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“cavity Whﬁtfﬂ |ntonumluduté sulmur nmubroaldnm t \2) redioayl EfforidéyLYbEREEr  ef ficiency of

per rrea dSznd t3hexh08phoam®dsehluhde}‘mzoamaon and | ess
tenden P'E" g‘bﬂ ég_or t4 E}Qﬁmoo ?de to
passi vat eemdﬁhysmh a{i&ie ot Remac Ol 130 CHRE TS fﬁﬂ’&mé lorNNtern“Ve'y or
i n addi - ﬂttonwtm\lstemﬂemcmhMe,amtd&fmt actlve menber of tion, the

separ aé r é@gﬂ din &ribedatids chip m&m@er tkSemQWanttﬂlwalbma@hSI ot solqune cat hode

col | ector r od 1 Iy E %e or a ode jn
SRR my R Rk %ﬁ?@ et g?m.:;;; S o

assenbl edhthxnmidod:um alcium, in d.ector can be fabricated W|th Thus
t he cayd t'}wfmimn'éﬁﬂ@yhthlmﬂBMWBalM the!n addition t Hie mreganese diomide selislct i on for 'a
gi ven voI uienas v dowg hay heonaweys 54 a“F'?Sg"er‘QfEfW‘Sf & vifen Tsflanehs erjal . The
sanme amount of cathode 30 cathode-electrolyte. In one enbodi nent of this
collector material in an axially disposed 95 invention, the cathode
collector is in the form cathode collector cell enbodi nent would result
of sem cyI | ndr| cal rrenbers haV| ng a | ongi tu- |n a cat hode coI I ector
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Sui t abl e nonaqueous |iquid cathode materials is easier to manufacture
since the sonmewhat for use in this invention could be one or nore fragile
cat hodecollector.will he supparted h\/ of the liquid oxyhalides of an

el enent of the container's wall ther*é”by requr ring less 40 Goup V or

G oup VI of the Periodic Table bi nder and thus providing nore reaction
sites, 1 05 and/or one or nore of the halides of .an i.e., sites not masked
by the binder: elenent of Goup IV to Goup VI of the Sui tabl e 25}’{
agueous cat hode material s ‘for use Periqdi¢c_Table, said Peri odic Table - g
t he i n thi d invebtiaon include ammmmh 23t ons _of Periadic Tahle of
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sui t abl e anode ' e'%%ﬁ- 1Sty Rgﬁl T §cha ‘ﬁu_eous
cel I's woul d 5n&%§§ 41 B3e N4HAb] g ﬂ%qu%{l ";;;:§° ?:fn 965

magnesi Zi ninvenfich uadtn:hmmnali%aad ﬁcnideexatmhmndsuch non aqueous

Sone . pre %erreﬂ"‘%@%ﬂi‘&! % hodl deﬁmd,eér cosplyentioay de ailded|tade

sul furyl aque dsgfleggn el Fﬂ“BF“r %“‘E‘ﬁr onyl
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chl orii de, t hi omgh a:bqhmmhdezenednd@ arb,dnh:mdﬁ ey;hleva Bawy donduktivity. Sdinel €zampled B Ni UM

oxychl ori de, ° Eb % g\" b;:‘;smdm raeen oiglabenzrengd etetras | f ur
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sel eni um momdb mss:mu& te,
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or Na % T nh G ret € %ﬁﬁﬁ%‘ m% 8’11 can6)
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0

chronmicc 125 i %& }‘::Ii s@‘ﬁﬁ‘k 2d dntelublq jongh r‘ﬁ“ g qnd should
monoal umi ni de g rgdaict Pevis A8 : ,::fe fp;f"éﬁg f gﬁ‘éﬁntganese
di oxi de sol B@ @8 salts.| The oy dwenndnmfndum t pemﬂmaqqtﬁmm ¢ to G

