, the inprovs rrent%ﬁ?e to the uQ@”of septuns” versus "new
septuns" can be readlly obder ve®i'8r om a|per u881! of the graph of Figure 5.
In this exanple, "old septym' r@#8rs to|stan®88 vent| septuns of the prior
art which were fabricated flrom %*®ingl e|5 | a983¥ of si)icone. In conparison
ther& o, "new septunt referfs to%t'e novel nuPei0-| ayer| conposite septum of
the instant invention which is 988ricated frefdthad a | ayer of silicone with
‘a nyl on/ buna conposite | aninat e¥#3¥her et ¢§. Th@0®r aphi clal hi st or gr am of

Figure 5 is reproduced her gaft e?287n tab*l ar 080m d d Septum (grans)- New

Septym (grans) 10 0. 428 0023 0,011 009®O 0.011 0. 225
- 0,003 0. 405 0.[038 a&6 0.301 .
0.118 0.010 0.922 0.001 0. 357 0..008
0. 287 Finally, it is to begnotgd thabthe pemt mechanism disclosed a@l afE@edHei@if Gunctions effectively under@at301
Fi nal | y Strqppic pagdifiqns. such ag being threvayinte #ire ordping shertdirenifpd fihd ipreedursdeondt mieabed, thwibaited/
her e#n f”ﬂfr’f&"id?) mge %:Tsfg@ s ramang, iHteyedvant structyre MeseP ledieshirerisuhsatasiieitic carditioesi ng
t hrown i 84T [%¥¢or being short circuited. If the pressure is not

rel eased, the battery 25 wll explode. The design of the new and i nproved
vent sticigidlr € has been tested under such catastrophic conditions with
excel lent results. Cains 30 1. A hydrogen i rrperrreabl e reseal abl e cover

assefbl Y. (Alfdroden fmp%%laﬁl@rgséaﬁﬁe &dr Ess&ﬁtﬁr (((K ) seQI e E%ﬁ%ﬁf@%cﬁmge&w; @gérfcéi al,

netal  hydrethenyayddmediesan Sbragetsy-clodtrdcktynicallcBIC ik
assenbly conprising: a circular cover plate (12) |nclud|ng an annul arly
radi used vend ciouarfcoveepldtd 63) ifcitingh ahivareadiisedi@h orifte Ciis] orHedthere®mRUFH: €SSi bl €,
el ecgri cal | ya éimgarl camprasgiblel eigtrigiylinsuntraliagy) sedisbly utitba alotytge diti@ni6rbrice bishig ERBIC e
of said coveraip(ighe (12); a vent septum (18) conpressibly deformable in
response to 3 Yersepian (1@e¢°rnpms@y§af9@ab!ﬂtd respAnsd tal imterral del/prispate egisabstanidy hyeabdne
to hold i nt &fpgme hé%%qﬂ'egmﬂereeﬁweab iewcaisedeieningd drogsuuiesange of erga ivyekgin? €20g psi)
14,1 kgl [er ja'dg °°'§E9P aa'%‘@ fiiep Hﬁ)siseee@dawﬁo)mmmmst eneivert erenind @3);
and/8 hood cg zlﬁf '"ﬁ ﬁd tPRIUMREBone vent openr ng (22) oper atrvely

ositioned 0) character

i) fmfé p?r r@é@% ! '%r u;fgze rzsh%;pgz cPrasa
T0b) of & hi Salanly MR iner Seoniap gﬁ&% B LOA
bei ng resi stagh idwrdassl r@&&@suéjdfﬁf:wr&aons

2. Cover assembly as claimed in claim 1,

characterized In that the vent septum (18) is dimensioned to be approximately two times the diameter of said
vent orifice (16) covering the same and slightly protruding therethrough.

