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| . ‘ batterr es. T
EI ect rode assen‘ol y-: Afor gas- trght el ectric storage é
Jinvention relates - to el ect rode assenbl les. for .gas- tight Té&éq??'

| ' Ly,
ceI |s and batterr es; par.ticular, but 5 not. excl usive .
"i'fs'h(r)'-r-ca?gund ceI | s. " "Such?, .an asserrbl% conpri-ses a posrht ive bandI a I
-:"=-eI-e'?ct'ro'de a negatrve ‘band - el ectrode antl a separator. which ‘are SPhe v
<oi | ed- or vvound toget-her with:the separator |nterposed Ibet}[/veege sets or
7el ectrodes form an Efé&&toggdgss%t [ }/vr grgrta t1gnE aechIr (I’)ldl Dol
“iwi ndi-ngs: such as ref erred toempag@or% -”bL [T on, .2 ol n been
smandrel;  which is rermveo af ter—the—wneh _

“if ound . by experr ence- that™ freshl y coil ed el ectrode-w ndi.ngs tend -

h i 15 has, been removed, -In-'-_-_'_
“gp\dmepdto?;g}?eﬁgeﬁr sﬁfgﬁgfle%rgu?gﬂﬂé%rg%ber éﬁ#% %ﬁ %*Fee B 9ASUsi ng,

it he elect
{sel f- adhemtveexoisslmé]lwg f@te&b&lld Eéflsp' ndeéuc'hs aggggmﬁgto the eI gct rod.e_.

; t ing is still -on the
o B S AR i s o scmion
“{supply- Mmbiich aresispiedlly. coeled e@fr%and\" e élgwer""%i'tﬂ a%ﬂr%% +€r

StOFagR deRlhs tand babkrnieby \imappartdcilawmyi t bug .

[ ectrode assenbly
' dance wi't the invention, there "is provi ded an e
'1? gfoé ]32@ ?‘Ftdf}?@eelséefrpc smod:ag;s Fthery oefénled t6OBBoVES | 1@ - commonly

oo made on a wmdlng mandrel, which is- removed after the wmolng

"~ has been made
_It has Deen found by experlence that freshly c01led electrode '
wmdmgs tend to. unwind or stretch after the wmdmg materlal' '
: 15 has been removed - In order to prevent this and ensure a proper -
o f1tt1ng in the cell housmg, the electrode winding is provided
N W1th a binder by wrappmg it w:.th a self-adhe51ve 1nsulat1ng material. ..
| The binder is wrapped onto the electrode wmdmg whlle the electrode -
" winding is still on the wmd:tng mandrel. In wrappmg the winding,
20 the msulat:mg matenal is taken from. a supply roll, fastened
~to the electrode wmdmg, “woungd - - round: the latter ‘several times, -

. and cut. Applymg thlS type of electrode b1nd1ng is however complex
o and tlme consummg ' S : - :

. ‘An object .of the mventmn is’ therefore to prowde a wound electrode
' 25 set provided with means for preventlno 1t unwmdmg and whlch
o av01ds the dlsadvantage referred to above o

In " accOrdance with‘ th'e' 'inventio'n, there is proV1ded an electrode |
'._assembly for a gas-t:rght electrlc storage battery or cell, comprising:
. T a p051t1ve band electrode, a negatlve band electrode and a separator,
30 Whlch are Spirally wound together with the separator 1nterposed
g -between - the electrodes. to form. an - electrode ‘set; and means’ for
holdlng the electrodes and the : separator together “to. prevent
B .-them unwmdmg. . character:r.zed 1n that sald means. is a metal _"

®

pP': o

e of el ectrod
novever dog eteéﬂ‘w’ o OB TR bR G fopn e, Fiammodon Seb. taier of or's
Ito provi d’én und el ectrode 25 set’ provr ded with:neans. for -preventi r1gI
‘it .unwi nding jand- which avoids- the. drsadvant age referred to above. n.



__-'vt/mch are. -spirally wound toget her - wth t he' separat of - |nterposed betvveen
he el ectpodésto:forman el'ectrode-set; . and ireans for holding . the.

| ectrodes. and the  separator toget her= 2 e. prevent them unwi nding:- -
har-act eri ze a netal - -2-, Ling enC|rcI|ng n
e el ectrod 1gxgten&}%§i:ﬁ§§hgrel%@€ a5 F%tbref erabl y 'si-nce it renal ns:on -
he el ectrode wi ndi ng ~and nust .not-"spread" for:reasons-of fit,  ‘have a

