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of the same size and shape of their primary counterparts. The risk thus exists that a user

may unknowingly place a primary cell into a charging device while mistaking the cell for
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ildustrated in Fi.g. 2A.  wherein the switch is in an
ﬂw&%@ﬁ%sé%%ﬁﬁ%ﬁgbf Eﬁp$$g. 4 is a partial sectiona
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[0013] Fig. 5 is a perspective view of a cell charger
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numerals correspond to like elements throughout, and in which:

[0009] Fig. 1 is a an electrochemical cell incorporating a resistive band constructed in
accordance with the preferred embodiment of the invention;

[0010] Fig. 2A is a sectional side elevation view of a pressure-responsive switch installed

in the cell illustrated in Fig. 1, wherein the switch is in a closed position;



[0015] Fig. 7 is a top perspective view of a charger
constructed in accordance with an alternate
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[0024] Fig. 16 is a schematic sectional side elevation view of a battery charging assembly
constructed in accordance with an alternate embodiment of the invention;

[0025] Fig. 17 is a perspective view of a portion of a cradle used to support a battery that
is disposed within charger illustrated in Fig. 16;

[0026] Fig. 18 is a schematic view of four cells being charged in parallel in accordance
with the preferred embodiment;

[0027] Fig. 19 is a flowchart illustrating a cell charging routine in accordance with the
preferred embodiment; and

[0028] Fig. 20 is a schematic view of a divider circuit used to detect cell band resistance

in accordance with the preferred embodiment.
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conducti ve connector noves in concert with the

grommet. A first annul ar conductive contact 26, which
w0 gooa/onepal washer in accordance with the il uBET/HSTA3/024009

enmbodi nent, surrounds the hub of connector 24 and has
havitiy AlpAE6T Sppobidele disposeligadisli adtending awter drigas IzmeThej fee

fl antgle 23. A second annul ar conductjve contact

betygpi A oulgh S%rrf% ob gromek ) and jaag spnfacs afterrHerd epﬁ@ap 18 defines
a cdif9T5h ¢ d'c%F%Qs%iﬂb'l}pﬁ‘?d axi al l'y upstream and
a

acent the rst contact 26. The first and second
[0033)]n€amtest02 64 198 carely Gxadciultize ogrlna'tge;sf gromfFet22 Qxhisbiat the

can rovi.ded i r e reci at.ed.
co s ORI O A SRR Y O retgen 4 His ARG ocggdtive
confRS 28 WMBP R a Bibfaf Reshef B 4d38idahde With BleqRtidtia€dl embodiment,
connection with the termnal cap, and in renpvable
sunmndﬁaﬂw dab of emuleﬁiﬁé%ﬁ@é has@ne@uopt wafape goeleetdeal gantaptivith the
uppﬁ:] ﬁa boet 23 n% a N 1glj 'ilﬁl‘fct &Jercﬁﬁtagt% t'clzhggaéln%lﬁ% A metal

waﬂﬂe@)@uﬁb@ndsrthm gmndﬂatandes pdsardned m‘hﬂy updatrdahladnddﬂmemohe first
adver sel y i mpact the cell chemistry. Suita

confpet 46 A firshandsreopdieontate2h I ars Firqua Hl%}es inFig. 24 but they
0

can% L}%{i/’\rg?% h :&ﬁefrosg%&%é 48l f)b&;ﬁgéh lg%grlfé'ha%ﬂ% &g i sk111 in the art.

Comtaaztl%dras aanppm\mrfabqﬂﬁhdt is awleladtiigaliconmgatioy w@xthe tadmngl cap,

peri her S sh d d sized t or.m.a
adifig el A e BT rRa P i LS
Smﬁ@égf@l@f@ﬁtc\ﬁﬁﬁetgdwe |nter| or and the exterior of the
The lip 38 also partlaII% defines a cavity in

!

looﬁﬁka@gr@m@é!ﬂ caB b forped of any sufgoieatly 8awibles nenoonilypaive inert
ma{%ngl %\% r?reé glce)ﬁé{lgr aa&q@lgaﬁgtcmé @eci{ Celréﬁlégﬁs ﬁlﬁi@%ﬁ?&éﬂ:ﬁ? fhclude but

are pot Rinited REpalgpropetic pb@omﬁmmddlyM%dtthﬁr gudvai@its. 22
during assenply of the ceII When the_axial .y

[0033l1Fae peieiicahed oferempmet 32 inclydes # AW aEY alt%@d’g%lx aardly
em%’ﬁé%é%%{a@gg %@J?llu% is féédﬂmd si&l to ESmPS A¥hARS \pﬁ{ %S)Ben end

secon ontact 28, and erm na
of tha pan‘Lﬁs roviids elbatrier bétevcen ﬂmrmtmooﬁnd the egtetibr éfrthenc¢lheThe lip 38

nt .. An I t .
alsBptiaf e BESEhh LS B G el By WHCD U et ippinal end
capcl%pand%%&ﬁimoﬁta%hﬁﬁ@ didp8sdaMibdip 18 ?‘ek@ﬂ&@i ABRITYRBter convex

seal. [0036] A flexiblé conductive tab 30 elecirically

surfaoe memrmlttthe caro Fbitedsl aranpedraver thegrammeb22 durmemssinbly of the

de_ 1 e int er
colf, B O sty b EoA DGR o ap 02 i (HiBE] djer ¥ gromaet 22 during
assémBly, aﬁglsta;éaunggrdvﬁdetdhﬁm@aﬁtth@groﬁﬁﬂalmgséwnd:émm:ut ng, ik
its ends to provide flanges 23 that secure the hub 27
teﬂ@fﬁab@f@rﬁ@ﬁtl 840 isphte thednieripsef the gelhEomibe amhientgHdieareyle An

opt%%?ﬂ&t%{?g{ sufct S% s h%l £k ?a?%éﬁ gﬁ& bE @ﬁﬁpﬁ@lé& 'b&%leeli} B B lca

act ereby I'pi'ng 0 secur
asséinblydnaidaghé v tmmm&engtherﬂﬂaelsmlo posi tion. 5 V\D

04/ 012294 PCT/. USZ 2400
[00581 éﬁ%ﬁﬁ%gmt%t%m ﬁw{ammm&h? Ffé%f‘s%nsector 24 to
the Bﬁh% el%é't‘f&iet ﬁﬁ tﬁé"ﬁ‘qterﬂfr QFtRtceA2 The cbﬁﬂdcﬁx?e é&rﬁ‘f&&t@r 24 can be

osi tion. | ow pressure state, the positive
an eledat tor udesthatzis smusedl in tled eamtml mmalmrxgdnyrmnpmg atpits ¢nds kreprovide

ﬂang%g bg 'that set:c%gen%he%lub 59¢ :!g?orr\llxlnet ii‘ andthe grs% tcclnytgct %b T:}%lg conductive

connector 24 is in electrical and physical contact with the first contact 26 thereby helping

to secure the conductive connector 24 into position.



connector 24, first contact 26, and second contact 28.
Accordingly, the cell maybe charged by introducing a

WO ewhargdng current or voltage to the cell. PCT/US2003/024009
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o R T PRGBS e bibh Bt on 2 AR R R B o bigh
preadug@stdef i nes one or nore outlets 35 extending

t herethrough to enable the gas to 6 WD 2004/ 012294
[ooaww%ﬁ? aisa obsirate 2 RPHpRsEl algmap venimemsrsss pressure
| .o t Y
(eefirbHE e B VRRTERee SUBBH, Efbarhllar iRt
coraaipt 8d camd¢foresi tentrally dispoded peesyirereleast channel 36 extending

axially therethrough. Accordingly, gas produced at the electrodes is able to flow axially
downstream from the cell interior 15 and through channel 36 to end cap interior 17. The

end cap 18 also defines one or more outlets 35 extending therethrough to enable the gas to



pre-sel ected pressure |level to release gas fromthe
cell. The seal can be reversible or irreversible.

WO @ej22M t ernati vely, outlet(s) 35 nmay be perp@Emnes1003/024009
open to the environment, in which case a reversible

flod firbrh IR eredb abfenithe3i A 96 b@fsidefentAenia&lt) The outlet can be secured
mai nt ai ned by bl ocking the pressure release channel

ag@sst undesirgd dgakagayith aiseal gueispewakadenpted insngile drensty te gield at a

pro SR80 ey T FAERE P o PEGTE HOREAI T bb rivord or

nxa&mﬁubber for sealing pressure release channel 36 and

utlet(s). 35 open to the _enviro nent

0041 hiAlegtiveYy %%t s 47 REHPE PRERENLY O V%f@?ment in which

castls ﬂé%r%féa]ﬂfgm seraf‘{oecﬁg’ RR& otflt&cdequnfaﬁﬁalﬁ&ﬁ&s%amg the
ease channel i1nclude, wthout Iimtation, a p ug or

preasurs pxrlea"sg chatneh36.hin panticwarathe outiprgssws stop 82 cian akso ffigncgion as a

ot P A e ol P PR R A

as beA R sdink préseiie rélB&e Chbhnel B 8iid Stlet(8) INET Mitlopesld the
envi ronnent. The pressure at which the vent system

enyigrenands nigadigien to th@tdéfqmblﬁm%@ml shoyap &fiss sevctwssfor
relg%égéﬁly Block lth@fn%%?ﬁ‘é ﬁle%spa{aﬁlﬁ&)ﬁnaﬁ& \xmh'bﬂtslgrﬁﬁguont RPlug or a

e overpressure’stop 3
spiigd. eWhen tHednteersyd oeltiplessuse rigases 8 wfﬁomhtlyﬁghﬁem,rthe higck $s

desired, but to,r ec ace at Io
urgfri%w 311@@%%@%@%@&?1?@%5 figéwr?enrgﬁswm Sfepath from
thd &@Hﬁﬁfeﬂ@@w tBe 68islde ehﬁ%rﬁﬁén%t Thé’?x'é&su%é/i'ttv@lﬁbﬁ ﬁﬁe%ﬁﬁ@steﬁrp

I nternal pressures of abou psi g and hi gher,
relpases th'C)Cpll aatbingl pmsmlheederpan@eomliow m@plméwndmmﬂsu@mﬁlew can

wifisaeatPe Besh Qe il ind RV QbR Bhaf P Fuleft & Moond o

prédsilireat ﬁfﬁich%nﬁﬂghs lRsifedly Biitb bérﬁalb lsécuaay nﬂb]&@e fidoweadsessures.
irreversible by enploying a_blo made of materials

Genpregdly gpeakens, ifweln@tak lydsids ﬁ%cﬂ?érg@ablg relb thg sabdy Vet ystemgesponds
to ggﬁn?gsr%eﬁg)trés\éﬁj&( of ?Ao‘ﬁ? 50({ ?ﬁ%\dﬁ{xfﬁ%gé é%%% 1? ﬂfiﬁ ?Jnrgg fof

ressure ated t
betWezakbout 11060 té hﬂmlislrg)se di scl osed herein can be

| oyed i.n both reversible and jrrev [ ent
(08 B opeting a5 Ioring RoMePre s B RHUbIAEB gh i 36 and
oug%é) 35Qah e ﬁ&ﬁ%l@ b mhP5ISH YL RS RALIRINA DY ‘éﬁ‘ﬁ:ﬁ: 1ﬁgl'}95100k

hi gher t harge currents currently avarl ab eto
maglernf ertdrmiaihatdocon dareyt toelshape atisideuipositivh thatcaedfectively

DI 1B ez PGS Rath Gor o RPRRANSo 1b1§l'/lel 188 b oS8 that blocks
otlfhr tArtEodel ddcfose@hbreiahRBnpidiRd 1S B6R SR ibeahH Srréverdble vent
charger to apply the appropriate charging current

sygemed on the sensed cell type. [0044] Accordingly,

o831 550 ALY R A2y 3P A6 g e

thdtaleehighdt thdpdhag@y duin@sts Qﬁ{'rbnﬂl}dzﬁmﬂalﬁly rtmgonveﬁkncmaasdchﬁdary cells
can be.  sensed by a cell charger 100, (See Fig
withewy failirg dug tp exeeaiye ué?malrceélmﬁ@e PHilgRFa 14 ot tim be desirable

to g{%ﬂ{aﬁgﬂﬁg nEGHd ife QQPP? fSRaARRer @%dhrg‘%eﬂg glsg harger to

pair o posing longitudinally ext end ing e
appyghs affjtoprige charging current based on the sensed cell type.

[0044] Accordingly, referring now to Figs. 1 and 3 in particular, the outer periphery of
the battery 20 is surrounded by a label 50 that carries cell identifying indicia that can be

sensed by a cell charger 100 (See Fig. 5). Label 50 is rectangular or square in overall



connected to a first laterally extending edge 54, and
an opposing laterally extending edge 56. Label 50 is

wo p@sall2ed onto the outer surface of the cell PEnUIDOHY24009
bringi ng | ongi tudi nal edges 52 together (possibly

shapepa dippiudey a pair 6f1’5ppb§lﬂg dongithdisally edtedding edpes 621 Edges 52 are
such that, | ateral e 54 is disposed proxi

coppssiedity @ ﬁéﬂdatwﬂasme ingflge 3 and A omftsg}gdﬁfegagg xtggding edge

561 %ag%l%Q§ fdgta‘%@ $hi¥8he 5&@1‘ Q888L bf’t‘ﬁe ead c§1912)l§ ﬁﬂﬁglﬁg ldngltudmal
10. [0045] Label 50 1s electrically 1nsul atlng

edgdsuie thgsthar (pesitdy averkppinghiorfotrth @n aamges. oEabeBIS@)déﬁIed such that

latggf%e%é? glsg%%g gﬁ%@l C{]thlg i{)%ﬁﬁé&@fe}t% S gf\égi(;ﬁg :aog ?eltteral edge 56

is digpHad ﬂixﬁﬁhl tRelgemtibe edNH bthdicsipoged proxi nal
| at era extendl ng edge 56. Band 53 is preferably
[00454 g_@belsﬁ%i lg ﬁlep@cg}l)bmsp 183, #nd gy das g restipncp within therange of

sogan ) o efoié fg?ebfggv%lgﬁlé Eﬁ%flcgﬂ&l EH?AIQ@III la%' e%fxﬂ]@ 53

conpri con rve Car
extehw bemeap@poedlgtlmglmbaial &Igeau SI Bxgi a dispoegl muxinel laterally

ex H %g%ggq g@oBal}gﬁ%fl‘glg &%gq@ %:gdl ate%%le%/lgg% and is

apPfoRRRALYSThi Ried el 1&§g1ﬁﬁ91al &?@c‘ﬁbﬁ eBa 59 pidi&ably comprises a
eri phefy of the cell can, the band is disposed

copdusiiversdrbomnkrtbafds anpdied ol label T uso:@ ¢ romgra‘Bm trds8sshers a

ﬂe%@éﬁ@rlsﬁﬁvivfﬁt&g&f,%@a SR e IR O cSed ey, SR bR et i
tihtéen a@8hius bed msfaded Siolie @%@hb@ offiied @dircahOfetbend is
etect t he presence of band 53 and neasure the

dispessdsrreriw] 8e nepaliveamd 30dsell 19 Band Hbhase resisgnegswithin a
egdlé{e}r% Q0 ea&f &)g%tlgﬁé(f 4; %Ilf% ete%ﬁ{eg!lg%rt]ltol? ?%51?\%}6 to é}ée{?egative

I €si s?‘lance ernore i
ceB tetminat B 0o Srtabie chiaygee ,100 andbtat thegpesente/of YaO@46 Jand ineasure the .

shoul d be ap ci.ated _tha and coul d be di sppsed .
reggtane of He jpn ﬁﬂ?%ﬁgf"ég the Ce lﬁg a, é‘t"fagkyto Peeert 8 Pa’é‘B‘Eg}%ﬁ pharging

cuﬂélﬁx R ke diigh BT ik MEmbE FiFiRAhoRREenkSy Bl RMY¥MB& Rmistry, type,
between the termnal ends 19 and 39.” The negative

and/er papaaity.end 39 is preferred for several reasons.

tofdgh I ot Secal L R by 3 1R R R eR Y gy here on
theﬁ%i@ﬁdicy Jfot é‘i@nip?k!’ ?@xﬁﬁ’eﬂ fﬂeeqﬁ)safv@aerhﬁnﬂ Rd 1 de hgyvaterd B@ween

cell 10 can be open for unrestricted to air flow
the teapisllends e agd |38k Te a@gﬁtWﬁ tprmineal eed PO mreferred fyscvasile

rea}sglgé CH'I GQH% ?%2@8 cgfégkﬁegﬁtg]%ﬂgﬁ)r{ ht an'al“!:roHég%g}gtrg% cu{c ¥ board in

clesb piodiméty 0 8aebnidhe tiedhige smdacduiréanig themidddedithe oell 10udirche left
thereby renoves the praqcessing, and cosnetic
opgn forjuaiasticsed gritdinw ershy more dBiekbr seafing thsigel 10 pnd fyisymore

rapﬁfhggz@ By ?ete €hdr fn%qt urmghham eﬂ@%ef %atttﬁé ﬁé;g Yivd bhd Sf the

In pac age in a si by-side configuration,
cell deesney abiinkearemaibthefcell Iaad dvahﬂgsmamlfhﬁaumg, wehicinthbteby temoves the

o BLE o]l oG e gt L 5P St
cell %ﬁ@t Binaliaphdniad bﬁfer* ﬁ"@ iTPARH if ?ﬁhtkag&&lh a%ﬁie—@'—lﬁdé ess

than that” of the |abel 50 so as to bé identifiable to
conhgiratier, dleg nepatve ¢nds oftheeeBo i) havetthe sigalgst pobayibtyxd galliding

ang (S:l-lrt/)_] gc% ngotﬁé Qané}iogg to abrasion.

[0047] The band 53 has a resistance greater than that of the metal container 12, and less
than that of the label 50 so as to be identifiable to the charger 100. In one embodiment,



t he charger determ nes that the resistance of band 53
is wwthin a predeterm ned range, thereby indicating

wo b@4prresence of a secondary cell. Further nor ePCHES®NH24009
types bands may be manufactured, each having a

thefthegbet esteintinel tanicthe stptimice 68baidaa3de withiea pm&deteﬂmned range,
resistance | evels are specific fo_a given group

thegebyy|indirating the gssenceiod a seqomdarysell; Eurt er@gffaéwqwémeéhands
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restsyamee tbsrsls rardosmtcﬂhdv @)givenagrowr &f abllsizes, sapastiegst clentistyhs,

h i t h 004
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desenb%c? Amﬁaﬁwa%&srrgﬂh ft Wﬁ@ﬁ@&qql@aﬁc é&%lfa@fe 19%1?1 Aehespn

Co g ot anyo‘I 15&&«5%' PRl MuroRa0A. SFhe®HaH4 93 n&?"ﬂ%@oﬁ&nﬁ&)ﬂ either as

er s | tabl e coating, i1ncluding the rotogravure and
a rﬁlkM@gﬁSﬁ)M@O(amdtHDrQ% orde aipldrahm of mdipgent diagked-13yers (i.e.,

I tabl.e coatin oat| ar
oVt HOCE TR BIoTOn) AL D P t Rg AD Py Jfpg 57 coutd
corﬁélﬁé%mny'\&ﬂaer%uﬁélﬁe S&Aing Nt Tuli Ry E? thegtdtog%v@ aﬁd A&kographic coatings

osition the Use in ectronic p IC&tIOﬂS and

ldenhﬁe¢1n<féppendeAﬁatSemabmoamgsalgé i @(Paé@gs gigrfagher
de%%@& s eg&iﬁ;%%{ ?éngse g’ate 1?8 4j5 ISSCfiﬁSéﬂE 11\%] '(fbﬁtmg

are |nc rpor a er éncé as |
Confpoblhen fforethé Ulsetrth:eurmm Apﬁhmtlbamhdiﬂie iilye; ﬁnmrdnﬁrtm@r e
be trans ent _or_col ored as sjred. 049 | f b
5,385,8//§ e’a‘“ﬁﬁ@(tsﬁﬁféce Maunt Q?‘F‘B‘CBYC SENRS E%q uges\,ﬁ |Which are

hez?ﬁr g{( %gat%(?ﬁ%/ E&%eﬁ&é 36 iF Yet £ oNBeiP %ﬁgetﬁﬂféréﬂeThﬁ: band 53 may

ayer wll determne t over al
furthesmetedrdmngpareiieor loaloted H3lesired. bei ng appr eci at ed t hat

o 3B PP o L LA GBI e v

of Refbahd hkindtndlisiekdcds 6 Ge 1fyer RaNdetodnitd thekefPiatdstand¥ dffihe band
an optional thin abrasion-resistant |ayer 58. [00501

53, i bejng dpmmeciaiseprat skascasbqst-ased S8 Y4640 Wﬁ%@l sigaifispaflsohigher
res§§2 cg gnatn%ﬂgm%-%%sdéd IJIS] B34. Rgfé}rﬁglﬁ?o to(ﬁ qft,aﬁgndb% fgd}xng coated

i ne t veral'l resistance o
w1ﬂhtan&iwuhﬂtb1Qabmwrﬁtes1aﬁaﬁdlayéta8 an optl onal outer Iayer
y conprise silver. Wile silver

[0q5|% I%Q@ééétqommswya alfqulu%%%ﬁ%ﬁke@ 3?}’96 05 §S&é@Qﬂwandtlﬂé 034, the
thlgéiegs%f a% flvﬁ?d%t gtﬁe Q/e a'il%élﬁsﬂc\é'otf}(heo[ga g%@ Bedduld be

Accor | Vi 'ayers are use
apmemhtd:d oieat ap lopﬁm@ bhiter fayer h ] thmap ud)mpndeesyleer 5@ htle sﬂver would

se a ture of P 4 00,
GO0 SyErpiBHIGh A U9pd 37 doaTuon due BaF Yo RS Tafce the
res[s@i%it? b HeDapish & ARLHdRIglY, Rin@RAKEAN ay & 86 ise§at would be
resistance in the Iongltudl nal distance to force

preferablerfor the ofiteplayendl} tl ¢opnrise ougiktuge YEPDH04/20d 38324600, as the
BT 520031434993
outer layer 98 would provide the necessary abrasion resistance while exhibiting enough

electrical resistance in the longitudinal distance to force current to flow radially through



the | ayer(s) disposed beneath the outer |ayer 58 given
the smal |l thicknesses of the |ayer 58, thereby

wepabioings a rel i abl e neasurenent of the band PCT/US2003/024009
resi stance. [0051] The band 53 therefore may be

theq@yee{sh ﬂﬁ%@éd%ﬁéﬁﬂﬂﬁ@%&@ flayeLy® piven théainlafithRkierk s the layer
ranges of resistance levels to be specific to a given

58,db¢11ebzs prebling & selégble messesent pithy h@@@slstan9® pe. For
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maéqrr@bpmg and Hicey (bereritsec ofthe Glcpbanss Hohewd frthermore be
apﬂr@@i 25 H¢ Gn éﬁ]&lltlgn Htgélﬂv% gag’ep gné)? ?l.o%@ {dbe! a% lisd f?ﬂﬁe radially

sur ace to be rea cont resi tan
outee adgercfivand 53.Shod ¢razttir§g a raised siefdck éat adlded heagion rmtdnde while

a1 R b I i S aelo b ST FONATIE I oy rsthirne
meh&FEmERNEa11hiRg ond l@m%a athE @ﬁlmms@ﬁtcs%meé that @etbbRsion
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resistanes o$ thaesstizetco amacqmédsbmuseﬁmygmpmned asddimgilegscondipting

abre§Sp T i T O b gt EeRfednpy BRSO PSP e Hhantains

a rédidinc® a5 BYseful 1B8Ed bithaS X BGFHVE! resiBRAEAL WbARliKhin eE
chargi ng contri butes ang);nl ficantly to internal cell

IOOéiBb Relarang newite Bigsr danke.ibe prgent Blventiorcieapgyizes A ekpaping a
celﬂb xl%gs%[(%t e le%églggstcg@gﬁggr g@@%&%g@%&%ﬂ? ltalﬁltﬁqlal cell

preesure riéreby ﬁd’(ﬂ&b@lg Ithél.@sﬂ)l d ¢chargdd capidﬁ@taad phamm@baadmu&mgw@
102 defined by ﬁlly extendlng side walls 104 and
Preggig e'r?ﬁBB’é?W%‘WChl?f e hyRe éhsf‘i%e afyef i rst and second

0052 SR a0 WO o onig 15 i o

axidbiywestendiagsole wille 104 asd 10@Iupp<ﬂr]9@all 1R, bhsedtld] amil ﬁﬂsemd second

kSR ST T LS, 408,209 125 ROV g

axR119 Gbvh@AdamlOF the first wall 112. An electrical lead (not shown) extends from

housing 102 and has power supply with a standard plug that is received by an electrical
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WO 2004/ 012294 PCT/ US2003/ 024009 receptacle to

provi de power to the charger 100. Alternately the
w@omen122ed/ be supplied. through a 12 V adapt oPCT/US2003/024009

commonly referred to as a cigarette |ighter adaptor.

rec%l@élg & prbQfie posveflRSthe B ?éxq 00€ MiteBihtdly ﬁ@?ﬂo@ver %yabe supplied
vehicle seat, on a vehicle floor or alike fla

threughfaaikV adaplar eanampnly Tefowed tof asersigaretémiighien asiﬁnflor Charger 100
is (%Sl%ﬁ&{ f I%gt <{1 act%’lte‘;‘(?ﬂ %é{l{?a% B%t@ %\r‘}%%(vertr%(ﬁg ﬁﬁ%‘r (? ea\élgiﬁa E{t §Lérface,
and/\&béwéibdwérhﬁdim ambﬁvemieﬁalaslekc&idabfe}tepimm ératt gisowwn)116. The

battery c t 116 | des .a ural i f
(0033} Aioja SRR Fgbereiss w108 Praamal bf sivad ond wall 114 tha
pro‘XAdAeH %%ﬁ&&%mg@ﬁﬁl@moﬁ 6VAInG Bafdrd %megn&l@w IYSGinéludé'aZpﬁurahty of

recharfgeabl e battery 10" configured as describ
aXIaIby) vending groef ex Ei¥ddour grouxes dbusﬂratm)) eqehoih VQn@osmedlto_ 8eceive a

K sliieartte Buls 3 sranetBnes AoRrBRE DS SE0URE T o A

cemn@l BachWry6ek DRSS ddidRedtbyal ﬁl@@éhﬁ&ﬁﬂﬁll%tﬂhﬁsecond end Wall 124
cylindrical outer wall of battery SpeC| ficall

disppred gappatrgeny fom; the ﬁﬂ% end wall, aﬁﬁi@ ‘-"&f‘g?fié)@%“e S1that @aéqms to the
t

crlifat Y5051 10505 | ARSI IE Kl oo
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donsBigr oo el it i BT aLe Th B eRhe oy g at s

ax1ﬁﬂf ButeN 86 Bt 1s487cA A6 kdckive tigippi8 0@ thetbageyallor Sfuph #dt a cohtact
lurality of chargi tg contacts 131 extends from end
ﬁ

ispospddn MO&@@@@S Bosilépaanid\1@ afile bydtepr 1Qe A plunadity of
chz!rglng Sﬁfg‘étlé d@ %@gdsl(ﬁg g t@%ﬁg?ﬁ Gn& E@% %Eg]&) %ggzltﬁ/% n&'?é of cell
10Mm elg@hﬂmlarrm \Pipegnepativaciasgild dorﬁact as 1 isndlqmgagebcﬁze (415l laterally
NI TR e PRI ORI iR