3. Cover assembly as claimed in ¢laim 1 or 2,

characterized in that the maximum compression set of the matenal of said layer (25) of high durometer hardness
is no more than 10%.

s 4 Cover assembly as claimed in one of the preceding claims,

characterized in that the ratio of the volume of said hood cap (20) to the volume of said vent septum (18) is greater
than 2: 1 and smaller than 10 : 1.



one hard layer (25) of a material of high duroneter har I n

the range of between 70 A to 90 AEPips546 220 B1 and a Ioﬂ mg Iﬂ:ul ﬁmﬁ““'

hysteresis of a conpression set of l'ess than 30% 2. Covet. dssénbMy as *

cl ai ned iLerkedtesiimthig exawhla ware tigermingdloy weightiitas méaswreretst Siseptamsmald@iantitiss (by weight)

di mens®drirgen escarinodigmrindetirerae ipmatisgly eifectise intreal dhamgeebalanceothe supratervantiueas the i ce

(16) c'df\?é‘r P'ﬂ PLUS" \OERHB e BPPYIME AR Pareaskivrbpamer fiem & pyseldh e aighh of5gud 5. Cover
R 3 AP et pof! é?fefﬁ 1q Stgrdaig vent pepiume pldhe priaiar which Waie fqbrieatagriremmsingle

ref w septu fers o vI I rc it i

Conrogrd i .&fﬂp;r,mgf %;.aaﬁ,o ppry dpae o T it b e

Th %ﬂlcm&g fF| 8 ﬁlﬁ reajler in
pr ecedi ng cﬁ I ms, charact rized i n that ra |o "of the volune of said
hood cap (20) to the volu [ is greater than 2: 1
andosnal l er than 10: 1. 9 e tﬁ@k,ﬁ?_ygﬁ%&u g'(a"hg) L M S * Leak
rates in this exanple werp det°é‘|2?n ned py wet9At | oss| measurenents. Since
even small quantities (by|we %1‘13 of hydro Tescapijng fromthe cells can
dranatically affect the |nter #25 char gp bal%@8e, the i nprovement due to the-
use of "old septums" versps " PP sept uprs” c¥Bbe reddi |y observed froma
perisal of the graph of F guré”S8 In this 3®&Rple, "lold septum refers to
standard vent septuns of fhe ®%®r art|whi ®%ere fdbricated froma single
5 | ayer of silicone. In|conm®@7 son theret®08" new sleptum refers to the
novel multi-layer conposite s&Um of [he i®Pant invention which is
faBgicated fromhad a | aypr of083|icong w t®#0Q nyl on/ buna conposite
| dmi nat ed thereto. The grigphi ®#F6 hi st ol gra@¥" Figurle 5 is reproduced
hereafter in tabular form O d Septum (grans) New Septum (grans) 10 0.428
0. 011 0. ffinaly itis to be noted that thp wygnt meghanism disclosed and claimed heyeig fi@ctipns|€fgctively under cata-
0. rgohlc conditions, such as being thrown into a fire or being short circuitgyl. if thg pressure is not released, the attey
0. g2 Wil explode. The designyf fig ey angdmproved vent structure haspegyyyigstes upder such catastrophic conditipng) 70
0. 023 Withexcellentresults. ) 449 666 10.301 Finally, it is to be
noted that the vent mechani smdisclosed and cl ai med herein functions
ef fectgygby under cata- strophic conditions, such as being thrown into a
fire or being short circuited. If the pressure is not rel eased, the battery

25% Vi, |k hyiegbrD@lSormdeBR rédBSdn@iovf astsé?r%ly@‘ﬁ)Won%@ﬂmé HPEHR M@IQHV @fr&t'e"ﬁﬁrﬁéégebyy@udhﬁls
been t esinaal hidiidehydydhl sttt Al bIOdBEEMEA BAl] daki@\Var Ak dntblyR%mSHis nE resufts.
Clains 30 1. A hydrogen inperneabl e reseal abl e cover assenbly (10) for

seal i ng t he cirmilat coganiale{12) indfdirg an etlaiatlygatusédventeyick 16y fora@b thers@ikaabh; hydr i de
hyey ogen secFalge canpressibieleleaticatydireinting sitg (243 bdajablg affied elonghe arsgwfanbhap of said cover
conpri si ngPa& (Br cul ar cover plate (12) including an annularly radi used
vent ori fi @¥ent $@UnT () sRropreshibly defermattinyn resnenssite intealicell prensyre enrssubstantially hydrogen

el ectrical f ef”??é ?Eﬁ’thP'H ‘e}‘?ah Eﬁ'&? beé"é’él%ﬁ?‘ "‘&‘F? PrResHre AneR g(ﬁ?fecm@ & ke/ernfriEQrmeinc e
of said: co el t°p f'§%;:§?‘)tﬁ‘?ﬁ’? B cRIAP (Neludnast pash ereyieprepeingidR)
re¢ponse t§ hArQét "p:§§nt§ ﬁerﬁgpié{grga?g: % substantially hydrogen i rrper rreabl e

to hold i nta L Is St ?ere% &ed sese gt?eas ﬁiexglre? Lng
14,1 kg/ [eééiibz‘ 95‘3: aSE B g PR i ah
and a hood o&ﬂi&rc(l (25)8 ARG Rgh :ﬁ%ﬁﬁ rﬁ rﬁ%ﬁesg%%ygﬁg}&% .Ejgﬁ, h70?\3 t} oA,