el ectrodes for 3119 Shat ﬂ]b lex, through and contact the anode, thus estabhsh—

€ compati e solvent being employed :
1,502,251 . an;othal;:a it 1eldtgg;:>luuon hlﬁcgis 1og1cZ y ing z:ﬂz:n t%n%ﬁe Ei?oliséo'rl Ese w:th
systems, a w d&m&ﬁfike Yeofding to&ﬁxj 1}{% @@Qﬁﬁﬁ aIry ﬂ vt he
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in situ One sEes géﬁ‘} ; f@'!é‘igﬁ“’l"gm tu@;e‘dorﬁ qnars@ssr fibgesalong withub| e
Sal 1, for exanii o K e el S AT
el ectrode t hGreafured { Jodhdl Gif tl&fFlﬁMﬂlIﬁhﬂt’ﬁte ch k@wd, eafieR i€ handleS that are
sui t abl e fofl0 u¥el: 224, lemlb?ecember,rrlrﬁ‘éﬂnpaash?%ﬁ de Sudtalye @dpakatoist flor s wish aqienss 05 70 .

i nvention are %ﬁwgﬁ@% asplead, di oxi ﬁﬁ?stfﬁ%g‘akoﬁ dté:fc rolagt Yl
oxyhydr oxi de, REhe s which Heboomik e hoion in I or F e
added t o oxi des sdlvesrigdesdribednin dethil GMdven Sfibers lo¥ @lastict slngw,, t| ve
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col ution to ol FEELIPNE WUF SR s o are
capabl e of bei Qgity' qedore S516 Lty r;r'}ckeil RBET s'i,auesp dilef ON t o
75 such as di mompabesulem:e and azodr car bonalinadﬁal thacdﬁuemecbmaaé ef othemse

conduct i vi t3P Saypicab kewippd e a'alwe vedle@s o
suitabl e cosolS{ﬁfg‘i‘l‘t :: c“’f;g a e‘,’ ‘E[ at é}, Tthe ﬂx bI e
for use in thisgony rabt ficoni Kiot{2 A Goger oA LY -&kmoswdre.&vaml on
are zinc, zi ncphosptiorgst e:emchhhds:m hmm ﬂuorldre,dommf:h rhaso i e teegred) O adlegse the
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It can be said electrolytes being chosen to be conpatible in the form of
swel | abl e coatings on paper, with the negative and positive el ectrodes.

swel lable filnms such as cellulose in aqueous The solute for use in this

I nvention may be solutlons _woven or felted papers, perforated 25 a
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in a suitable solvent. Preferred solutes for non and insoluble in the cell
system and shoul d aqueous systens are conpl exes of inorganic have a
porosity of about—25 per cent or or organic lLewis acids and inorganic ioniz
nore, preferably about 50 per cent, so as to 30 able salts. The only
requirenents for utility permit the liquid electrolyte to perneate 95

are t the salt, whether sinple or conplex, through and contact the

ano t hus establish- be conpatible with the sol vent being enpl oyed i ng
an |on4ransfer path bet ween the ag&;’jﬁland that it yield-a sol utiron which
I s i onfcat] anmi-Tattote—Surt-abre—Separ-at-ef5—-e+—us RO tive.
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ni ckel antmgt pvdad 19 dathode ostcahﬂde tdﬁﬂnhal ektidyte o2 keath pI ated .

' steel 2 ’cs"d‘t 4signeontsechwith ghe eedmtothecell -

mater i aI wﬁ&gmﬁé} ,fé'a": b g % Tate, disc ;;f % A PE@W@ aci ds’

sui t abl e of Qbsitive Gerinihal R the Gk Aispeledi! S10MAG the Hppe:O Gﬁ? Scell 115
prese mﬂnentld monmlwurueheathwrmmflfuorseam the nﬂltelirbu’ghSoon\Bﬁtﬁflﬂl’ ably in the

case fgsemcy 5 g éZ}' ??P?SF"E) it o P orl de, ant i - . odhalide
-¢at hode %ﬁ m sd:E; eraﬂgﬁrﬁ't
tetrachl e separatﬁootediscqoutf ﬁdnmde ntena BE5sphor us

pent achl or |gashadp colfettoro matekin] oould/\hleu«h dmberbesesho\hehtmg\rreant ad 20 rel ease

ode
t he 53° % g"nlwéﬂ“ eoc%{‘l‘?d‘eb ally, .a ‘hf“'membﬂ'l priede SAt isst0esses
introduc acieweip ity Aa T? m&éﬂﬁ%m %tlon wi th
tional dam/\thagpla«aqbe:r gkicans or of ni C katuate fnbibe we&haﬁwﬁi& Raf e lithium
fl uor two memMatlﬂn shewrbdg  ‘diessursmend ot)dtowdéw [Whednkhe longih| or i de,
it hl c}ﬁ:g-:llh‘ign mimpgmghavmﬁﬁteﬂé/ dgﬁb dr%d arran ep@u%b@e&b]% in
sul fi de, faaOtcUimd 19 Wit b oot Bl i chban B0 ' &Jf& et Ne cel |
- conponenﬂecaa.zﬁMugg{%@ zm&idi;ndg;breg‘m gss@pmmq&almae EaSSI um be
sel ec gdeacr ”gm ce| ey ks 2N ﬁ@mdd@msawdnpo)t assi um
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obvi ous RO &1 § hlh Idéhnt tween ets iR ibeE Stﬁdéﬁ-mgmem et hyl ene
co-- art thhaylmﬂml mgﬁﬂb&s flommad 5bywxli teglivhly bjao tl)bl’T'&:iodMllaf‘cbatFEP (e.g.,

aggingt tbpa p#se;orué eti thg el
-t r' f l UOI‘ {lafﬂ:% érctanért& eCtn?;Wco u we p?lfi corﬁ the ﬂto 2 ll%d' vi dual

CconpoNeNinéalsrBteche or. Qéfu\rd b Qs gdol. ﬂwsrca Eamm?m 130 6
1,502, 25¥aletth§rd eme ‘Su SEF olxeyamdeyl pOEm yet hyl ene, duct ive strip 28 are
squee other - embodiment of a two-member forced

it thmm%t:::ﬁ‘méﬁtﬁﬁ:na F m**t G e %‘t BT A pocore
appar ent sumplidne@nurliasise df er sr. aitﬁoﬂﬂgﬁniectbﬂ 82 a?j | owi ng

descri pt#lwmmmm@fsuhmgnl um@nnonmlzl ndlowadlswkvdwmhmra dilmdgcaﬂ ermtaxhexand 2. The 5
consi gher WEFHT L the inagg yal st“lff’éeafc@&??paé pah nmEeir - 1Eﬁrl ng strip
28 1o | o eteymci‘ﬁ‘p csttdéew%.m ke e A OJute @}1 ases the

two anodie apgbgiiately befic -ar ymall walndi QRd ﬁBWSD oseld Qw&ﬁtesent i nven-
backi ng %Weénydll@n&ndh&mgso ezgnding ?ttdvmdentacr Uﬂh a-whl oaﬂe lvgiudinalt ended, in

hen A
any T Fﬁ‘ﬁ“@ strif - %§n| fjéa and; 2% .ar¢ i nj t ati ve-
ther\é\%?‘/ fg% v té’rméré{:he egss?? the”con=g rzgff%nt act oVe’esP‘tcﬁ‘glyl F?H@‘t“"wé of the
anode 10 Figure 1 is a vertical cross-sectional view nmenbers. The -
extended. end 30 of spring strip 75 of a fully assenbl ed el ectrochem cal
cell made. 28 is shown projected 'above the surface of in accordance with
th| S |nvent|on anode rrenbers 14 and 20. An |nsul ator di sc F| gure

o o . 1 R B ~r~ 1 . NN 2 1




accordance with this invention ing the two-piece cover 40-42 as
anodic or Figure 4 is a horizontal cross-sectional view negative term nal

of the cell. Before closing of still another enbodinent of a cell nade
the cell, the electrolyte or cathodewetectrolyte 20 in accordance with
this:invention. . can be dispensed in opening 26 whereupon it _85

Referring in detail to Figure 1, there is can perneatethroughthe CE)
anode, separator and shown a cross-sectional view of a cylindrical ode
or cat hode coI I ect or: of the cell. 5 corrprl Si ng a cylindrical 4

cont ai ner —& o R = J el o2 & A I B ¥ Ke &y ch _' ed

t hergj m~a cambdeheoqpe%@t : t?Té etioa@t rSQii W cm@“@q t 120 yt e
prior 25- coffgﬁeﬁg‘gﬁﬁﬁ ?"ﬁeaﬁ‘:é Y V\n%ﬁ"&n m“h erted

I nto the cel lae- forced apart | 5&4410 d1J. 5 Ishowd @tg%ﬁwm@ al ner 2
The |nsul abi mitingi man bgﬁ hdtspo @a:thl dndh @sseqrib uadecpthamgtemhéenmal ner as
the c htadl cﬁ'Ilod 31‘{ frth's g)sé!!"me'tl bover or positive2s
term n for am%“ d the -upper inner. wall of cont ai ner

2 wthin and qpnt. Cé neldt a{h edaﬂl&ﬁf ofi rcum- f or Es@ipld Ng t he ceI I _
t hrough cdnvezthqdercallectﬁ@ 70f e it erespéctivelyy hodFwo (C selrdll wvere a.
CI’I n‘pl ng te é%amtalmng good contact between % ath s

h

- 8 ¢ aj T Was o
oot (o e B ey Srom T T o o b Bler JE ) o
inward and sldqueRtetof igceB. Thistypelofkdll émbddial CﬂﬁganetHBcldi@\bﬁd’eﬁ as| 1O€ Geed. cal cor n-
bot:t om separ atetirhapan a;lvatagelﬁxerelthe @émawed tﬂ‘ée cathode ntollecton d halftelindricaled, wi t h
the same ref @du lig a ts o e%’gné?lm : eine enunber s
as shown in GF &mﬁ sa L) B B oiatsi & 3ol ed
Speci fical |l yipo S’M)B.m\n hthe can material -
conposed of one shown whi ch corrprl ses a first arcuate nenber or rmre _
segments to forma cylindrical tube TABREIla second arcuate nmenmber 54 and a
third and then placed T arcuate nenber 56, each
of which has an arc A Qné@ewﬁ%‘%rtbﬁear‘:kanode 12 |s sh0\9/\%7 in - measurenment of '
about 120[err]. Wen thé“Terﬁlog’r Emdlgion Fi3§Br esl.85 mnd10%. @efigw) i sing a first half
tudinal flat end faces *Qf. %],aiégat e bodies, 105 cylindrical annular nember
14 having flat. end- A8 3nd are arrange%j in an opposing- faces 16 -and
18 and a second hal f - cyIWmeer fashion as sheaa in Figure 3,an axial open-
drical annul ar nmenber ZU digyde H%Me@&alﬁ»"'ﬂ;m DJP3Ek wioch! contamt | Ned. bet ween said-

menbers. Thus faces 22 andsiddly péfyedir Rhe end faces of when this

t hr ée- nenber anode is i*iQbtained |°Pmﬂtﬁr01 1Y dridy ¥hiehl cotral f nember are
arranged in a contai ner®{f T‘ﬁ“lé“&‘d?"l‘ f’ Senber 57 110 an opposi ng

fashion as shown in Figures: 1 |nserted i nt.o theoam al, eni-ng 58 .defi ned
ce .
by and 2,. an aﬁ’ rg?F“FFgmn S Ei.adéﬂdlth d 15@’? ?and ﬁ% ;‘:&emg_ s, the

coi | ed Spuongreﬂt‘i‘tﬁ%tsm e.nqwéacaﬁént%'ﬁﬂk A 1 ingl Ml "oy 2 bR Upor57 Wi | 1.
resiliently hhasghlyve@dome disperidat EheXbhter release of the compresslve force on the spring 60

nenber s -agai ris thetshigy seefo anedt‘mthgl whstantiglly c ofnfm G 'P?cha‘b(r e type
backing sheet®moyel. %m ‘@gb @ct 5 and

17, such ag lfaeid mﬁtﬁ@t'ﬂ‘hhcéﬁ | cRiRINhY GhenV tum 15119!1 mcta caihhﬁ CSIBl:tbr
t her: -eby mai ntbeoken: mxﬁﬁml mrcles e pavder angr i ofsthe codl,llldl mendhds sfe@he SP

physi cal cont?ﬂ‘i‘ ] indr ben'éern |n§'Fm‘t°h Rmc e 2hée e f the
anode.  ponery stégf ge m antt trh:y@nc.gﬁed tQanaﬂléks lcover

enbodi nent500ffoxeaot BRI BT°F.5This Héiting Gpefa- C UtehlRdg itheGtbwi fol theldon mmblhe anode
anode accor dltmg exmmteﬂutls mmbsntso dmt thsy behomlunm ole(A\IQh SQiQk| W%G{SQJPHP i a
substant i al oven_glass a % conve%txﬁ:l g Eﬁ ﬁldﬁe?ﬁlanacat hode
sunption or (id] oh&tiﬁlr'fa 1 € Tl maanﬁﬂn Fere 24 QErofiRATDET S
70, 72 ar €5 aHalf Qcyfiideival dittidign amaae hidafbeds i 8]  88bHOIAt and thiei dag obtais owis posed
within a cyl |mrailllcahoweml‘lmméran9r2eésmme oipcFablep & and ik \wal | -surface oP
anode 74 - and. havi ng |ongitudinal. sem-circular 60 -as will be

di scussed below. =~ - - : grooves. 76 and 78, respecti.vely, inparted
in 125. An el ectrlcally conducti ve spring strip 28 their curved outer
surfaces that face the'in- is appropriately bent into a flattened ellip-
ternal wall of the can 74. Disposed adjacent tically shaped menber having
an extending - and in contact with each of the |ongitudinal end 30. Wen
inserting the spring strip 28 flat surfaces of nenbers 70 and 72 are 65
into a container the |legs 32, 34 of the con- separators 80 and 82,
respectively. Disposed 130 7 A ' B
1,502, 251 7 within the opening
def i ned by the separators tion of solid blocking reaction products be- 20
80 and 82 is an anode conposed of two elon- tween the anode and the
reactlon S|tes I n gat ed rect angul ar rrenbers %34 and 86 whi ch addi tion,
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ber 88 biases the anode nmenbers 84 and 86- agai nst the separator 80 and 82,
respectively, which in turn is held agai nst cathodes or

Exanple 10 cathode collectors 70 and 72, respectively. Two "C' size
cells were constructed simlar thereby maintaining good contact between to
the gell construction shown in Figures 1 and these conponents. Qpenings 76
and can 2 except that the cathode coll ector was forned act as: -
reservoirs for the electrolyte or cathode- of two half cylindrical

annul ar nenbers and 30 electrolyte of the cell. This-type of cell enbeodi-

an anode8hacking sheet was not _useds’
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As evidenced by the test data, the cells 7. Acell as clainmed in any one
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the formof two arc segnments each = electrolyte solution disposed within
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60 3. Acell-as clained in claim1l wherein the 10, A cell as clained in
claim9 wherein anode is in.the formof three arc segnents the anode is in
the formof two arc segrents each ranging fromabout 90[err] to 120[err].

each rangi ng fromabout 140 to 180[err]. 25 - 4. A cell as clainmed in
claim .1 wherein. 11. A cell as clained i'n cl-aim9 wherein the anode is
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segnents 65 nenbers. - each rangi ng from

about 90[err] to 120[err]. 5. A.cell as clalned in any. one of claims - 12.
A cell -as cl ai med in~ctain19 wherein 1 to 4 wherei-n the nmeans for biasing
t he bodles the anode is in the formof two rectangular 30 of the anode

radially outward is a substantially - menbers. "U. shaped spring member in
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and di sposed betmeen sald anode 9to 12 wherein the neans for -biasing the
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