11 thickne 0 ts u

 The.ring di asr’r‘@} e?neea’f) é‘ga%ﬁ 6%%1%ry va de{?.’lﬁe:éi ﬁs?%‘%\?’gr %’égtieo %c sl ze ¢
f-the ‘round va@ﬂﬁnqmaoﬂ ms;Stonatcdm;eaﬁe fore xeasens o0t Sit, haF@nQ wall - - w¢
iameters of E}éﬁ@é?s 5k 8&3%&00 2E8: 0 Sahy aon a8y ket adauitcd Iy 2bhe
|ng may. be s‘lgfrirp slippe overnai tlggtﬁlﬁ wound e ectrode 10 set. The :
ing my bé rﬂhufa”e‘h%rréagb 1%1?5’68Fa¥‘§% Y ATREtaNYa Vakien PatoisadousIedy a-
et al - strip HPydnGed speedst EHH@ Béﬁlnd)fﬁe'n (ﬂ@ch QsCt'é tacﬁ%mdﬁalteethéf @lec&kddel ng

ransver se bands from on of apin t ool _
bvabl e by - dftect i BRI t éﬁ‘%’éﬂ?@ﬁeo t@etﬂ%é)‘dlzoec%’?dorﬁoof““acﬂ%nd@c FS3e ﬁs?é‘t al

trip,-and arﬁﬁ-ﬁ@tmeaa@nml di ng pin, the shaping tools being.adapted to"
hape sai d bands about the pin.-to form rings, the ‘end portions of: each -

and when 'sha'ped to forma ring overlapping each other; said- pin bei'ng
Dy_abl. e The rmg may be smply slipped over the. tlghtly wound electrode

: 10 set

arpos|t|ve band el ectrode ‘a negatlve band el ectrode and a separ ator, 30 - @

-‘h Dot

r-ﬁ'r'

Wil 02) (n'ﬁﬁjﬁﬂon

. '_ o . _"I‘he ring may be manufactured by apparatus compriSing_: N
(a) means for .'advancing a metal_ strip along a pr_edetermined path; ”

) N (b) a cuttlng kmfe for cuttlng transverse bands from one end
of the strlp, . ' '

15 (c) two shaping tools movable by directions transverse to the
" direction. of advance of the metal strip, and a shaping and welding
.'pin,--, 'the_ shaping tools being adapted to shape said 'ban'ds.‘ about' '
the pin to. form rings, the end' portions of each band when shaped '

. to form a ring overlappmg each other, said pm being movable
.20 axlally and longitudinally with respect to the direction of advance ..
© . of the metal strip to and from a pos1t10n in Wthh it is disposed. .
" between “the shapmg tools vhen operated to effect shapmg of one -'

sald band about sa1d pm. '

_ N (d) and means for weldlng together the overlapplng ends of ‘each
25 -__rmg whlle locateo on the pm ' ' '

e '~w'ii1'..bé app_re_s:iated that the width of the metal strip. should




1 YRt

shapl ng tool,s when oper at ed to-effect shaping of one sai d band about said?
pin;.. (d) ‘and neans :for wel. di ng t oget her3 the over!apping ends- of' each 25 .

‘the ri ngSprddncbde pr @tuceill bé mnl-ﬁhehe appredﬂﬁteaprthatl ahed dibmétdrheof
di arret er” of t

{oreme o bR el SRR 0 et

i nventlonthemymhmtnamlfmoduceﬂi by .a et hod :conpri-si-ng:. advanC| ng a met aI I
-gstrip. along.a predeterm ned path; cutti ng transverse bands from one end_ _of ) ey

“fthe netal strip; shaping each band into a ring about a pin, the end

porti or& ‘Blectrode Igsembl inn diophedingh &oe dbe ninvankéon | may daﬁemaapﬁaqtgtre@ch

ot her ;. %‘L% ﬁ@ﬁl&d éﬂﬁg% s on the pin, welding t oget.her -sai d -overl appi ng
end portl :

AOVI N therlngfromthe pin; and p03|t|on|ng the

~iring. to - enei rcle an el ectrode set forned by a 15 positive band

“-{wound together with the separator

‘jel ect rodead‘,%nee,ggatal MerPartrh 4Abhg cgepggge@ﬁﬁggg gh@; Which are . spi raI Iy

rposed between the elect rodes "the
dmetal  ring hoelding the electrodes and the-separator toget her to prevent

. t hem unwi &ﬁiit'lﬁg transverse bands from one end of the metal strip;

S shaping each band into a ‘ring ‘about a 'pin, the end port;.ons of
"~ 10 the band when shaped into the rlng overlapping each other; '

. while the rmg remams on the p1n, weldmg together sald overlappmg . |
'end portlons- ' C