Opgr at I vel YMndeiew bl‘eﬁﬂt@(ﬂy@éf&fs oS@éd&mpké@dUn s81@30bdd Mah é@ﬁ_, Char act erized In
said vent septum (18) is nultilayered and conprises at |east one fl eX| bI e

| ayer 2 1Gmer ad&Hmbly @$ claiméd igbibipy 1f | exi bl e, substantially hydrogen i nperneabl e
mat er i al choectegizecis itisat shetvet @eptyml(18)gedimehisibied $d trapplyanaéimouigls thadedmater df et
one har dvepizpyiige (162®)yering thg saregt and slightly pfotrimiing khedbthrcwgret er  har dness, preferably in

t he range of between 70 Ato 90 A,
Cover assembly as claimed in claim 1 or 2,

characterized in that the maximum compression set of the material of said layer (25) of high durometer hardness
is no more than 10%.

55 4. Cover assembly as claimed in one of the preceding claims,

characterized in that the ratio of the volume of said hood cap (20) to the volume of said vent septum (18) is greater
than 2: 1 and smaller than 10: 1.



15 .and a | ow pressure hysteresr s of a conpression set of |less than
30% 2. Cover assenmbly as clained i gpolsabeedBi char act eri mellm Iumm’“m’; l!ll
vent septum (18) is dinensioned to be appr oxi mat el y two t

‘of said §efevenadséribives ¢iaiBipd i oneof inagretddipg sia@ine and sl i ghtly pr “ot rudr ng

t heret hrou gharaefr-zsd intiaf &did lapod eantf20y urges seil eentrerturh H8)cloaiishealll cover @ate (12) at a net com-
char act er i PEEFNR! Iesden 8%  naxi num conpression set of the material of said
| ayer (2;,3) Cov u Ione er hardness isS no m)re than 10% 55 4. Cover
assenbl y ag ﬁ&éé]’nt ::'sal ",';Qt:e ! E) SSE%ZH% m;bp{ characterized in that
the ratio g d (gégeatﬁ %l RO TR b‘5°mf"8$sf Sel0GPRIRE PEppsutg Pefwera 3¢-6
septum (18) 1s g?’eater an . 1 and smaller than 10: 1. 9 EP 0 646 -
220B1 * £ c°rerasséw.b.yécrsme&ﬂsﬁerofasseemr,ycms claimed in one of the preceding

clai M8, Chakasdiaizbd R ehak ShiclvBrabephid (£5) RABAL SR ay2Ph o8 Secs ) &
( 18) agai naiped@blle, BighnEiexibib bterial dnd saidhardiaydE5)©05aN high %&i&gﬂhﬁ s%}%?éug gﬁ %25 %
6. Cov eetwees saidipb Yextad laybra(19®dod)n one of the preceding cl ar ns,

characterr zed in that said vent septum (18) is substantially conpressibly
def or-mab¥- e Cever gspemblyias elsimbbin preehthe dre@diageki®8, 7 kg/ cn? (350 and 550 psi). 7.
Cover'” assefiraetesizedin thapsaid laver (25t lowhydydgen Revmeetisihighty fieioteinmaerial s Buna-N nylon reinforced
characteri #8838 n that said vent septum (18) conprises a first layer (1 9a)

and a se&o d Ia%/ b 1 9b ofl said hydrogen |nperneabl e, highly flexible
-materialaf ar mtha y ai ?5?2 of .said ur omet er har dness bei ng
sandyj ched, ? ?@)[ e g\émf 8% 2B ok ‘f"ﬁ?‘é‘?’ gn %‘Tb’@ea" maferigips a Bicknegsab poturos BAB| v
as,cl ai med” | n one e pre?cedr ng cl ai s, characterized in that