Séé(%'l‘%oaiﬂ 31 is equal to two pounds for AAA size
( Egan at | east 3 pounds for AA size cells,

[0a5TkThb yqtah fiorcecomibined tficom theipokitize \hiiqb ambnagatwmorémta‘ Bdas equal
cont act t he
to ity for AL sFseud Alal Bt f BohndsTat AN SF¢ Gillscthpreby, in
combBRti SM\Aithe vlflpih% of EROAGRSe Edifadt 87BYE cell ¥heAEisScelidd ins@fed,
illustrated in 10. Contacts 139 and 131 are
cregtinge bave tesistane tckapiobiprgingourenist 1Syzd ANl 19f angapesthe lower
r oce i S ircuit, beard .
coé%% ?gg as 1ﬁus?ra ca F}ggﬁ)t dl tacksgg.%%sa%gdg? I@?eccféé%lrgc;t%&e ’%oscg?&tr%mc
c1rdlﬁﬁ'gﬁ1htlﬁ foeh ef ﬂhﬁ@’épﬁob&s@ﬂﬁwgﬁaﬁy dispored 0Ala ciré@it baga)l35 that
e applied to the cell 10 . Wile the charger 100
is gippased Muehareer 40Q; Micrgrorsssor 133 Aheedqtermingsdhe diargemient (or
voft%%%ﬁf &'Ed @E%@lltlb’atWﬂﬂé:ﬁx@ elcfﬁd lﬂug ted recetving size
accordance Wt e principles o? tﬁe
AA)AQSHH’J bnc BkAHcti indthe titt appre&atemmaan c]hrelrger\uou]d beAonGrucsddn

N Si ell.s,. and_ others
accordance WZ1‘31 ’dc‘le principles of the present 1nvent10n that is compatible with AA, C, and

D, N size cells, and others.
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WD 2004/ 012294 PCT/ US2003/ 024009 [0058] Referring now
also to Fig. 14, charger 100 further includes a

wWao beri2por 139 that is connected to m cropr OREEES2003/024009
137 via leads 141. Therm stor 139 thus enables

[0088F RerA6L£ 569 alsbId Fif 183 E8m6zck 160 figteenaludeea tertittéor 139 that is
battery 10 and surroundlé%g envi ronnment duri ng

copnestieditt gucrapcomey 13 hva depds dbl. apprméstort I3 9tthes %bles
; t
ml\j\n&%? ﬁil}gésggtl %ro Alise tﬁglfét r%dn#&f%g r ealgtg s a prsa%fdp‘gr ¥ ned

envienvmhent dinéng d:imlrgmg,t and vaBStheelarga gm:gmd tdehervel) dbp atelingon the

itive 19 end of . .the batter ectl or .
celd PR STeh e PeE e SR Bty barenastinent | Fhahe s ffedetermined
leve? PR th8BMbtold 199 m@%ﬁ ég@@he @GRS $Pbr ﬂ&ﬁﬁﬂe\’l@'&d o E}iétbattery 10

fromthe therm stor 1 deterni nes that the

direettyp er altamativiely pendispased rnyoewere ip tha Batiens cempastgend 146. Once the

prcgc ?s%? {dﬁ% 1[1111%(;'1%?#}{06 It]} gg%rg&gr gﬁ ddq (getf%%rﬁ‘heis%lﬁ% ﬁ‘ﬁ Cf%gri]inlgfaglge in the

celd eM@an 8¢an checafipd predeteBnihbeiheahbld, chbigin bﬁ{ Wﬂlscontmued
cutof f nmay be used I n conbination WI th ce

depeyding om th@ celhyperndrafapintegancechange belsyssn §mbe @mlteé fio thg cell.
The ?f?‘eﬁﬁx&ﬁ&ﬁ!o@ %e Rbd ABonidfRMitVE lsl%cﬁ%ﬁ&?l{lﬂ fife! thternal

suc her excessl ve |nterna pre sure ofr
prasmes&pansﬁcesmmiﬁl ludescibdd aboe) e atha tecivdive isegpndatyroel Btich that

Lo be term nat 0059 Referrin nowto
eltéﬁ{&"%“s‘é’ﬁ E?‘G‘E‘PFWTF%EW é%ceéﬁ"gf H‘?E?JW@V’E;PgP%%ﬁi&ngg
cuﬁ&}ﬁtmﬁéf&ﬂi@t&ﬁ cool anbient air through battery
artnment 116. Air noving system 140 enables the
[005@11 Grong mWé@(E @si\ﬁe amcé&p@ameul@tm@lmdcs &y &r mppingalystym 140

oGP i e ERTHSOLLBAR e 08, SRS S0eyscm

140ehai@nhe ﬂirdﬁél’{(ﬁﬁoﬂek8essﬁlﬁdetﬁ1€ératﬁfb§ titat SteghidAly Msbdtated with
horizontal upper face 144. An air intake vent 146

conpvyeatipepd sells Girmeabptgingo fingpyicylar. psbel 162 isdisinged between
E I
adj f%x? %@%olg%gss 1y gﬂ@ Befidis a%ﬂﬁﬁ%ﬂ‘aﬁ? ﬁoﬁﬁ)‘ﬁtal E)pfratﬁﬁﬁ{he I{n air intake

are recesse respec
veltdidbenctuded a phlrahtyrofcslmd; 48 thatemdtenﬂaﬁxelraﬁylthxdegh the upper face 144

or Bard iplsad2 waiels 5 e Batoindp Mciorsidl, AR Suter

veﬁtqtsgriﬁaﬁdéefa ﬁmh@hﬁfsuﬁg 190@ai écte‘iidflﬁtbﬁ'u?%ﬂoﬁ g @lelp 15v9311 108
to provide an internal conduit between vents

prfacﬂmah@d willolgo] The iftgrioeef the chasgarrl®8 isl9dficientlii hcpilwes:b as to

oo nlon g ARG 0 B hi8hng 102 out of 1 he

[0060Y R Rgcadian soarde 108Gs difpssed aspielthé &ﬁrg%fr 180 fat iﬂﬂﬁbz&ﬁﬁtsuﬁable
150 causes a_suction that forces cool anbient air into

to foriee aihdigResad insple the howsarg K0210p of e hovsing via vens130. orhy
ex lﬁﬁoﬁl bf ﬁggjgﬁlnve% 1% {: {%gt{cﬁ F’hgtg{r"o‘?&%g;gglt ﬁé@ﬁtﬁt@&%ﬁ&ﬂhe

ousI ng and eX|

holBéun UEevie aeilts 146t Aivfkﬁus ﬂow@i&lﬁp@ﬂﬁ%@d}c&pﬁfﬁn&mt}{ from vEdts 146
essed wth respect to the batt ers)éf cool

d X
ani_ pushkhousing 10703 exits Hiecrhergst 1%t tvpint Bm@s&@@@r vent 146 is
disggée%?j&@&ﬁ %%ﬁ%&flota!ﬁﬁ r@&tséeﬁrvyitﬁ Rale 8{ tﬁéﬂé RS Q:o?](?d ambient air

y Wwth’respect to vent atteri€
flowh asoupd dhat goxtion afdimvader mum'fetrenmdf therimtmer}gthatws tdgprO

t hus pr.event s hot round the
oo RS I ent b, P A AT O G0yt
moviRY §8tefARACHEY pRberlt Bt ﬁrom\é\ﬁﬁdnﬁﬂitﬁ% ArHERI thO Ind®idual cells
being charged, and thus extends the charge capacity of the cell. While the interior of

12



12 WD 2004/ 012294 PCT/ US2003/ 024009 housing 102 is
sufficiently hollow to place vents 146 and 150 in

wo bdixonmuni cation, it should be appreci at eRCT/H82003024009
conduit (not shown) may be constructed inside housing

hodéidg 101RtsubfRsietBHoBlowAS pBid vafs 146 ahd B500MRAd 8HfunibASon, it

forced air source 103 would then be disposed in the
shewd ba pppregiaise dlnl e copdnibinet fhosm) meythseongBicteddnside housing 102

tha‘ii 'h%?‘?e%n'tso {4e z[z%ogb] as Ttlg %u%k gndgp \‘1%1'3 901%¥(§ L @nﬁ@g 16?%%%' then be
cutoff systemmy be used either alone or 1n
disposddi in#tid @mdiiit td prededecangdr f1d0 6h thketdesihmildictctien.f ur tb her
03 nmay be a

reci at ed .t hat th aj r.source
(o] 155 o re e B b SO RErTA] cRlgst eI 1aE AS et Siietinag orin
co¥BHafod BPhe @hargdl 108) TRLHOMRI BE ﬂﬁﬂeﬁfﬁ b BRWihe forced air source
appar atus operable to cause air to flow between vents

101 nﬁiy bgracfan §Gposed is Hsoasing DR et aocatidyeprapiorad oests 40, or

e flow of air r rsed such . t hat
a3ty 8 tiafe hieoiBriofogeEE vt s swafim B yeots 146
and 180.hpYBOU1G f@&heﬁﬁﬂieﬁaeh?ﬁremafddlﬁhit&h@ﬂbﬁ of Wiirh®; BewRN&B&d, such

air rovvs@E)ast the c s in adirection generally

that pigAsireeiyed o thefhousing A2 pt veob15G and exiits thedinuging at vents 146.
F uﬁh&rgz{o??tdrlﬁﬁl a?fn%larﬁ‘%liﬂlf\;\%lﬁgt tInQ @el@h%%%cﬁ%%fet%ﬁ@%an%ﬁegse to

teral direction,” an axial direc
thebadtatger il €8, thé air avudd atembigvebafiowthreagh tire baﬁbrtyej’oﬁqfamtﬁhy 116ina
of air in

146 fi f I
Lt Ligectio 4 24t e LR ST s DA BOULC: Rt e RpiaEs: or
auahﬁt@vetbovgﬂtg $46 thhy b8REhAgdreProRBint a virl 8F &F B th¥ batte

di spl aced band Tesistance sensing contacts 132 a
comBartmsntddds upwardly fromcircuit board 135, through

res 145 I ext ough bas Fi
(o6RBS Refteiite AW alsPitd PR £ Aol Bt e S RE G 2T il
resisthcakénsiny doRtheis 1I0Maaa 135 ek ieady Lg)v&h@dl §ioinh ¥iecuiBded 138,
such as Nickel, or Nickel-plat steel. Each cont act

through aneeunesd 45 Hhat guiend ﬁlrwghshase 3 tapBie. dantggtoged
cox%gnnecrftslg%c@o\ﬂ& Y 13&'&3& lgl(ﬁlgr}g@%éﬁ&# ggﬁ% VY Zonductive

c
circuit boa
masarlaflesnch & Nidkek ndNickbbplated sttbB Mhendtagemr@kil 184 includes a first

U-sRRE0 126 oD, epenclacly, el Gicndh dioaih adis GeGrE fycirut
bo@rﬁ' 13kl i Yefteﬁg@;\?? (s)(%lg@rl g?@g%ﬂd! q i g glqd ﬁr&} ngztte%cf‘ogeg%?ﬂilé%glardly from
cmmnt g@r@ﬂw aedameonmagtoddo enmnbr and 163, wepastivelioibiat edatsl

66 t t end t
el PR Bt dhe B RT pil i DorGlY b hafiedt legatons 1 and

164 3Arm§:®6‘(b asd 562134 itadtallybsinRité@io @RRbtied RCREORMBook&hds 164
and 163 to de&;ss hook ends 164 and 166 within

and 304 thyt egendainggavity 16 abe predsterneged b}fveu@h&om)nesmmrge
coflBUEBL LUEEE T s RS oEUE R B TG iy oo

ends 15l dndi 1$56 REithiPEBSETIG. | NpaipeP@tEENES (i, shbh'ﬁ) E}Eﬂz‘nds
pre-loadi ng contacts, 132 and 134 and ensuri

d"WWWﬂ%‘c%% Lopey spidpccot pserigago injtipinbias heolc@ie d6# and 166
dopiit: ersya’%g%g%%gg%t ﬁ%c%ﬁ % sm&i 86 ttger%g ;érejigadﬂ'i‘g contacts

132 and 134 and ensuring a minimum necessary force of 100g to bias the contacts

downwardly.
[0063] Referring now also to Fig. 12, a battery presence detecting switch 170 includes a

metal plate 172 that is secured against the bottom surface of wall 125 in vertical

13



netal plate 172 that is secured against the bottom
surface of wall 125 in vertical 13 WO 2004/012294

weROnANE2003/ 024009 al i gnment with contact 134PCPUS1083/024009
172 includes a longitudinally extending wall 178

aligmnam Gtitticdntaca 134t Plagl 17 igoltddiloggifudande ekddme wanel 78
positive-nost end of wall 178. The _outer | ongitudinal

cogegtego fi lofiglly eBignie eSO atghepasitiiermaestead af wall 178. The
oufé?l’c;rﬂgﬁﬁtlhh)ﬂ e%)ﬂto?'?ﬂh 18(3C 1% Qﬁaﬂ'ﬁgozrﬂ: ebd gc?a 182ic8% ERdRiing

circulrt board 5, |s In ctrical
ﬂangﬂﬂﬁm iIdangedr$2 entdntis o curcu]:t boarslSSy arti3F in éleptaical @inmunication

t 17 t.ends f d
wift Bt eSostr daZh ity arI ool T4 BRI bl Srfpe 7g nd
reo@%@ﬁ&ﬁes@@ﬂﬁiﬂ@ @Mffoemgge Afe 76 2Bt escfénhmdwm@rd @&ﬁ base 125

172 in position 0064] ferring also nowto Fig
to Wﬁ’éﬂ“%@ﬁ‘lﬁ 1ié11ilB°Sr%‘tn| nstal | ed i n conpart nent 116

[O(féag g'élsﬁé%&'t@ 8%%1#@%0?1 13“111? 8??1 taﬁgcf nlﬁlé)gnpartment 116,

coxﬁacctdBd |1m‘gia§ed tawards @anuppérgionitidn wherabg raap I’IGQ ésBdonladt’with flange
i £ cui ard. 135 act, 134, and %ate 172 is
(¢]

| égwﬁms e?@Hﬁ%FPA@FQ i@ iFEPHACETSSp} e 5w beasd 135, contact
134,008 pude wmtcl&ge& echéreby Endbfihe a{eqaﬁ@ﬁoaeg&&% L&fémqa tﬂ{f% cell
rorng n to Frg. 9,

conp rtnent 116. fer once ce
is niod prqméyamdt&ihtdlm tlterp@nqa@rtpamt hlténtRﬁdxﬁng lmawdo ¥3g.I8), asescell 10 is

insG04 Bk oo 0 ST eh ol S ind, E g TR,

theddhd- remel Fcaﬁhq@mx cokddot mqlﬂgé eBhESpdnitat svﬁt&ql7b

isinstalled and initiates a ch argi n routlne
Miggoprocgeson d3 ¢ tiup determpingmibat aielbis rm%%le wnd [ilgH&E phargmg

m@gg}ﬁs‘%ﬁ% ?gggrﬂ,éhqmgrg @quﬂmgwceu 10 installed in

erl ize” AA cell, while the
[0066] It sllGuldleSippielcﬁdsdl thitahd MI Kﬂm&t@ﬂ&d mQﬂiaig&r 100 #Siigad B size

F
AA gqlt, é‘gflﬁtﬂ?oceﬁt 1%) %’éﬁﬂgo le_ﬂz %aﬁayr 160 %‘r”tuﬁféaéqu in Bigs.d@tand 15
is 4 i RAS & 111 285 ﬂust%t&?tﬂ?ersé@ &A%%ﬁ% @%}tlﬁﬁﬁct E %%‘%{1}1 base 125 a

and engages the upper pair of charge co
groatst HistanoathenlAAA@ell éﬁ Jagemgtdes thovper phiapfehacgncantdcts 131,

h 1 4 d, 13
vl AN G eiERns Bilh R S Gadt oNeudlieti derman
cordtiifts 014 &et 1368RbMER InfYvoifattmblt 1Y Qz%ﬁt%r &%ﬁmc&ﬂaﬁ & offset

170 opens, and the resistance of band can

betpgers Aeerll 1 andrhaserb? S swiele Jﬂ&epqmmdst;e re§1spa@9¢ pf bamdd?» can be
t f th ||
e MBS0, SRS 58 1B PO 330 B UG e btin

end &) &f thy ecll, antl becauseliedki etds CONLRT 166 3 bositiondd RNgise Me
are ali gned wi,.th band 53 regardl ess of cell size.

negaH¥e FRtedt &3 o doglp prdsclio4aegalignss withdwand 58 iregandlesscaf cell size. Tt
sho% 4Ebe %‘%Q‘e&%h d smleg Q?fshlgfﬂ' ﬁ&latrgelr 366 %Pltﬂd b%r%{lﬁ%&rgd to accept

w t hout departin rom-t ncr ple
anymlmwhltwuhnm depavting {rONGHG pfﬁlmaplps eﬁthe brdsentdintdndion.

(00656 S8 piEs e i Enapeiies sl s IOuREEmSR 16 gohed above
with lr'%feﬁ@&o‘}ﬁfa{%e? QOP R dnPoie &Qiiﬁrle%’tfs%ll%eﬁl aft ghﬂ &phguﬂaﬂons

. accordance w the priesent invention. Accor
avafiplls in ageotdance withithepresenhinveation. cmmmmgtgnf«‘lgs,sms 17 illustrates a

cellC NSt ucfﬁf?&i constcru(%e:&i 1anna%%o a}xcré v%rmh glll gl? ﬁe embodiment.

[0067] In partlcular a size AA battery 10 is placed in the battery compartment 184 that is

configured fo receive multiple batteries having various sizes. Compartment 184 includes

14



[0067] In particular, a size AA battery 10 is placed
in the battery conpartnent 184 that is configured to
w0 e@eioyeIsul tiple batteries having vari ous si zBGT/US2003/024009
Conpartnment 184 includes 14 WD 2004/012294
a fRETWAISPADBAORAEIN vertichily Sbniab baskIB7toT@harg¥t @fdfSartment 184 and
vertical ,frg}m é‘ge base 187 of charger conpartnent
hag g negatiye sprine-lpaded enitat (9% farsgeasegitg nestivaderniog ond 89 of
baf19a0] M0sdcbq Ragabl et i q#qu? iPAL AL Mpad O
aﬁggqcondsmall 194 extgﬁgiﬂ%ggﬁpba é%f&%ﬁgpﬁéa%%%%%?%%?aHQ
alopigeithowalh 482 de§nesdradtery @ingraginwint h84nah Islidi2e waB 198 @&Sdisposed
. er 0 ne 184. . A slida [1.195 is
wifhl %%I%é R AR E%%?%SHBWO&@&P 145 PHhpnaing 1gyardly therefrom for
engicothic pddfvednanl gl 1 Vel iDercahpamiR184 ARG 10
the positive termnal end 19 of battery 10.
delpysigahaiging curmat tosbattaysi 0a Jt shoudd bejenprecsatedthehtheghager may

t t I e appreci at.ed that
suff G o SR Ao ol il BEnlF B RO0HE sletg: tovels
. maydrstsedtvheniclizping alfast gRargiactetl kath & @ 1ourrent | evel s
ing a fast charging cell such as

be used when char
[0G3{ i grger Py amerialg baksHies deyecRHDRR T Es ek 42 iegideable along
a gAY (MR KRRWS) i i BrechBh bt é‘?()\*/ssAsalnH LR C0RhB A% b%teries
quide rail (not shown) in the direction of arrows
hayngreduces ansdcgrmtodlanghhatspectively. havi ng reduced and

ter | h tively. [[0069]. A pair of
OS5 Bl 3B TS LSS eBnt 19
suchaBatthy Ri®iEporkidn aR ﬁhea)%tte@/g@ ngs%)glﬁiedtvﬁﬁl Féb?éyt fo h€ 'ib)ﬁé.eol%7 of

of the battery is suspende h respect to the base
compertraent 18hnFhistdesign enaies aphiodlayepasy thedrgtbtyedurmigrehsrging,
: Lng chargin t here re
ek SO Sk Th B bl g RN, et I ooy

chargipgdhecetind conpl etely charging the cell. [0070]
sui tabl e and preferably

le. 1 may ., be de of an
0ofbf b 5 8 hamefr ar any syifable g predessbly nestandgtiveaBaterial,
U008 5SS A RIS B bIpSHS ove 15
extersling axialfnthereith eClrdbel 8687 nmunted sawhthe dasenl 87hwe elsewhere in the

0 r t 184 .so.as to be. disposed.proximal  the
coniTRRY TERke A58 1% 0al OBy SRR S S Tty 10 when
ins€resiiniatol o Partndnt | NistndilarerA0H £8518idpdscdi WiRRa %Qmphx‘nﬂé& 184 at a

conpartnment 184 at a_ location so as to support the
locafan s0j a5 do gporighe positivre andyl 910 bajtey A0} A pair of

' [ 3 t 0 19 t
00 A ol R A e B 0 R Moy e
186t drel aroatially albhared with thedodtactibahd ¥3 ahd slially!SFHeOREM one another
another to epngage the band at different |ocations,
to gy bub A oat Ipeions, Ahereb yewbling essistance ancasurement at a
. I . : . diti ]
proBSEASKE! ARG, A0 R UAS b3 el BB 16

in thiesenndyeldscatbod ebaviet with sfarnmde chargehB00@ras 9 OnG@e % dodtact
53 regard] ess of the size or

h b
banfl R R8P oo G Gf 0 DIy SO maRment 164,
Cork4s 190 BHIt dve EftheR BcRANPESinbitbd RELorBbE S L diEabd ¥

. connected to c_:ontrol Cl rcuury or a m Croprocessor or
mICFeREO¢asay of itlast likeHmaishownhthat & prefefabtyadibposdd apths ebarger as

deséﬁb%dcalﬂg{f@ e&tgr%atively, it should be appreciated that the control circuitry could
be external with respect to the charger. Compartment 184 could also include a battery

presence detection switch of the type described above with reference to charger 100.
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descri bed above. Alternatively, it should be
appreci ated that the control circuitry could be
we@xdaoenmaebs wi t h respect to the charger. Conpart PEnUSD831024009
could also include a battery presence detection
[OOSW Ba;rhi 5 exttérelstaxpily descsen disthrebobDé and D2 freh dhcermegatiteterminal

10 15 WO 04/012294 CT/US 0 24009
39, G PP AEL S MDA AT G P B aLA DAL dlle Cptacts 190
andal@q alR‘?dlfsﬁl‘ﬁeécf DEreBSBRLhY L diRRES Rf@iln walP1928800hs8% b@ Qfiposed

radial ly around the entire circunference of the )
betwetrt Bt wnd D2 agdiberefose dipmed s bggd 53 rvatlnﬁumlmi@bbaaance on either

. etermne di st ne from

siadpCRE L HeEhSH AR s BB A tae s S ap e

disteadiir &3 the hdgativé éridci Eettthe bebl @nkebaid 33 willhe alighe@with contacts
the contacts. Because the placenent and size of the

1907 93 3egagdisssidhesize pithe hptisrsdfe The ShIrEre iegut xe%bly
1der‘13‘cﬂ‘[§jl tﬁ@ 1%£entcg Bf QG%tger}ﬂavﬁlgﬁe%ﬂgmgﬁ/eWaM He aligned

ntac S and 191 regardl ess o the size of
[OOV&]eThmpfemny nﬂsz@ntldfhﬁlrtdnh:amgmpam Ithat phsitive edritaih 24 could

e A ARl S5 b SR AR pogffoned at 2

pred&tEfliBEd @i@fan@é R&hSFall jgat TIROQHafde¥ B AR ul%ﬂ t& Qéﬂeﬁt the
alternative be slide-able, and the ban

termgipat encs of a 6- mﬁbbanisrsmdﬁ@s pomt@frte dloésh@vn)rtp @dgetg@ ramané that

e nf r.ed
surioyRAERE Sple ROy o e LRSI ehfetuedud Bt e
onﬁﬁﬁyg@mhﬁﬁkan(not shown) to engage a band t hat
surrounds the outer periph of the cell, as woul d be

[00ZphReferrneapvhip Kigoba qhageh 603/ isrcansiEicieddr apgorgignce pth an
alteRidte ethBOH: é%nﬁﬁ{deiﬁ ﬁh{% ated Wa\tuﬁ% Eétgrenge n&GAR BREspdRink To like

constructed I n accor ance W Tternat e
eleraaie df merchaﬁgad1®(Isinbiehmtedéiyeld)0hmlessg)theﬁvmeestaml for the purposes

nuper al s correspondin o like | ene ts
of Y o CaBgmIeTET ARG, 2 Yoo i Peg i fardef S0 i illustrated
havidgd E&lsnfgoiozt dSinBUbP Qéﬁ%allyoéxt&ld%g dide @Abs @M‘é&ﬁm%nﬁﬁqzomally
I'm particular, a vertically extending charger 200

extéridingsyppsr aed lohs@v ﬁm@wallsqz)(@&mq}gz Iﬂo@sg@ﬂwﬁb@v@‘ycally extendlng rear

wall ik R i PG R tTiaEor Snf AL it srgesige (ot

sho@i) exéflds RSP, Belwardlverdm grlHoyisiay LoD eian g reeaved b@Bé |
(not shown), and vertically extending front wal

214.
conxerfionabeleeirigtlaeseptasls (iargst 2AD LS thyneriieuesd;te hg avall-mounted
such rtl"i)d?%ﬁ’e ﬁlg\kré(ll %Em%&&&gg&&{&gc{@ Car{lgva:flozlzmt&%ndé fransversely

receive convent on recepta
omﬁhﬁngﬁbmﬂﬁewaﬂdmhuguagnf|gured to be wal |l -nount ed

such that. the rear Il faces.the surf ace, .
[00Z3kAmaE A vigkicplly xtending & strfaﬂg%anstﬁ? §L70 %W@@éi‘gw location
I : i I ]
proigﬁﬁemsgﬂ@%vm 20494 QUQtﬂéﬁgrovi&QZ%rr&lpgﬁ?lh mglﬁﬁr‘ég%&&a? Y

extending voids Is dinthe f
conhjerrdnts2 1 6priach rattery icdmpadinkst 2104nelndes20@r tidadly extending groove

21 0 BGOSR B B B TR S
post@Feldn@ abd1222x4ranteBehd RN Ee endhBall DAy, ahé aShABE bhe 225 that is
receive a rechargeable battery. Each groove 218 is

shagjed forned fayyn ta the csdtndnp@swetrwlleﬁdh@\hatterﬁz 22 and a second
[0093]% las%c B g)thvéﬂl(l)ncorzl(filctl@n gvllflg fo¥ e%d? s ea2 %Sgr})cbv%tZISSfrom

positive end wall 222 as described above with reference to charger 100. A first and

second contact 232 and 234, respectively, extend upwardly from the base 225 proximal
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shaped to conformto the cylindrical outer wall of the
battery. [0076] A plastic or other nonconductive plug

wWQ3d4exends i nto each groove 218 from positiRET/E803/024009
wal | 222 as descri bed above with reference to charger

thd Bzatife bhd Siall2nd forsREANE akPRLAGHNS 3% @ﬁgtaﬁé’e‘laf a conductive band
respectively, extend upwardly fromthe base 225

as slegskibRd Rbas. \Aophadity oimalctp m@tssmozadugoowéw from the

I g n
PSR il s ST A0E SR i ot
and| app]aing @/clmfrgd:@mwﬂt:tosthQB&taxt Ehelshargdr @00 daithed fidvdes A¥8ermal

t d 224, th
cupiE sl bipciies Hpmain i RRuiogpais GoPab bospt age
{067 18RRdK S Gecﬁcé:ﬁﬁre%‘es&% E&ﬁﬁerﬁtgrets It Q?ettgﬁxcéﬂ Js@gmated w1th

charger 200 further includes a thernal
cellpdimuli ohgraing lebarges 206 inchudes arsalpnmwmgcaye‘dnlaz;wdhstamnchb&s cool
7] der t th
a5 B bl by SR 21 ne bR AR AR e veng i