'ren_'oving.the ring from the 'pin: and

AN positioning the ring to 'encircle_' an electrode set formed- by' a
_. 15 positive band. electrode, ‘a negative band electrode and a separator, _
- which are spirally wound together with thé separator interposed
betweern the electrodes, the metal ring *holding the electrodes | .
- .and the separator together to prevent them unwmdmg

o The mvent10n is further descrlbed belm by way of example mth---
... 20 rererence to the accompanymg drawmgs, wherem. B : : L

Flgure 1is a perspectlve view of an electrode assembly accordmg L
 to the mventlon- : and ' ' ' "

| -"._Flgure 2 1s a perspectlve VJ.ew of an apparatus for use in manufac—
- _turmg electrode assemblles accordmg to the mvent:.on

i -3 Referrmg to Flgure l, an electrode assembly 1 comprlses a pos:.t1ve

. 'bana electrode, a negatlve band electrode and a separator 2 mterposea

':'-_ _between the two electrodes _The electrodes and the separator are-

B “wound splrally to form an electrode set, the outer end of ‘the separator
S overlapp_l_ng_the oute_r end _of the ,mwardly adjacent electrooe, which is ':-'

rlng Wmle Iocat d on th e appreciated that_the w dt -of,.-the;
rotal ot SRR SetePs dhehndte o ERBREPREn of PE TR e of

20 axi ‘ally and | ongi tudinally with respect .to- the d| recti-on of advance of
the netal strip to and from'a position in which it is di sposed. "bet'ween thk

ettt v bt 1o 94



] é] nventron |s further descrlbed BEI ow by way of. exarrple Wlth 20 ;'.- a
' ref érence to the acconpanyi ng draw ngs, wherein: Figure 1l is a per spectr ve

. |ew of an eliectrode  assenbly according to.the’inyention: and . Figure 2 is.
& per spectlve vi ew of an.apparatus f.or use 3a manuf ac- turi ng el ectrode .
ssenbl i es accordl ng to the |nvent| on.: 25 Referri ng to Figure 1, an

. ectrode: -ass es 'a, posi tive band el ect.rode, a. negatl ve band "
3ectrode and’%a%b \éﬂpg?ng P?\t%ﬁf‘-ﬁ’(ﬁed fI'h@ thﬁ‘mleéectmﬂes wHivh elseaticdeRs
nd t he . separin othearﬁgnmapdmpaéﬁd,ﬂent £ e5S the oute
d@nd. of the s haaoéon%gdaﬁﬁ r% t he. out er fg]ﬁ of m mwar%ﬁ%l fdjp&?en‘% J
-_ectrode whi'c %r k4 i sible. |nthef|gure The ot her electrode
_ irch is vistk bIe inthe figure,. |s denoted by reference numeral "5 and‘ist . i
Cprovi ded- with-a conductor | ug . 6. 4; Aring--3.encircles the. el éctrode set N
tio hol d.t he el ectrodes and the separat or . toget her to prevent them A
unwi ndi'ng. The ring 3 cont acts and Iles ‘agai'nst’ the el ectiode: 5 but is OUt
df ‘contact with the other-el ectrode: Consequently the ring 3 cannot.. cause

g short circuit between: the el ectrodes . The r| ng 3-is. rranuf actured as .
_descrl bed beI ow and has a weI d ] oi nt 4 B :




. L 4
Q”The arroms--ln Flgure 2 |nd|cate t he . d1rect|ons of anenent -of the relevan&tﬁ&.
{parts.. "Referring to Flgure 2, apparatus f or manufact uri ng rlngs such as -
= ring 3 referred t o above, conprlses a. conmon base- plate 25%on which are. -

4 mounted a feed. deV|ce 9, a t.00lnourft-~10 . provided with a- cuttlng kni fe-11

jand a- QU|de 14 for a shaping and wel di-ng pi.n 13:" The p|n 13 is novable.

«'axi.ally by means of - a-wor ki’ ng_ cyli nder shapi tooI s- 15 and 16 - are « .
+-nount.ed énfh'lﬂténmmﬁlwétt@?eb@%’ﬁﬂ? w@tbae@ogﬁot*@fg (Pdgf'e movabl - by - &

4/means *of Sﬁfé Kigha thok itddBFev ehE. tindd B@indﬁh prheotridg is carried:
i.by the bagg at%ygr%p td‘%e base, p 6 te 25 i " o, rrgu g |, di ng head