sai d | ayfr C&v@@ssé?rfblya@t\%lmelﬁﬁ%%hpﬁgm%lﬁns " ghl yflexible material is

Buna- N ny| exardctdrRécih fhathaldBig el 25) ofhigh Urﬁ&erﬁa?&r@&brla%éné?@f ﬁ'rl\eﬁlom;go el gfcgr]le
characterized in that said hard layer Buna- N nylon rel n orce

mat eed al 11hasrecasédribp koasapedh catigyeen 0, 05 20 and 0,38 nm (0,002 and
0, 015"). léhardcuwiesd ia s sd harcisyecRBionambon Bon@ARildh hishanifkhéss 6iefhdert! AHBAB4 mm
charact eri@@daidd.that said hard layer (25) of high duroneter hardness
material is formed of carbon bonded silicone. 25 11. Cover assenbly as
cl ai med RnCRprEsTHRY as aagcTene ol therfededing digims, sai d hard | ayer (25) of carbon
bond&d si | FreEATteRiad 'atftahf%q@r'féesa"brﬂsunetgweeW)ls Telrep & hg olymeric i@erdtnyiend 0, 1 )
1+ Cover assenbly as clained in one of the preceding clains, 30

char act n that said electrically insulating r| ng (24) is forned of
t he pol ?ﬁ%?t?gs ru"fﬂ'err al nylon. PatentansprCche 35

ver s eoel i AR A ‘\‘*%;rgk%é’er ol

ei ekt r ochewdosiGieeBadvRinath y lgbrdbSgiRistings- V\asser st S er”@ﬁersses
di e Abdeckanordnung fol gendes aufwei st: eine kreisfbrm ge Abdeckplatte (12)

mt einer ri nigéksisorgigs BBREIBEEHDiit diher fiforigRibGnmBad butdtsRRudgBlibsdd thEBngs-
</\494 : Gbﬁmmgﬁ)( 16); einen kreisf6rmgen, zusamendr Cckbaren, :
el ektrisch i siodn kesiskinigen, Risargmen@didkbarere elektisels isaligreddad Ring: (24), aagerde@lbhlrﬁnﬂéhgsieﬁer

Abdeckpl at t e Uiaags derfodekiagte (12hefestistisle Ent| OF t ungst rennwand (18), die in

" Reakti on auf eigg Fdfftupgsisennwand 118). fie indReeiditn api einaminnered Zelehdnsk zusamreppnitkaar verfotinbam

wesent | i chen 3 své?egtf"‘(')‘f’l‘ﬂﬂ?ﬁﬁ“ﬁfﬁﬂ‘d&%'?ﬁg'gr'ss g Innendidelse eipieeDeR gorbestiemters Praektypreich
ZU halten, wobei grﬁﬁreanwgrd ag&geq_ErﬂQjWWn R Hd agporgnet ist;

vor best i rrm el

hal t en, es°wg' %i%a %%t ": (il W%T@P“"Eﬁ{"?’@f“ﬂ"ﬂ?{ﬁ?&‘r“m@ﬁ)gd 'e(‘lﬁia"hﬂ?@@@‘r Hidiungsst ;

sowi e ei ne Mt wenigstens einer Entl Oftungs6ffnung (22),

di e wirksam ghed ufddlrén r;nu meftrh .&V}R@Qen %t QS dé:':ﬁc ! aduérr?em
A e A

gekesnzel chngdenieQBIE: i vﬁs#ﬂé serstofidiffusion

1al,
weni gst ens Sbddtindig r&?@obieere A X hicht au@é&’% mMal Eéﬁém‘.? oher Durometrﬂj-larte evor-

hochf | exi bl esugt lh%%ﬁﬁcﬁdn?hﬁﬁrs%ﬁﬂbﬁ&r@l obioHaHCikhyeBle SR HikIAndYR SOk ng vdnveni-
gegenOber \Wags els 80%édfwhbist.f usi on

55 2. Abdeckanordnung nach Anspruch 1,

dadurch gekennzeichnet, das die Entliftungstrennwand (18) so dimensioniert ist, daB sie etwa den zweifachen
Durchmesser der Entliiftungsdffnung (16) besitzt, die sie abdeckt und etwas durch sie hindurchreicht.

10



bestandig i st, sow e weni gstené"ei ne harte Schicht '(25)
mt hoher Duroneter-HArte, i Hel i

_und ei ner N ederdruckhysterese der bl ei benden Verformmg voon cwemi -Mgear
30% auf veei AtideckaBriRung Abdickpsirb i daedlg nach Anspruch 1, dadurch
gekennzei-c#asurch agkedngaichnBt) t4nCie madysler thaihouder\dri¢nai dsoMalérialerisi Sshicte 1(25) g hoherla B
sie etwa deyormelgsHitecicatmeiaictPbstsist. der Ent | O‘tungstfnung (16) besitzt,

d| e SI e abdeckt und etvvas durch sie hindurchreicht. 10  * ~~~~~~~~~~~ C
%Whﬂﬁ’ TP oder 2. dadu

ekennzel c e P{%}Q "'él? d m%FF "STEHSA pEFégo)l%’é{f' (¥?'i"’éﬂ"sdeﬂré}“"f
%chlcht (2@ Erdn :ESEB fo fiomet” gdk e‘rxm%bsht mehr alI&s 10% betragt .. 4,

Abdeckarsormamomnsah@famﬁwormeh : %ﬂ%‘ﬁ@ Anspr ~che, dadur ch

gekemnzel ciiaich gliehnibfthne{Cdadle HAlLS ibl B
Vol &imen  desunguh b?&i‘nger g«mg,s;agaearamwm" ag;% hogkiek3er ngﬁgm‘m?ﬁ%@%ﬁ? Ngt%%mp"m"g
10: 1 ist. 5. Abdeckanordnung nach ei nem der vorhergehenden Anspruche, 10

dadur ch égekengaroidoing eéch edetBod v@nhdriptidnaskaepacn,20) di e Ent] O t ungst r ennwand
(18) mit edaderchNekenudeinhpet] duseic ENNGngEt@NNVABN{1B)am wadeticBaPHeTRHREN FisBhen 24,6 und.
Abde®kpl at 38 ka3 (3efruae kIO psibzusahiyehatrRckbay vetiaunbgr istach  ei nem der vor her gehenden
AnsprOche dadur ch gekennzel chnet, daB die Entl Otungstrennwand (i8) im
wesent | ic HAAgegsaordpyngRach qingr fles votkargehenden Apsrilich 38,7 kg/ Cn2 (350 und 550
psi) zusa P B%W ?"fdGPH’BS?""T‘@PS"G‘T"W%&GR%MW a‘f‘i'!ﬁﬁd‘gﬁbt@ﬁ eipg 7y¢sity Shbicht

vor hgr geh ( und r pdigihage Schicht (25) mit der hohen
1509 %f t ungs rormee}]eﬁw?a:ir%agw'f T8 %8 ?EPEP’% eé' ‘ﬁ‘fee Iﬁg %ﬁ"%’ﬂﬁ“'@?’???%‘?‘t e Schicht
(1 9b) QFUSAHSRBRSSER &Lg%wg@y& ngchf | exi bl en Material aufweist

und di e hadahiGrePgide o y che
den bei defgugf:@igﬁ&U&mﬁdﬁ%&:ﬁ%hﬁb@ﬂal ht I%-n W%r g}l?égsg%ngeor% gt aq? P

Abdeskanor dnung nach ei nem der vorhergehenden AnsprCche, dadurch -
gekennzei cAvaetanod@ingnath @nspiubn ght (25) aus schwach wasser st of f dur chl assi gem
hochf | exi IHadurch/pélennzaichee,3ias dia @arerSchicHP @5} HuE A PO INSMNNERAVSkiAvkisin RatelR bRE bike
best eht. 2Wisthen APRled REB omAdMON2gn@els”) Besspr uch 8, dadurch gekennzel chnet, daB
die harte Schicht (25) aus mt Perbunan-Nylon verstarktem Material eine
Di ck® zP-SOREIANrOnRg pAsH citenBSr Hahe(ddhaddeh AnpridcBe, 015" ) besitzt. 30 . 10. .
Abdeckano rddﬁﬂfﬁ'g:?'fawe'é!‘% IFRR1de hage BehishidRohaus HeterishmisishPHometertide als kohlenstofige-
gekennzei cHfipe %'gg‘QfP‘é’e’H%rte Schicht (25) aus Material nit hoher
Dur onet e A—lgec}(a odus I enst o{fge- bundenem Silicon gebildet ist. 11.

a(i i)

Abdegkanor enn ei chnet, daB die
e ésf;ﬂ‘?*f*gﬁqgigﬁ'{‘% T e s N I X
und 2,54 nm (0, 04 un esitzt. 12. Abdeckanordnung nach ei nem der
vor her gﬁﬂ%%ﬂan&&ﬁﬂé thaner%@b&r%e%&?m&%ﬁ&net daB der el ektrisch

i sol i er endrRdifeRgekertrbichnss, cESa8: BolErREdTBERE RAb MYHLO Bom MG RES
Réveqd| cat | ons 1. Ass;rrbl age ée crouver cle (1 §2%r/éjscelpg§b ggﬁh%g?ﬁreggmdéqs,&

| " hydr ogene, pour sceller la bolte cellulaire (72) d'une 45 - cellule
d' accunBewendieationd ect r ochi mi que cylindri que rechargeabl e a hydrogene a
alliage d hydrure de netal, ledit assenbl age de couvercle conportant: une

pl aque {1 ﬁsea@'aseé@@aw@hm regqefiablg|impemesable Aiyemgine. powtacetienlecotteiceliulaire (72) g'aneA
| ai r(16) B'erarqymuialion fpciishimiate cyinghiaus rephaggpablacthyaogene ¢ eliape dhvtruredgpingtaluiedt 50
un anneau {Z%¥ aQ?ldFEﬂﬁ"%[?'?‘?"@ﬂT?ﬂ'r essible electriquenent isolant, qui est fixe

de nani ere sce irconference de |a | aqu

de recouvr e%,% cﬁ ié@ & r&:%uw mené °'"éﬂ'ad%°°rﬁp%83'§”'l° °3‘fepurf§ SR d8e dme naleiee

gﬁ. rm;g ![ e; gnﬁﬂﬁﬁ%ﬁﬁ&%& il .ﬂde et s@érﬁ'%f‘esﬁ%r %agrt:m?il Y &taf%tre%léerug le
n

pressi ons i ninetibisd beMish HifaR (1BF4drosl cﬁfémﬁbid e@mMmﬂ@ssBﬁa%§ r%!aéﬁa'\ Eﬂg Srggtoﬁ EdRLiRRe

de par exenphtérieird siluiegiseitBiondd hpBerisdble d rBydrdgbHeHOUN réBiLtaAlde IR G H GitdiBures inférieu-

sur |' ouver treydund ganiresds paeséuorq:rédéteﬂ:ﬁw)ee dépan Elemplel 14Ny ek @PNRI), (Pdbiso BER Agdnadat
au mbins unGGUme@mtrweeme@mise) Al"air (22) .qui est agencee operativenent

ainsi gu'une chappe (20) comportant au moins une ouverture de mise a 'air (22) qui est agencée opérativement
au-dessus de la cloison de mise & I'air (18),
caractérisé en ce
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“au-dsssus e 13 ol son de s 8 1'aic (10 carcroriss N

.de misea Pair (18) est en plusieurs couches et present e au mdi ns
couche (1 9a quq_la%;onﬁé wigé Dllaie (18Yestien pinsidudicoOLBiEsEt Anéserteaufmoins irigicbiche(1 9a, 19b) flexible
sensi bl ement e P EVERIH haute fiexiblitg deepgiuament inpdrméable rtbyhogénanui est fésistarit & fladifusion
d' hydr ogene, 94 Eg%l“‘sa‘ij‘aﬁﬂpﬁ%“fﬁ VChed2R) Higre proummaifijpu haife dietéygle eréférgoce arsane e

durete, de pPEPRTedR &8 901 FLaverine byPiAgais 2RasSABreASIon o8 GPMRIesHiN PaRTBReNlg e MApaie 8P tsi 5
a basse pre gka‘geggc com se{gsal on dB Iorr‘n;mente de rml ns de 30 % 5 2.

reven

Assenbl age ghetér @J oumgzll ,c ? g)l Cc%ghlg\ [\ iR rval RroRi le'lr(r?ent a
cl oi son dele%tﬁfs o diaméelde [ Hé BpduPi §° @éﬂe jssgfe %P g’ﬂﬁ@
approxi mativement |e doubl e d| a tre de . ouver ure Je air (16)

qui ha csauxgsem@f;geeueoumcnmvaﬂarréaerldegeﬁ espnt. 10 3. Asserrbl age de couvercle
sel dn | a r earadélise ah icOGuela aﬂwp%ssudaaér&ﬁﬁéafeln&emem dG Mratdiitl db B cERAPESEHaRE durets ne

per manent edépasse pasmoelu mat eri au de | a couche (25) a haute durete ne depasse

- pas '10% 4. Assenbl age de couvercl e selon | une quel conque des

revendi cat Awprgbiage de@deerrecssion fLife quelconqesedes Brendicalionsrécéentepie | e rapport entre

l e v&l ume ersaqiéfiséien eqt(ezeo’pppeﬁ ertee lamglumerde lg ehape, (20) ab leyolvmetie ladicisen de thised fair (188)
est supen%ﬁﬁ“"&”"!a 1 1atinferprey0elir a 10: 1. S. Assenbl age de couvercle selon -

‘'une q es re endlpatlons precedent es, caracterlsG en co que i-a
chape ( c rac ue '8?1' 1 ‘§‘8“e 6§ 10 ‘?"F'Q?S?i |
I ecoyyr ene s|q o ?Jﬁgs 0}?8 " ﬂe‘ﬁ §°"H% ar‘?’ﬁ?‘ﬁ§e EF€°‘{¥§"‘%‘ (16)
Assenbl age 3 cou e se une “quel conque’ des revendi cations

pr 60ederg eﬁsserﬁlﬁig@@&&ﬁ&e?cf‘es@lﬂn I%Pe cglulgontq@e del Rl aR8e p@c&@m@s lair (18) est

sensi bl em&aﬁfs@&ﬂ@ﬁu@h@%s&ﬁ@hﬁs@@I&é@és@&ﬁél n?en?défiﬁ%bﬁﬁ@rﬁaﬂt%mﬁt’eés%@%% s
entre 24, Gpressiotshitubekghtrs DR & 38Dk 136880 psi). 25 7. Assenbl age de couvercl e

sel o# Pune quel conque des revendi cations precedentes, caract6rls6 en co que -
| a cl oi FonAsdenbkgs de dulerciistlor Ifhﬁéquplbdh&t&l’ﬂeereuﬁh&cﬁﬁbrﬁlﬂﬂebécﬁnté‘souche (1 9a) et une
second coueHnstdrité Bhge qn larviniser deanissiaitpe(l Snpaidne uae brerijrel cagteEapdt ute sagid Euche
flexibilit@denmaiérigeimpermédbie adigobene diirteuté BBl etrmige quediroshbdess)agencdestéen
sandwi ch e?ft #endéeen sgedyich e ieddsasuxfcpushgsiipxibles (1Pagigb). 19b) . 30 8. Assenbl age de
couv¥cle seI on | une quel conque des revendications prec6dentes, caract6ris6é

énce qfe ﬁ"e"°("? o Selfn iypa QplPoRauerdss 19Yearieaiens BRI e a | ' hydr ogene et
a haut e flﬁer'ikr‘j1 (f?i“’:ﬂﬁ{z R BFEriay Riblemprl per@éahisd MyaropRpe o3 hpds tsilisest &5
9. Assenbl age %‘”80 HPETEY'SLRGH™™a revendi cation 8, caract6ris6é en co que

| a couche &Qérﬁolaﬁ;gégcoﬁ\ﬂrc b AVYorsd &bﬁé% par du nyl on perbunan posshde une
6pai sseur &pdci&isderd) E&oga mg tefidu rQﬁch]é%ar)du né peéﬁ%ﬁ?@s%ﬁlngg isseur
couvercle &,ﬁ&@ﬁsgtug@mg Whdog @46 des revendi cations prece i
caract6rls6 en co que |a couche dure (25) en materiau a haute durete est
for nee parAsdentiigh S M@rcleisBortunciabIRAGR. desl rbvendictisidiplsagenisle couvercle selon | a
r evéfidi catdaotétivé ercarrgne eoslcsddumi25) en Gatérial 8 habi il sdiusrsd pabon shitons iid 4uGarBshe) | d
au carbone possbde une 6pai sseur entre 1 et 2,54.nm (0,04 et 0,1'). 45 12
Assenbl d}ersgunbiagedeowiersieseipromreyendicatioidel conque des revendi cations

pr ecedent ergractésisg en Hrque s ceHhedyrederd en silgenaditian qamae ropsdda unp épaissrenentre S gll2gdmmest
forng par (PL4#8r8ri au pol ynbre qui est le nylon. 50 55 12

12. Assemblage de couvercle selon 'une quelconque des revendications précédentes,
caractérisé en ce que I'anneau (24) électriquement isolant est formé par le matériau polymare qui est le nylon.
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