' dmimwng bRt @hpgimé 2l §eid3uddd Gl HEaR AT IdkiZorTRVIANG 248 that
ystem 240 that circul ates cool “anbient air through

exw@ﬁlgpyglé Bs 220 meiits 2%are vartisally steckedy andaﬁrxt@ldrsubﬁalai@ély along
o s B8 57\ R9P 2% RyBRED, SUBR LTI g e

batiztyendl 4 portion of bzaﬁeslcﬁ 26disimised adjaddht dechavteryt iStétk |ZX{8 deﬁne a first
t he ent

ﬁé? ﬁﬁg and exte substantlally along
en éf t oy ﬂ@u@ﬂ% y dirsqigon trnsyied iorfhe Fhage208) #id psrgond ond
250 $hd 'fzﬁﬁ@ﬁ%@e@cﬁﬁ%@raﬁ?ggralﬂéltt{)%é/% irdn 3£ R @5& g{?&? tlcRxf/ei Jypls 208

each slot i1s disposed adjacent t batter
and @1 0.nAnairf qutlkst vens ﬁﬂo ittuden aphiralty of slotk52ahatlextend horizontally
di regtion. tr e to th er 200, .and
e RO WA 5T KB el 0o e Bt Pr s i 20D Silrenly
hollbﬁ stiak &chiodhileqh 1hltEﬁﬁI cétiditibewrien Wehis 248 @8d 2smd 210.
air outlet vent 250 includes a plurality of slots

[0%& 4 Frapedediy ¥vEcedBils dispaterdynsidaihe ghareen200iat eny logation suitable
o BB AP SO, LTIl ST

expusidu iof aip dtoveesnt 260 tsus2H smimdni’lw fox{c&f)&ﬁ)] albicr gie tht@tte
sed inside . the charger 200 at any

sourgs 203 is ggis
hopging 0% HasEPE 20 e ¥ ety 248 aEepositiongl & Bsespmbisntcpar oHIow around
theh&fbﬁhﬁgreg&zof%é&h 9511 tRg tlli\%%v&bgfrc\(ﬂl?\‘/eﬂ@ Bl6 and hrJéght housing 202,

expul sion of air fromvent 250 causes a suc
and oxitsetbe eb@gera’%m agmentaiSP. iBmtmlse Iwmts Ré6 sterdispdeR1 adjacent the

baf U5 B R Pt S Ret:oF b G RE e oD tus

refiefits hbisir gV clim@mive Rfcund 4 ﬁ&ﬁ'r duaf eughh d.28k
P and exits the chargéfEZOO at Jént1250 Begg%seb{/%%ntsaﬂ111S

exteyds the shayge pusetly afifhacelt Chivger 2040 may plésrnativiely be constructed in

oo S\ 60 SV T e PR 10,

[06n9p Rreeriihg nowdd Yiglusl foaedibsAbedend 10 Ay @BemadatlytifhdSrated as
extends t.he char capacij t of the cell. Charger 200
beingynsigliedip shargen 133%&1 E@a‘fﬁ@tl cely10 are diigest mémetoups TH of two
n feren
R L i g S s
thus ibz eappv&cxamdl thatma@eezmwemﬂtcbmaﬂck ynliylond gtauptedwasells in

bi |ns aIIe articular, cells
parfg IAéccar ﬁl%}%,ol m o gf@%gﬁﬂﬁ‘%ﬁ gﬁxp g\Bressure-responswe switch 11
begins iteratively opening and closing), the cell 10 connected in parallel will continue to

receive at least as much, if not more current, to continue charging as will be described in
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cells connected in parallel. Each group 177 is

connected to the mcroprocessor. It should thus be
wappreci2at ed t hat charger 200 woul d connect onPET/U8E03/024009

group of two cells in parallel. Accordingly, if one

&@'dlstaﬂl@:eloiv f Mitbha®Pady, AEBbth @B11 PO Bschitlifs Eﬁﬁ&f)ﬂsdf%@ charging cell)
swtch 11 brygl ns iteratively openi ng and cl osing),

angd el Ehat does mrél&e@oprpwupﬁemsﬁmaénon\mwhamm@Inws:haxgmg cell) are
cofu?e%?édvlﬁ g@fa% lef %Eroﬁ?ocg}éSF 3’{)W01§l EBP s&g\}\'}r %rg} at% current to

as W
avaﬂ%h%ih%&ﬁe El@ik'// dHS%@&g%éI]Z 40 tduldvee sppilediabd th@ﬁdh@\&/ells 10 could

Alterq’;f , if both cell 10 includjing switch
altemglyely R pepisgted dn pyries gngviicl ease atswatph@%@%m) Wmld hee

assbcRERSHHh Badhi v &bﬁ%hgﬂrtﬁfeﬁbﬁfé HR &5&18‘%(118&}%9%9%\{;% F%r}em to

are connected | m croprocessor 1
byppyslthe congpagtmankh ét@elﬂgar méiea tleuroresportding @lidutly disarper, ngif the

the sl ow ch el It should be appreciated that
COMRArtugy; 1 §HR€O%BW%91% QIQF]éT natively be connected in
[068D] iIRFerrihp nWhit6 Fi€ 39 thd cEMafffer{tiAfbn WM%MQ %lﬁan(BOO will

associ ated Wi th each batter y compartment 1
nowdhel desepiedwithheeferpapedp sharger w@n it beimg appma@@dttha routme 300

co?ﬁ'qg%ﬁhﬁgp%)g dul,gﬂg 'tot %]S; (hf%ﬁg % qur o ES er%g]igtn 2 oG 88'8"?31?1&8 thereof
that yreecongdakible[OidtB e p&%ﬁﬁﬂlhﬁlﬂ@loﬁo\ﬂohﬁné:?)@) bekdns dt BRp GOk whereby
i fferent| ation and charging routine 300 will now be

MiGRREICPEFEH 19 ISPOMErr heceBeeig e Fhared, to pistapdird glectrical
uaf |
R R R T N N G e

miegpiocasseni 37 dé¢temsioés, badedtondhestetnaphiswindhel 70, WheﬂhIaEa battery is

SR ERSRY S et L A0S Bparen

116,000@5d 30&0&1ﬁﬁué§h@ hefdedifofbiotR @d@{u‘iﬂeal 8EF 1R been installed,
recept abl e and optionally activating a power swtch

therelut clagiegiie comespgadingiswifch 1 3¢ kt3boyld thisheappiscietasior
S T s B SRl e P e 1 e
chargermet ment 116. If a battery is not found in the

cQ 1 ne 300 continues to run
[0QR1L %ﬁ%’ L]ba% baewﬁl%éqteddnwawwleﬁtg’sl 6b@é<‘ri011l>Jrﬁ§Qsaq>q dsgprmines
thd @ﬁﬁﬁg&’e &S 'rékgstérﬁ@ s@l%‘ir{ge%ﬁ’x RIREY 149 515G hwﬁ@fl? §s7ﬂc¥rsbtﬁ)ged to sense

shoul d t hus preci at m cropr ocessor
bamd3i ifnieis ﬁﬂ@omdmn thcl oeib that fnstalledinhcongaparentreld. Thi@rticalar,

he charge 00 00 ce a battery has
refyaE OB IR O b b ¥ oS Bac SeedD L BRueR gl a fist

H&ﬁ Kle&'s s8d 68 cit
s Bt W S

1341 stntgpieééa anth 1 34proyisiela sepertd nensmmd R equal tothp agsistamne of the
ferring,n

co e RRABERL S, - SHBLAOLEEN SR P PR s

to avéuargatsoux@esss; whicRlis piesasiod consthtvolthde gﬁﬁi&d%%
that 1s connected in series to contacts 2 and "134.

migrgptogesser 182 and 134 pr OVI de a second resistance R2
I S
(OR3Y B iopA8 SR BHARGE: i b tBunia o BFhART (el fosigorfp,
thecihinge hadssi Rl é\ér)uesensécbbﬁnﬂ@bpl@gé‘as&omoﬁa ADLC 3534 Bikel 8n the
rPrf{/ { bl,¥ ?(nst ant _volta provj ded by
serise tage V1, and known voltage V t at was applied to circuit 350, V2 (voltage
across resistor R2) is calculated as the difference of V and V1. Once V1, R1, and V2 are

known, the resistance R2 can be solved for using conventional voltage divider techniques,
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m croprocessor 137. [0082] An anal og-to-digital
converter 354 is connected to either side of resistor
worlgo4mmt94 t he vol tage across RL (V1) is sensedP@iyus2003/024009
m croprocessor 137 via ADC 354. Based on the sensed
ie Yol trege WiR2 al‘l’ﬁc%ﬁﬂ)ﬁ@ssﬁpisttﬁ%b‘lé fohBlvewssthd PRidiffle b&oss
circuit 350, V2 (voltage across resistor R2) is
reststang e Fatsug @Sl‘falcﬁel3@|ailﬂéﬁénce of V and V1. Once V1 R1,
V. anc n Q
[()O%Qfi Reérgrﬁ%%%atll 180}’?[:1;1 v% 1cro rOé;e soa g%ﬁ%etglﬁﬂ uesemilgn 2 137

wh21®1@14(h@ k@24 rEGStdddSTO0S h@@;ﬂﬂ@ﬁredbteﬁnmed/ﬂdngé, WtuMZ isR&tween 1
M croprocessor is thus able to solve for th

kilo-£iyng prch LD kilg-Qhms ip aeqoedanpe withdbepishreed ﬁfré)efign%zﬁ shepld be
t

opr}gtgt Bl Blo (REARE RS AR o dherifluold B IR ALLBA PSR Tvely

stilb &1256kiQr dsis eppraciateR2hatsomvantipmal datpiscuiel es labeledd aze g @csistance

or S ke S Bt SR SRS tr M e T bl  pstance

les@i¥3h 200 218 ORNA0 dnbreRhA ARLRTLHHDRA 155D B ot %ﬁstaken for band 53.
alternatively be 1-50kg, and alternatively il

Thq rezBtanse of band 53 laffwﬁhﬁ? impingaingd abovedriilmPhora Ienm@@lasa bare
R L P

apﬂi&ﬁ@teﬂ thiet Biusd wlts&a81l}f3613tlﬁgma§haﬂl@ @roni biheidvimponente ASHifg in or on
that a conventional |abel is not m staken for band 53.
conprptional seqopday cgls-pand 53 is further maintained above

[00%}3’; h}ltg & (BdRe %1%9& n&?%ct@ %}ﬁis]sﬂ% bt &ﬁfﬁn?ﬁ@]g' %e?emlmed

I's not msta I'nthis reg
rangh asificietngined pipteeisicat bl dckt 306, rdmlmd 388 adwneastbstep 308, whereby the

volfg? B eoanitip *bEBARIF jerERect o Bt el &t decision
blobR Sl 6, AREEHrsCRs R 3D YiekpNinds %ed@ﬂtha méaad’réd v&ta{g@ﬁs above a
within the predeterm ned range det erm ned

nomginel siloe (BVdekedadance gt thep ed&mdwdé@erttb ttmr@tpr igdigating a
pot%@t?%ﬁﬁ%ﬁ&%al %[eﬁi t]%g}ee RedsiRd Vtong%eo 9 ?é&g Iﬂﬁ? tl?]ergreﬁgcgr%%hecf nominal

tery 1's ne I'SIon

valbt,afiroptoess6rdBD ﬂé&ﬁﬁﬁﬁ@ﬂlaﬂﬁﬁ céEﬁﬁidﬂﬁ!&ﬁ:ﬁomﬂahb @é’vefth‘lﬁw step
measur ed vol ta%ﬁ is above a_ nom nal val ue

304 wiBedarelyng ¢ Fhargetophe pdl r Shargeriodicruldiajso rheHes yindicator
aleft ekl s aﬁthd%‘iﬁ%{:@éhw eEMBC“ onal cell. If the

neasur e tage is less an the predeterm ned
[0085ifithe volw@ewerosmlwrwﬁnmgxesisomaﬂ Ve tdetermined at deatsidoisock
ell is not agﬂctlonal and reve

to ste 304 . .
31, oG A GPEIRS RS bsith a  LpT s Jeilpdaprapsigte for either

a sé‘d&ﬂh&jr?r%leﬁ @hf? rd@é’é 1552 hadbe hrf‘ﬁﬁ'-&ﬂtﬁi’éssm%lﬂs giaﬁgn Eert! Ssﬁéh as switch
th he cell is not chargeable. [008 f the 'vol tage

1, z0d6s 9 pmwry ebll thaghaprhean enstakmn&y placed 1a§h@tgtnemﬁ dtlthsdteen

ac 53 B LBl A n T RS 25 A e reut i
rap& peSure AccRBRMHIANLY c61@eht1éﬂh@%edéﬁ@&y Refis. h@oc@rcﬁﬁfily Nehedek 100

pressure dissipation system such as swtch

appdigs Aepngatp curaRt,charge) to {fhmellﬂaﬁ thamehAmips @%@ﬁrwprpfe@bbdbelow
ey Grngoet e Pone iy LA G VRO b By sl T

chatgd tontimmed indefinitely until the cell is removed from the charger. Altematwely, if
the sensed label resistance is less than 1kQ, microprocessor 137 could apply no charge to

the cell based on the possibility that a bare can is being sensed.
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rapi d pressure accunul ation in conventional secondary
cells. Accordingly, charger 100 applies a constant

weoem9charge to the cell less than 4 Anp, aPdI/DBs2083/024009
preferably below .5 Anp, as the cell disposed in