% hol-der- t psa o s -

-; 3 opbiantesanbairsiaine shacvesmods S Bl VopuFa AButR

m;\r/?bLgl hgte;mtal?ieeslo@ﬁera eMeévioas. C&dohﬁd@!enﬂy thel irflieg 2?casnmtr1cansaeg| nary - :
jverti i ne, .o a ne a
Astrip 8 @ ENQffSEREUYY Bﬁf‘aeeﬁegﬁe esoﬁ{}c?q%ﬁterﬁ\et ? 'é'?ﬂo t‘gﬁ‘bag'ﬁ?g%ﬁ}.r%ﬁt he. ..
5 1-ongi tUdlalsadesi:lrnbeaIbe‘loﬂfartdﬁhasta wpld\joihe 4ced devi ce 9 and is passed
“chrough the tool nmount 10.to . project beyond the cuttlng knife 11. The

! projecting-por{ion, provi: ‘ded by each advance of .the strip 8, is denot. ed by o
ref er encdheuamrosds -24. Figaree end‘adétterthaefder‘etttio@lcﬁf movpment 8§ portions as

i bands e-strip 8 (whi ch equal s .t he l.ength of - each band 21) -
s sonewhat‘rg ré'\'egttagtoé%ag the circunference of- the pin 13. The wi dth of - each
band- 21, he anount, by which the stri p, 8 projects beyond the cutting"

_:'fﬂgffl lnés ff&#ﬁd:ga%g ﬁ‘b‘ﬁ@@c’? %p&%u%tfdrpmah&fa%‘wﬁné ¢ihfe, deghred width of -
' as ring 3 referred to above, comprises a common base p1 ate 25 :
: _on wh1c‘h are mounted a feed device 9, a tool mount 10 prov1ded
-with a cuttmg knife 11 and a- gu1 de 14 for a shaping. and welding
. pin 13 The pin 13 is movable ax1a11y by means of a work1ng cyhnder
12. Two shaping tools 15 and 16 are mounted on a common pivot
_ . 17 below the base plate 25 and are movable by means of respective
Coe working cy‘lindegs 18. and 20. The pwot 17.1s carried by the
o ‘base plate 25. On the base plate 25 is also mounted a welding -
. head holder to which is secured a we’ldmg head 23. The welding
e head 23 is movable by means’ of a working cyhnder 24. Line

. '_22 1_s an 'nnag.mary vert'lca'l centre 11ne_ of the too_] mount 10.

_ a'In use of the apparatus, a meta1 str1p 8.1s unwound from a reel
. 7 and intermittently advanced in the longitudinal direction of the |
: __”istrip by the feed dev1ce 9 and is passed. through the tool mount 10 to .
'f_:_ project beyond the cutt1ng knife 11. The projecting portion, -
"fpr0v1ded by each. adVance of the strip 8, is denoted by reference -
-numera1 21. Me here1nafter refer to such proJect1ng port1ons as “bands“ .

: -The width of .the -lstr.'i'fp- '8 (whic-h _e'.qua'ls-th_e'."length, of_ .each band
'21). is somewhat grea'te'r_than the,cireumference_ of.th'e-p'in 13.
. The mdth of each band 21, i.e. the amount by wh1ch the str1p 8

"; proaects beyond the cuttmg knife 11° after -each- advance of the strip—, .
o 'Tis equa'l to the des1red mdth of the r1ngs to be made .
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. . . . . B 4
51 After each advance of the netal. strip8, the vvork| ng cylinder 12 roves
he. pin 13fromanln|t|aJ position, as shown in the-figure, toavvorklng

fs‘r*tq on imrediately in. front of the cutti ng khife 11 and above the band
.The shaping tool :15 is then swivelled by the working cylinder-18 from

th t he bandAfler edtre aduasce bfi-the metzbystpip t8,athy woektngdybinddre cutting

i fe 11 fr Oy ifoye€ e 35 gfpge gt P31 L1t 36n S SEOLRGPTh Lengl 1 1 2

hgaged by thé to and” pressed ‘around
59 %I mul %/aneﬁwmest'ﬁe aph'ﬁ"@:!lg posgiénnarﬂwedhatﬂa ymfa‘enMQf the digglinged, .

ine 22 o t he

n' 13 .and thehmvmiheﬂwk%gm ltbﬁa:jrdﬂssﬂ‘l@ fl npsmotn lthgozlhﬁ)gggatsoglhoig
5 | ed by,the workin er man initia

3 tShMeV:‘al gﬁre i‘%vﬂr gas aﬁﬂE"‘fgﬁmﬁ'Qn%M %g eﬁgﬁd@’\ﬂn ¢h isnéhenghy partighly ool

5, .in pressi sevéred lmartﬂlleacm“idgthﬁfel n Jﬁortndll:lