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long as it is sufficient so that the bobbon can be radially compressed to reduce its diameter an
amount sufficient to enable it to be easily slid into the anode- -separator. lined can whereupon it will
then radially expand to exert a bias against the separator layer which in turn contacts the anode so
as to effectively maintain good physical contact between these components during cell discharge.
65 For conventional size cells, the width X of slot 14 for the bobbin could vary between about 0.05 65




4 1, 544, 090
4 potassium fluoride, potassiumchloride and potassiumbromde. It wll be
obvious to those skilled in the art that the double salts fornmed by a Lew s
acid and an inorganic ionizable salt may be used as such or the individual
conponents may be added to the solvent separately to formthe salt or the
resulting ions in situ. One such double salt, for exanple, 5 1is that |,
formed by the conbination of aluminumchloride and lithiumchloride to, ;
yield I|th|untaluntnunttetrachlorlde | f desired, a stable.cosolvent in thg
cel | system maySbe added to the |iquid acth¥&%%duci bl e cat hode and sol ute
sol ution. to\glter The drerectric constant, VISCOSIty or solvent properties
of the sol UtTON t GuRERITHE aREIHoRI0.ARMYEY] M)l MoferSH BooRXGEMR iR @lo & kdraRAE
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al ong wi th the shor Anotfiepemboflimentrof a sitipde callentdy bebbirdssbowrein Figure 7 .rSpecifinallg s stokted

tear strength of ﬂ%"ﬁ%ﬁ%ﬁg gésll?% ?@Ere boﬁg@gﬁmgf%&ﬁxézﬁm
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gasket menber vggul d then be enployed to provide a seal bet ween the cover
and the can. For Jadéler cells, the cathodic termnal or cover of the can
could be in the formof a Central nmetal member enbedded in-and extending
t hrough an insul ati i sk _nenber, the |att @row ding'a s aI 5})etwe the
central 30 net3sl mponer, exarrpl e arive Ad the can. i ng3>
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pol ymer (e.g. F&P), "8fhyl ene copol ymer wvith (e.g. "Tefzel"), 40
chlorotrifluoroethyl ene pol'ymer (e.g. "Kel - Mip . perfl uoro- al koxy poI yrrer
(e. g. PFA), 35 tet A@FﬂlqaeBb@t hé_l ene pol yner CI!FE) and- the 90%e. ﬂ; .
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wi th the agconpanyimgdrawngs Wi thareset—fortth—as bermyg exenptrary of—
embodi ment s of th@OQt'&ﬂ&iQ:BﬁmbrElM@mothlﬂ P AncPdoftaiBasidally GAREuckJBthBHe -WB% solili.O0
be Iim tat; ve t herteQbtaidkd commekciallyctiam ﬁmorFCghﬁﬂcEaxﬂl dostaifs Py perﬁdxﬁc\mlyglye:tveuhér an,
anode and & sepdt &fTsreitga }GPF"&F‘Pfydﬁ@S@ﬁfﬂﬂ)ed inacell can. Figure 2 |s a

perspective view of nd jghilil G Q%asCQ %}9&1&8@?&1&3}1& ol&tf&hﬁnd
Figure 3 IS a Per i YRAv boriflotdy wathd A difpRiSsal T (T fich I B e o

bobbi n assenbl ed jthoranghieinixedweith, the@lutmn aFtle ce ﬂtb wasr @nipetrof the gty was veld@wl tyflesa

rmed ?9 and
conductive stri f,i F%-i;?xm-ﬂtgob E‘E'S%E%ﬁ?,w es re ame macamer was he %E}e %@1 esaﬂgﬁ,ﬂ’ €
5is apartially & et s oD o F1Slabhey GF scrin I vtk ede dotted
col l ector of thisbobbin which allowed the bobbin to be radlally compressed so as to close the slot until the -
opposing faces touched and then, when the compression was released, the bobbin returned to its

45

60 original geometry without breaking or splitting. This demonstrated the elastic deformability of a 60

bobbin suitable for use in the subject invention.

For Mix B, the acetylene black was slowly added to a well-stirred solution of water, Tergitol and
Teflon emulsion until the acetylene black was thoroughly wetted and dispersed. The water in the
slurry so formed was then substantially removed. The cake thus formed was then sintered in an ;

65 inert atmosphere at 370°C for 30 minutes. The sintered cake was then broken up into fine 65
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I nvention. Figure 6 is a perspective view of a conpletely assenbled cell.
50 Figure 7 is a perspective view of another enbodinent of a slotted

cat hode col |l ector bobbin 50 having a spring nenber |ongitudinally enbedded
therein. Referring in detail to Figure 1, there is shown a cylindrical can
2 having partially disposed therein an anode liner 4 in contact with the