[osxea ok TR thdr ] BB beried c&ﬁacﬁ r&%@%@%%ﬁﬁﬁ' the prEfi&ermined
charge continues indefinitely until the cel |g

rarrg@mé\de@rrﬁmdrat drsisedrablgelr 306\mieropecesset 317 (iiEfterm:ims that cell 10 is

e ance is.less t 2

or G20 g PER ShARE FapaZiny P bR ERUPHT Spepndpmisctiey

Addasiekphé hieltape 6ios leithinal &l 18 aBaBe 1sclaeashﬁedth@ s g 314, and
sensed. 19 WD 2004/ 012294 PCT/ US2003/ 024009

migiopragasspRal by sriies ki dhe mprsutsd volaseis sreater thzgsfls&f &ﬁ’dﬁ‘elSlOH

t.nl t m at
bldgf 3, & Qs GHA B Ferbher LAREBPUEROTINL ™, e
miceptoctor 817 qrmeheles tHabthierngll A0 id mut chagexbls had geverts to step 304.
er conventi gnal., secon

oGED 3 1 gl ySTta” Somich Gen dos BeSmadhite ele. iverpracyssond 17

appifbsivehall ﬁ%’s‘érﬂﬁd%re?ﬁ 8Pa Shédy ¢ ﬁi}?e r@aﬁﬁ@ﬂré&?ﬁ&ﬁ% Zorﬁiary cell
verifies that the nmeasured voltage Is greater t

chayges, tajedl K} ¥step18c Khg fat clamg@esbudcbedommv woltdge hnharge within

b
e G % al2 V340 e pieRE Piin P dgbiaf Lipndd 1 The
appifedrgeahl i€ linfifed t6 @Welit befwef YeRd 38 Ampd Oﬂ&%bnétﬁntt\rb@tage charge
cell voltage is greater than the nom nal threshold

is applied priglthe satierA) theppvitchs! 1\ gpsningsanded dhe ereiration ef fifteen

iSRG LGl SR SRR
mdn;toi;uglﬁw ?(I;n{l/d (Z.Mentr/ragilﬂla@jeo cﬂilrag(%lﬂnrm\ig\ntalt‘nﬂn;ta?ﬂ;xg)ltagm dearge. If,
forgeaiin, Bitpnirey cptonIEvel SRR & hietightrined Vil pba Alea

ml&abf&esl@s; mxﬁhﬁeﬁthaﬁthé\@ﬁhasﬂp%ns@nst ant vol tage
charge is applied until the earlier of 1) the switch

[0088] &pthid regardawith 25ferehes @agm fodtigoiB, dfshbmlﬁtbeapprematedttbaat when

ch e dniti r.137 senses .t
coll AR ORI byl PO B e Pl BB R vt
bot&iﬂ;ﬁhﬁcﬁds dpan €hlargll €HIT thB@ féte @6NBERMhtc\URkil S8R 6D SBiches are
for exanple, the charge current level falls bel ow

OP%L BF BHRRTETHEhaYS FXRredy Howeygs whepither ssiichdd of one eely 10 is
Op&loVQﬁ léjﬁlx‘é%wtltﬁﬂ %P&eco%ér B0 ?@(ﬁgéﬁﬂgl.t [slgogﬁ? ?5% L]%ﬁ%{i%ltgd fhat the

erence again t
cloa@bzreélwﬂltc&ﬂiy hdrapt a wireent lefvell Upsto ke esllecaphdtygedn itibugh additional

ar al | rrent only fall to the
oi=id rﬁvﬁ'ézg’ Q,gqug]éatic?\fm bot h switches open. Charging
[00‘&9] Onkd 8185 QcRarBOhad l?ereH]cB #)feté&ﬂﬂléro é)g: br pﬁaﬂ:twates an

sw tches are open, or een’ m nu ave expired
indidates\atartinghe msemt;atstm baiterﬁﬂs roddydiorusee|If the@ell § $s n(ﬁ pemoved

th tch th | 0 R
i ers St b ticn § et o 5 o Bicksts” Bbfnge st fvgysop mili-
et pr3fegably end nliRVehpd) RoksPart BRr&Rhd (HeRRA T the ?éfﬁﬁnder of

t hou h addi t1 onal current may be available for th

ongleqyr ronpolguge wiftasioph Aftea the expuriimn dfas hoes mmswmosssed 137

oG SRUFRREP A L1 5 PR 7 B A Ao

The ﬁiaintdarﬁma@&halr@mxﬁdues ifllEARTyQE RIS 8 cell 37 rdniiRBd 2 RRhAEA be

what i s known a "trickle" charge |l ess than 500
apeqipted that charger 100 may include indicators corresponding to the type of charge

being applied.
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Amps (and preferably 270 mli-Anmps) constant current
to the cell for the remai nder of one hour from charge

WO pootiosx2pon. After the expiration of an hour, PCT/US2003/024009
m croprocessor 137 applies a mai ntenance charge of

[0090F WhilAhe pRYdetiihvenfioR has Bt des®fbed alihaefofendt kd sthiPslone

The nmai nt enance charé;e continues indefinitely until
charpersdbshouldbe anppseaaied that Big@uesgnijavendiop ey hetigplemented in

R TR 0, 5055 L
carREE usmﬂapmgéa@wmﬂa@o&&} pMKm’s cellbar pi@ehd YRS | B fast-
chitgite el 0 RIS hoear bt WHEPaL) 54 Gihe e CFiraops g The
elebt@éfrﬁ@ HbAPe %Mldtiﬁué A5 RITRY) tbﬁ:ﬂ:d' dha Qﬁﬁéd%éistﬁﬁﬂgpﬁ LR mined

el ectroni c devi ces, SUC as di gl tal camer as,
locatugn emthewels cwheﬁmém@lls casawepio nglaymr@,t chargp,aaclpwohuwnt

yers, ceII h th ast-. .
R R e Moo BURA o e (realr By ey s o bo
chatr 15 acﬁgw ddvasd lﬁa@mgefr It deARGH A0 LomBAMicaR VaRBhScell

term ne, based on a sensed resi stance at a

chaga@%%ﬁéﬁ ta the gharpers iclwhng hercharse Snedo baspnlisdrto threcells, based
on t doRsi8Bsi @G5 &R d@sdM8l abiid ent charge, a low current

arge, or no current charge, as described above.
[00&@ Ghelimvghtion dsdreet escebud teconaediionlveith what mgaepkeb@ntly

AR k2 R o S e

mv%ﬂt%rgl%{s bebl'ﬂ féééﬁt&gb QFﬁﬁﬁﬁaﬁdﬁ%dtlQn&qn@H@éd ©®belifnited to the
the cel ased on t e sensed resistance as

disdlesest fnﬂwlmwveAC{:@ﬂsm]y, Thme skilledhin the attag!l beadize that the

. described in.connection ent |

invEERE] 5 AR Eaddd SRR RS B MlogicBhs RUGIBIER IS bardaggments
inchiHe 0 it {he.spid e 8¢apelofthdin@&Ridh, as th/ﬂiﬂththrth@ aSpdA8&Tclaims.

present ed by way of |IIustrat|on and is not intended
to be limted to the disclosed enbodi nents.
Accordingly, those skilled in the art will realize

that the invention is intended to enconpass all

nodi fications and al ternative arrangenents included
within the spirit and scope of the invention, as set
forth by the appended clains. 21 WO 2004/012294

PCT/ US2003/ 024009 ApPC ljo rx A ai tcheson .raw-rs,nf
ch-k"SS 24600 Acheson Col | oi ds Conpany 1600

Washi ngton Avenue Port Huron, M 48060 Tel: (810)
984-5581 Fax. (810) 9841446
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www. achesoni ndustri es. com Fast Dryi ng, Conductive
Graphite Coating DESCRIPTION SS 24600 is one of a
waeruos220f Acheson coatings designed to provi deCT/US2003/024009

controlled electrical properties. SS 24600 is a
di spersion of finel rnaphite in a
t her nopl asti c resi naf/iyﬂl,aél/ﬂéépl |3 air dries to forma

m;@dhconduct ive coating- It is designed to be

Bypi cal spray, flexographic 08324600

%’Wﬂ@gm'ﬂe@hnl ques. SS 24600 is fully mscible wth

'Eﬁéﬁﬁag PO 034 (conductive silver coating) to

wﬁf Q@@Qxduﬁﬂe& Q)nge of resista ﬁﬁb & Yéeneductlve a'ra l(’rd Coegnlﬁlga re

ohns/ square TYPLCAL® CEToNL G Cl

DAE’PHOGATI ONS ssEleiXi dil & 2 GRD HAGLbrVeBarE Oighdn § pfo@ae cqqtlo@ast ic
substrates  <EM='mhitet di ng Feexographi c and
rotogravure pIsizteds Ghdseidr i@y dividdvReking al a SRSOE Ssin that

ADVANTAGES &%’g ':l:m“m‘ﬁm‘lm "HERTEDHIS "eerit 20
ohnsl sq/ m | eed f] exographic or
oot vare AR A At L & O

~Alaphite (Ofal\gﬂ r duct) Bi nder : PVC resin Dl uent
fble

AdbupieRy|  acet. ”‘luanma:.ngfbl,@ekmmcgnsn stency : liquid
Density : 9.0 g4z "511 08 %g % Solids content by
wei ght . 38%,; @eﬁﬁ"ﬁ}zﬁb"i fpravire 410) (Tag cl osed cup)

osity : 3,500 nPas (Brookfie RVT #4 spindle @20

Vi s

ADVANTAGE@ 77F / 2 5 (E‘g toonducfévgdlc%le ble at 20 ohmslscbmll (25;1m)37 0 Sq ft / gal @
Lomill (8.40 o/ kg @25 Py (9 1 n2/1 @25 pm) VOC :
moediticd b/ gal (684 9/ 1)  TYPI GALRROPERTI ES Col or :

oftybtar as cu Xi mum ser:\Weeint enp.

(oftybtarestet) Sed) Ma Vit or 220F (104C)
Sheet resistanee : <40 ohm sGe@fA | (25 pm) film

i tdncy uid
t hi ckness Pgma‘?q har dness H@O'[bslgamoekgm

Solids content by weight 1 38%
Flash point : 58°f {14°C) (Tag closed cup)
Viscasity : 3,500 mPa-s
(Brookfield RVT #4 spindie @ 20 rpm
@ 77°F{25°C)
Theoretical coverage : 370 sq f/gal @ 1 mit (8.40 m¥kg @ 25 pm)
(9.1 M1 @ 25 pm)
voc : 567 lblgal (681 gll)
TYPICAL
PROPERTIES Color : black
{as cured) Maximum service temip. : 220°F (104°C)
Sheet resistance . <40 ohi'sq @ 1 mil (25 pm) film thickness
Pencll hardness : HB

Coating resistance may be varied by controlling the film thickness.
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Coating resistance may be varied by controlling the
filmthickness. 22 WD 2004/012294 PCT/ US2003/ 024009
wo 204012204 X A eson ny El ectrodag(r) PD-034 Ach€BUS2003/024009
Col | oi ds Conpany Conpany 1600 Washi ngton Avenue Port
Huron, M 48060 TS%A;(/%% ) P84-p581 Fax: (810)
984- 1446 wwww. ache i stri es com Fast Drying
Conductive Silver Coating DESCRIPTION El ectrodag
PD 034 is one of a series of Acheson coatings designed
rovide controlled electrical properties
NeFAN PD- D34 is a suspension of silver ment in
aAthQﬁE( m@f.s,tlc resin that rapi dlpctigdag™ M a
f B EUNnduct i ve coating. It is designed to be
adiiliodit>ty typical flexographic or gravure print
t ewtirrhespuiedgstiedebect r odag PD- 034ast eriftg.nolngucwiesme:bioeunw th
ZZB00(conducT 1 ve: rapnite coating) to —produce a

SS
range of resi shaticasum podh EAL™ E"8ET FEHRT Ges‘%}‘f"r"’c‘tfl“?“'i‘*r y
EM Shl el dl ng EIABE lr‘lu-%l-l mondgte%ﬁlféeg}la%ergo at\n/a(?dly

coating for pl gigtdfen ogrgting 08 © 18 @NEOH Srica

raphic ar gravure pant

FI exogr aphi ¢ an roto ravure. printed circuits Smart

| abel s ADVANTALZES mnlckatdn it %S‘Bﬁsa“ﬁf&"t“ﬂf‘mw“% FeYabl e

atyRy 010 ohms/ sqlm.L..£25M - High speegd, {iexographic
orgpHerpeNse pri Ni @ekpe @ndlyRha@Ad plastARGIRERT | ESuelftal t silver

(of wet product Y B Rgeros V'f""’?"é%l n Di 1 W&HP*PM acet at e
COMsT&Fency | |jcﬁ§gf§‘;§°ﬂ§3§)gﬁj“‘r Hahgsryarm(1. 92 | cgA)

gﬁi&ﬂs content by wei ght 60A) by wei ght Flash point
r(d7C) Viseesity 2, OOO ndea-s (RVT #4 spindle. 20
et t: Binder . vinyl resin
r sm E@du? .)7/ 25 C) Diluent : PMwacetate
Consistency 2 fiquid
Density 1 16 lbslgal (1.82 kgA)
Solids content by weight T 60% by weight
Flash point : 17°F (47°C)
Viscosity : 2,000 mPa-s
- {RVT #4 spindle, 20 cpm @ 77°/25°C)
Thearetical coverage 1 306 sqft/gal @ 1 mil (3.92 m¥kg @ 25pm)
751 m*A @ 25 pm)
vocC : 6.49 lb/gat (778 gfl)
TYPICAL
PROPERTIES Color : silver
{as cured) Maximum service temp. 1 220°F (104°C)
Sheet resistivity T <0.015 ohmslsq @ 1 mil (25 um) film thickness

Typical is 0.008 ohms/sq/mil
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© E< r~ : ,
cC oo L A-3 Acheson
£~z @) ’ a Natlonal Starch & Ghemical Company @
OV S o Planirodag® RBotogravure and Flexographic Coalings
cON S Pripiuct Seleete: Guide
.O~nSC REVp VI
—— O O] PRODUCT PIGMENT CARRIER SUBSTRATE BINDER - TYPICAL | COMMENTS
o< EL0 - % * A RESISTIVITY
c @ a) @ Ag | Ag/AsCl | C | Water | Solvent | Polyester | Paper Ohms/sq/mil
+— — Electrodag | ® N A Viny! <0.015 Can be blended
oo W w O PD-034 with 8824600 for
“"coc W _ . custor tesistivity,
£ Electrodsg | # v A Nitro- <0,020 Excellent
cmmc & €] pM-011 cellulose printability and
T o Vv resistivity on paper
_ , substrates,
oo c x nn.m 0 PE-001 ki * A A Acrylic <0.050 Low VOC material.
= o - Urethane
e 1 O O >| 5524639 B * A Vinyl <0.150 Excellent for use in
o = medical electrodes.
m o '®) & 8524936 ? * A Acrylic <0.120 Low VOC material.
"o 1 OO Urethane Excellent for
> - P medical electrodes,
c il w -c = PE-007 ) . A Polyurethane <0.100 Superb resistivity
o e © © mo;wmr speed
Ol O pratng,
E _ ®— - |57 v Py R iyl 0 Can be blended
cOwDT » with PD-034 for
W L : custom resistivity.
CE™ ® (o} Electrodag @ . A Nitro- 15 Excellent high
m , Nl o v, | PM-003A ' cellulase speed printability.
l —
=5 A9 - OPEEs | o A A | Thermoplastic <35 Low VOC Carbon.
c _/ ™ _Om_mo:oamm Is a reglstered trademark of Acheson Industries, Inc. .
.00 /o ZFor specific Information please refer to the individual product data shests.
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coammMsSny Oti ¢ 2 C ca, .~ O- O0OHmMma ~..-y
dVi_ 0..., H.Cac~aN+ryo ti 24 WO 2004/012294

pcT/VBS365M24009 CLAIMB VE CLAIM 1. A secondary
el ectrochem cal cell capable of receiving a
1. pr edesesondarg ¢lechaghgmical aelbcapeblemfiiredeingng ppmideievminad dharge
tnecq)ative term nals connected to a cat hode and anode,
raF’esﬂg’&sf%l y, for delivering power; a can defining.
t he pasisivé byEnéatve eaaidakeohféddral sScativde G biadddl REpddERely,
cat hode and anode; and a | abel surrounding an outer
fOrptqhiV%@?O‘ﬁ‘Pf;the can having a first resistance; and a

e RS 0 S B

anodrsiaad ance within a predeterm ned range. 2. The cell
as recited in claiml, wherein_the band has._a second
s dteh SWTpEing HappicrnrEPhery of tegap dpwng 8. firg! resipfance; and
cel |, fd bk HReh hinfk!tBit T grintbl16h81the faB8l 2 8 pPRRtermined location,
resistance is between 1 kQ and 100 kQ 4. "The cell as
wheeain thedaingd he$ airesisgncowvathai mpredeemiined rangsi st ance i s
greater than 500 k o. ‘

2. The cell as recited in claim 1, wherein the band has a second resistance less than

the first resistance.

3. The cell as recited in claim 2, wherein the second resistance is between 1 kQ and
100 kQ.

4, The cell as recited in claim 3, wherein the first resistance is greater than 500 kQ.
5. The cell as recited in claim 1, further comprising a switch that opens the

connection between the positive electrode and the positive terminal when an internal cell

pressure exceeds a predetermined level.

6. The cell as recited in claim 1, further comprising an abrasion-resistant layer

surrounding the band.

7. The cell as recited in claim 1, wherein the band is printed using a conductive ink.
8. The cell as recited in claim 1, wherein the band is printed using a conductive
carbon ink.

9. The cell as recited in claim 1, wherein the band is from the group consisting of

PD-34 and SS24600.

10.  The cell as recited in claim 8, wherein the band comprises a layer having mixed

conductive carbon inks.
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5. The cell as recited in claim1l1, further conprising

a swtch that opens the connection between the
w@owuiaze4 el ectrode and the positive term nal PMIEOSZN3/024009

internal cell pressure exceeds a predeternined |evel.

11.6. The cehd reded AGI4iRD, Whefdi@it® sdeoriddtdifiBhceGS BB eth msm and
an abrasion-resistant | ayer surrounding the band. 7.

2500k@. cell as recited in claim1, wherein the band |s
printed using a conductive ink. 8. The cell as

t d inted
12, °C b el PoleRims iy ienin B LA R BuRb adn il gHin thixed
Ppcjmﬂagsm@bgr ei n the band is fromthe group consisting
of PD- 34 and SS24600. 10. The cell as recited in

m 8, wherein the band conPrises a |l ayer havrng
135 m xlae celb#tigeled, 8 kMl VherRis thedandyepmbiees §epaaig stacked layers

fgggﬁt@%q 4 024009 11. The cell as recited in claim2,
© erein gge second resistance is between 1 kQ and 250

kQ 12. The cell as recited in claim9, wherein the
14bandhe oeipas weitednin| chaners, M@rqhgthﬁbae@ corﬁp):isaa sepregiate stacked layers
e cell as recited in claim7, wherein

SS24600. 13, .
Of?ﬁé”ﬂgﬁdmé§WdPE§es separate stacked |ayers of

conductive inks. 14. The cell as recited in claimS8,

15.wheTak Belt herebpdiinetaiin i, SéRresehabahe cahpides depaame kdicked layers
conductive carbon inks. 15. The cell as recited in

of BP34and SSAHEPRi n t he band conprises separate stacked
| ayers of PD-34 and SS24600. 16. The cell as recited

16.ia|n k@“rlél bél 4s reEi‘ﬂ&f ﬁ%ﬁatﬁﬂ”%ﬂtﬂ g gﬁﬁng Bn@oM i ’cé@ﬂkaline

i ne LithiumTlon c and | ead aci
cell; @lllithigiid Jombell, end b lead acwigietled in cl ai m 1, wherein the
band is disposed proxinal t he negative end of the

ceI Ctro cel |, capabl.e, of .
77 e ahe Pl R EOR R (TR P B ke SARARNGuoative

endOBht c¥e and negative term nals connected to a cat hode
and anode, respectively, for del i vering power; a can

defining the po ive an tiye termnals and
18.con Coienprisy HEoERghAdisal SikesD B @brecsiinEA Magiprmined charge

rmf% ﬁ@ﬁgﬂ ng an outer periphery of the can having a
rs i stance, wherein

positive and negative terminals connected to a cathode and anode, respectively,
for delivering power;

a can defining the positive and negative terminals and containing the cathode and
anode; and

a label surrounding an outer periphery of the can having a first resistance, wherein
the label includes a band disposed at a predetermined location on the band, wherein the

band has a second resistance between 1 kQ and 100 kQ.

19. The cell as recited in claim 18, wherein the first resistance is greater than 500 kQ.

20.  The cell as recited in claim 18, further comprising a switch that opens the
connection between the positive electrode and the positive terminal when an internal cell

pressure exceeds a predetermined level.
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the | abel includes a band di sposed at a predeterm ned
| ocati on on the band, wherein the band has a second
wo e®iumiance between | k) and 100 M 19. The cePdT/ES2003/024009
recited in claim18, wherein the first resistance is
21. g r exhetell MaecitddinkQim 180furtheecapisifd arf srbiiotlrésibiak fiyey
further conprising a switch that opens the
Wﬁ@’& hehanget ween t he positive el ectrode and the

positive term nal when an internal cell pressure
22.eXCeRdse PNl if rc[ﬂh‘ﬂel@ {Nﬁ&%in thg @Ms%%dqas%?ggﬁ conductive ink.
PCT/ US2003/ 024009 he cell as recited inTlaim

16, further conpr|S|ng an abraS|on resi stant |ayer
23.sur Tberell argeeited ibghwim 132whatein thebhndis pristidusing mcandnétive
erein the band is printed using a conductive
CmgéknmPZS The cell as recited in claim 18, wherein the
band is printed using a conductive carbon ink. 24.
24TheTheleaseﬁ&mﬁnedmmHSQWhaﬂhmﬁebmmfhéhmnﬂhgyBQﬂdnﬁsﬁngof
om up consisting of PD-34 and SS24600. 25.
PDf% m%@ﬁimgégre0|ted in claim18, wherein the band
conprises a layer having mxed conductive inks. 26.
25.TheTRELN ASrekibiih @FhinN 8CWAERInBe bWREERhRideh 8 kgéflﬂavmg mixed
conprises a |ayer haV|ng m xed conductlve carbon
coriduRiéve iplks. The cell as recited in claim18, wherein the
band conprises a |ayer having m xed PD-34 and
SS2 Se ;
26. h eﬂ'ﬁg gec}l gs%‘em?%agrel glﬁlgljél 12r a%lgt%lnt {Rd k!ngﬁ &}n%rfgeg@ le%}yvp ﬁe[v";fné] mixed
ammmmmﬂnmﬁunHMks 29. The cell as recited in claim18,
wherein the band conprises separate stacked |ayers of

- con ctive ca as [ eci n, )

7.c1 athi doll Sgpaleaiin e Spanberetiipe bk oSt o 156 hiimamirea
PDLﬁyﬁ{dsngm@’(D 34 and SS24600. 31. The cell as recited

in claim18, further conprising one of a NiWH cell, an

alkaline <cell, a Lithiumlon cell, and a | ead aC|d
28.cel The gl asyreiteddn clain 18ewherein the bendeqmmsses odparats stackied

Iayg%%?cbl%iéxgh I%ﬁgd proximal the negative end of the
celrT. .

Cell as recited in claim18, wherein the
band surrounds the | abel. 34. A secondary
29.el ethe cethasmeditdd in elaimd&pahéreindthe bawbeompripedseparate stacked

ete m.ned char rate, conprising: 27
layg COTX uct1ve carbonaings P g

30.  The cell as recited in claim 18, wherein the band comprises separate stacked
layers of PD-34 and SS24600.

31. The cell as recited in claim 18, further comprising one of a NiMH cell, an alkaline

cell, a Lithium Ion cell, and a lead acid cell.

32.  The cell as recited in claim 18, wherein the band is disposed proximal the negative
end of the cell.

33. The cell as recited in claim 18, wherein the band surrounds the label.

34. A secondary electrochemical cell capable of receiving a predetermined charge

rate, comprising:
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WD 2004/ 012294 PCT/ US2003/ 024009 positive and
negative termnals connected to a cat hode and anode,
wo egppcpvel y, for delivering power; a can dePCTURZY03/024009
the positive and negative term nals and containing the
cat hogieyead negm%%nﬁﬁas BorRRRY 15 HIchBHAL hitPardde ARt ively,
periphery of The can having a first resistance,
for plevaring powters | abel i ncludes a band di sposed on the
| abel a .predet er.m ned | ocat] on nd .wherei.n .the
panacHede B Ee B8 I A5 pseliP BPimaliinn FORtalifl gdBmode ana
anddbgdnd dentifies the cell as containing an interna
pressure-responsive switch that ternm nates the

contEbe} roeding én outen periRhsry ol cat havieg a §iFd resigance, wherein
the lrl’ﬁ)%!l cH&le€ !1 Sgﬁd ﬁglgorség &H tl?e']abag@% ﬁﬂa'deil‘;e?m%‘eﬁ gcgc.%ﬁ%,:ang éﬁ/l}erein

evel exceeds a et erm ne resho
the dand bas 4 esistancewithim 3ptedatenfinglinage thet identfiesghacehar ge

urrent .qreater than 4 Anps.. 36. The .cell as recited
con i A iRl PG UHGTeSERHENA 7o) L BN HSFUHE FRUIeGtanpetween
the !p@éﬁﬁlEfe _te‘flﬂ%fa%!&ﬂih@%&iﬁ@e BRBfode3fhen dHEnfcphd] cai® pfe@éﬂﬁ& fel

in claim34, wherein the band is selected fromthe
excgedsippredatergiined thegesboldPD- 34 and SS24600. 38. The cel |
as recited in claim37, wherein the band conprises a

e AR B 0 g b
4 Asgmarate stacked |ayers of PD-34 and SS24600. 40. The

cell as recited in claim39, further conprising one of

a Ni ell, .an.alkaline. cell, a.Lithiymlon cel
36.nq B At T iB6{om s ordpecisapiongan ey Rretiraet lavey
surrsfindMB SkEhdpgt he band is di sposed proximal the negative

end of the cell. 42. A secondary cell charging

apparatus that discrimnates between properties of

37.el ethe esdhpspeited i elaing 34t wherchethg bandigwplettsil figm e group
conlsﬁﬁﬁ oppﬁ-ﬁe:{dd Et%"’i%bé/ cont ai ni ng positive and negative
char S

I'hg contac configured to engage a
correspondi ng positive and negative contact of an
38.el eThe athmredtid in ckirh 3728hWeIn00 BARIRRAstises a layer having mixed

PCT/ 024009 a pair of adjacent depressable
PDﬁégmggéﬁgéﬁéensing contacts having first ends
connected to electronic circuitry and second ends

39.ext e dNichsirBliRdtiR8lagR 13, GAMLINtha bafl chfiifiel Syt Aedacked
| ocati on for engagi ng an outer surface of the

- layers o€ PPethandi $32466@1 | ; and
40.  The cell as recited in claim 39, further comprising one of a NiMH cell, an alkaline

cell, a Lithium Ion cell, and a lead acid cell.

41.  The cell as recited in claim 34, wherein the band is disposed proximal the negative

end of the cell.

42. A secondary cell charging apparatus that discriminates between properties of
electrochemical cells, the charger comprising;

at least one cell cavity containing positive and negative charging contacts
configured to engage a corresponding positive and negative contact of an electrochemical

cell;
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wherein the electronic circuitry delivers a charge to

the el ectrochem cal cell based on a sensed resistance
wheiaoen9t he sensing contacts. 43. The char gi nBCT/US2003/024009

apparatus as recited in claimd42, wherein the

el eapripof adjatent degressable pemétameaem gmitdos Having first ends

el ectrochem cal. cel | te that s det

.b
consged o HEETOTIE Sietey ot Fsoud pis SrESMinEIRGURS Bril gt &

preeet%hﬁﬁlké 1oc4&on E?%ngigfﬁg hiDGuBPRAfAE BBthR2IdcR6¢HeRCA1ReIL; and
claim43, wherein The electronic circuitry applies ‘a

ch aw@erebeﬁmmwdma eactisryAlepsersfachangh ¢o Herebasttochemical cell based
reS|s anc res ds tao econdary cell having

on b RSP A S L o Bk g e e R fom 45, The ehar gi ng
appar atus as reC| ted in claim42, further conprising a

431 hemtit shping| ppabid ak Pecitbé irCelhim mWneyelﬁ die ¢teasnid diguitry

cell cavity nper at ur e. The char gi ng apparatus, as
apRliss By e 0 @1%1%#92116@1&%%@@ 8 sp g }Srf%f%wﬂadrabymeﬁfance
the cell cavity. 47.
me%,ﬂ.{red a!r)égs?ltﬁég%éag%gglregtbﬁ{sgnag? Optea‘g?t ed in claim42, wherein

the electronic circuitry applies a constant current
44cha ifge chargmgezpparetus ae cdeetad ondlaiged3, whtgein Tlmeeleqmngl qigpuitry

oo dihs 3B v > At Fe s an Tyl Eggesonds o2

secol@drgRell ﬁa\tlﬁg uﬁé@sw@sshmmhg eRlchanidfl. The charging
apparatus as recited in claim48, wherein the charge

iIs termnated when the_ sensed charging current falls
45pel dle ShPEEEAPBIATN @8 TeHFE Shelpin 450Uttt ogriprgae,p thermistor
s t ising: a
locicl3h FRERATH IR [ B S PSR AR, 2 S
aV| ty containing positive and negative charging
46conflhe chargmgcapaarams pamcﬂcd imclpiac étfurtbegricompniswgseragimgver for
cont ac nds connected to electronic
de lb‘fepgglafr‘rsbﬂ/e“g Wg% extending into the cell
cavity at a predeterm ned | ocation; a secondary cell

47/ dl S 86 EBarkihgt pParaislas etiiel Yn claea | Whdrbig tieedlbotioned HetRsry
positive and negative termnals connected to a

apl@mswwestamt@ummargeég pescelpgrachemieglcelilel i veri ng
power, 2) a can defining the positive and negative
ter [ MON
RN R 05 ah el IS P Vs At oy
apldresauxmstamemltpmhargﬁ‘ tottheeleetnochemiqaycell. f i r st
resi stance, and 4) a band made from an ink that is
edhonto t he bl redgé r,m ne at
497 tthf EhaiRls i bR af cofled P BFE S0 ST Rdne
wheh ﬁ{eedeﬂsédf&a{ﬁg%'f%jcﬂiﬁeﬁt falRIBIRE £pFodBeEmint@ girsdhance, and
wherein the cell is disposed in the charging cavity
such that the positive and negative termnm_nals engage
50¢ he Ae%?ﬁ?’e@ﬁb alerierhsmugal p%claﬁam& EYHPN FAMPHERGe

co ”%%ﬁ& %’%g%ﬁh[&l 1{1{}8&?%6125{ RNt 6né kélPHdvﬁt Y:oﬂtgmnll@gosﬁwe and

Charge ase e resistan sens
gmivmﬁﬂgtﬂge:omeﬁtss e Den sensf adfpcenint@sthsce sensing contacts having

first ends connected to electronic circuitry and second ends extending into the cell cavity

1ts %ermmated

at a predetermined location;
a secondary cell disposed in the cell cavity, wherein the cell includes 1) positive
and negative terminals connected to a cathode and anode, respectively, for delivering

power, 2) a can defining the positive and negative terminals and containing the cathode
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51. The charging systemas recited in claim50,

wherein the cell further conprises a swtch that
wale@gomect s the cathode fromthe positive terPCTEE2003/024009

when internal cell pressure exceeds a predetermn ned

and BhERNY) §llabePsurrbafdiah %ﬁ@iufég})_ YiSHeByTd Bhe CREhIVEAL b Birg k&ifnce,
wherein the charger applies a charge between 4

51,
andh 2 banduppde fromeamdnk Eat is mR1tedrpmio diealebl a2 pyedeterminsd location

' ' |.aj ' harger .a ies a .
o By B SR GEEL IR AR Fpaciominca
resistmwethndeshatianhecd bisldédposeiin thdéBasgitly 400ty S6El thabthe positive
<ghe char gi nlg systemas recited in cJaim50, wherein
and Regatg el inals HEags e comsrRaBdmedostky e @y pegaive chargn cantacts;
(MR YNRAORARASD) SRSl AGH B BPRA e st
senghé befiveen Hee reistages seapipg cestacts.charge to the cell |ess

than 4 Anps when the sensed resistance is greater than

100 ) oo T har gi.ng .system.as.recited i laim .
S50, MRehREie N A SRS E 0L bR be ol R thprises o
switels that Bidcortediglise saigsdetiven BRPREMivE eSSl ReRn iifteMhPeHBiressure

than 250 M 57. The charging systemas recited in
exeqeds pprgeteipmed thyeshodd.-char ger applies a charge to the

cell less than 4 Anps when the sensed resistance is

| es ] . [ S i ]
e O A DL VLS 185 (Rl 0L charge
betreen deinfl 19hemps toshseslbed resistance is less than 1 k

Q 59. The charging systemas recited in claimb50,

wherein, the resistance, sensjn cont act re depresse
S34i t 5 CPERE Frely SHedie 1 Sl soR RS (e Phatper dpblics a charge
to thesbRbbstbeh ﬂta‘ﬁdtlb%mg Whér the 30 WP &ML 18R een 1 kQ and 100

PCT/ US2003/ 024009 60. The chargi ng system as recited
kQin claim50, wherein the electronic circuitry applies

a constant current charge to the cell. 61. The

charging systemas recjted jn ai m 50, erein the
el ol SR TRy gt el 20t be Hotpergeblit a charge
to $IOREIY sk thahEARBE kvhef Zhe sEREAGHASENITs BateEMASO&E! t ed

in claim50, wherein nultiple cells disposed in

corresponding cell cavities are connected in parallel.
5563. The phargtig sysfemdisgesiiediin alaim §Obebeteiarthe ehdrgdryappliesat charge

S ndary cell charger of .the type inclydi a
to PP BAOREY Sipps PR A seBiedirPTeimiS eishiep YR Ehung
negative charge contacts, and 4) resistance sensing
56.CoONTAE bRargiig@RsteMtisirbdiRdtif 6lafR IS, WA EintheBichryd} applies a charge
el ectrical conmunication with the electronic

to the eellless {hantirvhmps shsn Herasnsedirpgistagcr)is gresier thang@s5akQ.

el ectrochenmical cell into the cell cavity such that
t he ' ensi C engage, an outer cell
57.S ur ;l“g% gﬁeggltng %gr&gg‘eatg Z%:ér}n%%grg Qlfa%% g?’i %ﬁcgel%%he cr:harger appl‘fes a charge

to the cell less than 4 Amps when the sensed resistance is less than 1 kQ.

58.  The charging system as recited in claim 50, wherein the charger applies no charge

to the cell when the sensed resistance is less than 1 kQ.

59.  The charging system as recited in claim 50, wherein the resistance sensing
contacts are depressed with a force of at least 100g when the cell is installed into the
cavity.
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(B) neasuring a resistance across the resistance
sensing contacts; (C determ ning whether the
wo emustance is wthin the range of 1 and 100 keCT/U§10p3/024009
if the neasured resistance is within the range of 1
6ind 1O dbargimgppistenaad detisdd inpiataeiiewhtreadthe bRcgenic eirthiay
Ce#r!ﬁ.f 64. The nethod as eci]tred in claim®63, further
ApBHEY Canstgt Erelf eiprgg todheeslti ng a vol tage across
positive and negative cell termnals, and applying the
gihar gehe@hafii@Psysten asdbived ih clAh@ JTBABeHeRMhY @lcbRBSic cfenitry
greater than a nom nal value. 65. The nethod as
applisst aeprisiantyaliage chargadndthecellt he cel | includes a
pressure responsive swtch that term nates contact
et : of=] R ] .
B iR e R B Rn 21 s, RSk KB 8 Bkosed n
chiregtonpmedet! eavitinedte charegtedunpidalielhe  swit ch
term nates contact or a predetermned |ength of tine
as e| apsed.. 66. The pethaod as recited in claim65
hor o RS fF Dt Biniie Aetrartedil Spesi ausr il Gl abareer of the
tﬁd‘iﬁbﬁt&ingﬁﬁj a ct@aviBy, DPElcPorli®Eirdilidy, 1 3) pokifléhRPuegative charge
erein a second predeterm ned charge is applied to
coplaciseind Hfresdstanqesengingeontacéretiendingiaty hhgelyeavily and in electrical
[ . recited in claim67,
C&v%ﬁ%@?@ﬁgﬁ éretc}:1 %—E%cgﬁelg gﬁ%‘?ﬁ‘?”n@%gt%sa?oén IS ess than
500 rANps.in@iMOPEEAfRAARRA CRITTAIYIROOS] ERAQQEch B the
The nethod as recited in claim67, wherein the _second
TR ERRACSPRIMREPTERCAT Fsapsan apY ¢edluriare 3 agredrierayingdeention;
| engtday of 1 : : ' ' 4 69,
whor ol a B DR D o LERLL R hALE,
the q€))l aleteemitihgwhethantie pesistiaice iswvitleid thdvangeof Band 100 kQ;
conpleted.. 71. The nethod as recited in claim?70,

wher dP3 ¢ HEtheRRAguTE EetanciTwihie e gegs of 1 exk10G ampply a first

} thod as recited in claim®63,
p\%\ﬁ%}[%&a erﬁ%e ecreggi stance is not in the range of
1 and 100 kQ further conprising the step of
6det erThennetgodvmatehitad ia clanht@gfirtharcanswisiied the pepiof imeasuring a
agd negati ve .ter 'nalf@ i S reatelr tlaan fn.not?' na}}_
VoL BRI POSIHE® ARG kUL CHHETRigls; andaprivine /e chprar of siep (D)
oG T @6ashifeddRBbiER ohditdriBarCLAdminkl ¢dig. Vol tage is
not greater than the nom nal value. 74. The nethod as
recited in claim72, further conprising applying a
®Shar gdemaeiBod pscited inglsamiod, wheremehe cﬁ? inchidey  presgyee responsive

: ' v, 7 e thod as .
SRR I R S B Pt al B T P rminal ana
wheetindep (B) Aathicecompiisee agplemgthd Bidt pretidiatmihsd epeseshtil the
whep the cell is inserted into the cavity, the nethod
SPRICh FREPINETRORIAE! i Rieddepig lonaih of Bweidb ebpsadhe cel |
prior to step (B).

66.  The method as recited in claim 65, wherein the predetermined length of time is

fifteen minutes.

67. The method as recited in claim 65, wherein a second predetermined charge is

applied to the cell after the first predetermined charge is completed.

68.  The method as recited in claim 67, wherein the second predetermined charge is
less than 500 mAmps.
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77. A nmethod for discrimnating between cell types at

a secondary cell charger of the type including 1) a
w@els/ocrvity, 2) electronic circuitry, 3) posiPCTESEN024009

negati ve charge contacts, and 4) resistance sensing

69: ont-pfd Iﬁef‘fié& S0 ARG W Gind 5'73 V&ﬁ‘%lﬁ eEéhd%}gdétéhmned charge is

el ectrical  communi cation Wi l'ectronic
applied firtarpredetdrmindddpsgth ofiimesi ng: (A) inserting an
el ectrochem cal cell into the cell cavity such that

h cts enga 0 te cel |
e e d B FestiEd b et it in SRRt piGeeis
appHied & thB6Ell 2BEAES sdddfd pRILGBEHAMEE cBLBS Isnonpditact s; (O
determ ni ng whether the resistance Is W|th| n a

predeterm ned range; (D) |f theresistance

7k he Fﬁ?eela%th@ AF Freyed ghcd@m ?ﬁ? ﬂY}Wf‘dn g}?atplgg p{eéle‘ieﬁglneé @hqlrge is less
i 160 AR, range of 4 and 15 Anps. 32

72, The method as recited in claim 63, wherein the sensed resistance is not in the
range of 1 and 100 kQ, further comprising the step of determining whether a voltage

across cell positive and negative terminals is greater than a nominal value.

73.  The method as recited in claim 72, wherein no charge is applied to the cell if the

voltage is not greater than the nominal value.

74.  The method as recited in claim 72, further comprising applying a charge less than
4 Amps to the cell if the voltage is greater than the nominal value.

76.  The method as recited in claim 63, wherein the charger further includes a battery
presence circuit that is opened when the cell is inserted into the cavity, the method further

comprising detecting the presence of the cell prior to step (B).

77. A method for discriminating between cell types at a sécondary cell charger of the
type including 1) a cell cavity, 2) electronic circuitry, 3) positive and negaﬁve cﬁarge
contacts, and 4) resistance sensing contacts extending into the cell cavity and in electrical
communication with the electronic circuitry, the steps vcomprising:

(A)  inserting an electrochemical cell into the cell cavity such that the
resistance sensing contacts engage an outer cell surface at a predetermined location;

(B) measuring a resistance across the resistance sensing contacts;

(C)  determining whether the resistance is within a predetermined range;

(D) IftheTresistance is within the predetermined range, apply a charge to the
cell within the range of 4 and 15 Amps.
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