N

ne pst andi ng circunference of the can 2 and conpletely di sposed therein
3 p anode disk 6, shown in broken lines, in contact with the 55 base

can 2 thereby adapti ng the container as the.first or anodic terninal
Tor®fe cell. 55 Partially di éﬁ‘b‘%"@d within and in contact wi th the inner
ci t tyjom
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th ,‘g?ﬁj,coul d vary between about 0.0565 i'nch (0.13 cmy and about 0.40
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about thdpughXs Thmtho eOcOBeZtoc edcly cell'w@y mgdeagingtbé proceduaprand adypetitia@®.o?0 i nch- (0151

it T 5‘5%%:% 5y et VLA

condug:i inshe(0.35 Eh)p 2 secure at one en to a conductive screen 24 such as an
5 exp aﬁdﬁbdceﬂlvekedsenbbdéemseﬁmea 2ofhich (0i2vcm) thickdithivmg ghepts(ceiled)l B8 and t hen

o T S S D e e

S hogirghis Whiteh 4 BRIl 58 ABLEbt e2sxi al openi ng
of bofolidwad ﬂ:Qa Sibula glags ﬁbrpsepatatdue(asap eﬂnﬁibbdt)me@aﬂmgaommss'(s ashve) ebet ween, the

oppo vigfin %@ fybplanep @P‘%‘nﬁ%\?@df e biTheobbi n 12. An
RCLTH AR o B GO SR LGB L (D projcot o

POBG | Opdn QéleateNd tﬁet Eomiprestive I&ﬁ&ﬁ&ﬁe, sl &b&‘ﬂbﬁ@eﬁlpin rSdumyputwﬂﬁ thegeby h8h wel ded or
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mslel da M

assengy, 6":‘;8 jd%t o B T cotindet ST o @ing’ i Ng assenbl y
| S3P| inae chsuddting diﬂ: anﬂ acreminzgasne randZthaf wmed tduestainip med cdmt Mbéﬂas Bgen fed into

t he C@PJPHCUP 8vﬂ“1 °V gpludenagr 30 and 15
cont aPgied s | {T}‘ec ef’i é@fﬂeﬁﬂﬁﬁ&";,@dl al - squeeze
techrrraqldﬂmmn e use o sea e ceII A fully assenbl edcell 34 is shown
i N40Fi gus eviGncedhp thedest darb atiélastically dsformablearatherdesowsshiraat callectds bttt n4Ps shown in
Fi gurforyof aglptted pnplan fobbin gandp gtefl &t t9BBYIR P36 of & LhfsRHIMY ctbade ng a
Iongl"teﬁﬁ'Ftﬁ’& slot 38 with .opposing faces 40 and 42 and an axi al opening 44.
Unl i ke the bobbin shown in Figure 2, bobbin 36 is formed wi.th an expanded

~.or nmesh 20 screen 46, such as ni ckel, enbedded longitudinally wthin the

bobbi n 36 approximately midway of its radial |ength. Screen 46, as,

di scussed above, will add strength and flexibility to the bobbin so as to
facilitate its. handling during assenbly of the cell and al so augnent the
bi asing of the bobbin against the separator of the cell so as to mdintain
good contact therebetween. A tab 48 is shown secured at one end to screen
46 with its opp03|te end extended so as. to be available for securenment 25
to the cell .cover in a manner as discussed with reference to the strip 22
and Figure 5. 25 Exanple 1 Several. el astically deformabl e carbonaceous
cat hode col | ector bobbins, as shown in Figure 2, were made using acetyl ene
bl ack and Tefl on (tradenark for polytetrafluoroethylene) in the -



anmounts shown in Table 1.
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invention. 15 Exanple 3

15 Several "C' size cells were constructed simlar to the cell construction
shown in_Figures 1 through 6. The cathode collector for each cell was nade
usi ng the procedure and conposition of Mx A so thalt Tn the Tinal ary"
~stat t he bobbi n contai ned 75% by wei ght of acetyl ene bl ack and 25% by

f pol ytetrafl uoroeethyl ene. The bobbin was 1.55 inches (3.9 cm

ad a wall 20 'thickness of 0.24 inch (0.6 cm), an autside dianeter

~78 inch (2 0 crr) and had 1654§b V\ndth,of 20 0.1 inch (0. 25 cn). Each
cel'T Was assentted—by—+hsertt ngﬁ(m inch (0.2 cm thick I|t8h| um sheet
(coiled), 1.5 inches (3.8 cm) high, against the internal wall
304-stainless fteel can. A lithiumdisk apprpxinmtely the di amat\/ of the

can was disposad within the can to contact the inner bottom 25 . surface of
the can. There§f taer & al asg, sepagator di sk jas placed into the bottom of
‘the can 25 |f ,yéa“ meangl ags;\beea separator (as specified in
Table I1) nEa‘s‘Eurmgc"PG nthes @rﬁ* R&h, said insulati [}g(vdl sk and
t ubul ar sepdrat or contacting the anode liner{fwithin the cell. The slotted
bobbi n ‘'was tjhen inserted into the cell by fifst conpressing t he bobbi n
radially i'nvarg to reduce its outside diametpr and then sliding it .down
_into the cell Y} i BrdBed b armsepskal Pkq B0 Upon rel ease of the

conpr essi ve |f g% 2:3@%8@%&%%8%&%[1% radial |y outward thereby
30 inparting a bias to fHe-SepRATO°RATR I turn insured good comtact
bet ween the [sl otted bobbin, separator and anpde. A.cylindrical section of
expanded ni gkel screen haV|ng an extended nigkel tab spotwelded to it was
inserted intf& the axial opening in the bobbiph maki ng .good physical and
electrical g¢&tact therewith. The extended enhd of the nickel tab was -
proj ected t hEdigh an opening 35 in an insulpting disk and a Tefl on gasket
and then wel &ad e 8 SR QN ERTYRBIRZQRE 3 described in 35 conjunction
with Figure Sksﬁfﬁﬁ)?@%@miﬁgﬂﬁl’?@@dvﬁﬂﬁﬁ"t he can, the [iquid cathode
solution as|specified in Table Il was fed |3£0 the cell. The cell was then
sealed in ajconventional manner. The cells were then, di scharged across a

| oad and th¢ data obtained fromthe tests arle showngn Tables Il and I11.
40 As evilgenced by the test data, an elasfticallydlef.ormabl e carbonaceous
current col [€&or in the 40 formof a slottled. annui®r bobbin. can be used
as a corrponeﬁg part of an efficient |iquid clathode &l system- '
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el astical | y[def ormabl e carbonaceous cathode [col |8ctey in 5 the formof an
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surface contact with said separator |ayer, said cathode collector exerting
a bi as against said separator which in turn contacts the anode thereby
effectively maintaining a good physical contact between the cathode
col |l ector, separator and anode during discharge of the cell; an active 10
reduci bl e cat hode sol uti on disposed within and through said cat hode
coll ector and said separator 10 layer; a cover for said can, an insul
nmenber interposed between said cover and the open end of said can such T
a seal is forneq between said cover ,and said can; and an electrically
conductive meang contacting said cathode cb¥*@Qor and said cover thereby
adapti ng sai\g,Cover as the second term nal of the cell. 15 2. Acell as
clainmed in clalnil‘WﬂNTWEULAhE&sathode col l ector .contains a binder in an

amount 15 bet ween 110%131? elheo H isingyfn Qlwmﬂiblcmh}ctm cangalsed 48jo dr:gg
bei ng a vi nyl p0| ﬂs €] {i’orm‘w ro ' § agiorﬁgpy dv&sﬁ:}m din
pol ystyrene, poly y Wit 43y &ﬁayepanéhsﬁ bdor@s
clainmed in clai” 1he(ﬂ§rt!120 eﬁrmlafboablﬁmvingglo s1¢tssa bmirmbeﬁdg digbded withisd &e d

within the cat hodeur@@ﬂ F@tﬂpfowﬂa emollqctos exertig al blas st said O
4. Acell as clai gﬁ, °“%°’g£ %{‘ﬁ P’ §Rfﬂ g ';g@;
| ongi tudi nal sl@t red lé/\éam&d@so fﬂaﬁ u g’ or 10

inch (1.02.cm. 5 laydk a:aivér forssaid am| matk tin berriﬂenpésertllwavamt;said cover afid vida epea iemi

Lrgcﬁagggdge{?%;ﬁe ﬂéi%@?@%w‘ég@g Eye mfg?;:gfsfl gﬁqﬁqﬂﬂ?fgmﬁgywv&g A

cell as clainedsin ﬁnyx G210 Eas I cliln 1 whisleiPthoBeRliodd dblldch contilnd DBiRdes Mlanlishauitt 15
contai ns at | east bet@tend0® lwdight(of thacblleult@mdlbmd:ei be@g@ ylVolmmeeryuqbyMe, of
the Periodi< Tabl é’°1YH‘°PY m nzfr: byrepe. e tm % glastpmer.
wherein the cathogel:sgl f’se%f“a a;i%'ﬁ em rf‘s ?néln% PRFOUE v
to Goup VI of Jphe £era @ﬂlaﬁcﬁﬁ lA(ﬁB whe@if tﬁloaﬂlﬁl&bd:olleﬂ:oﬁhyamgtuaﬁlal slot 20
clains 1 to 7 whemithpwiddebe ﬁlsch 3mm)mde(h’<91° 0 reduci bl e

cat hode sol ution éfg‘i‘? {‘e g e ‘gp@g‘r%ﬁ?s"s
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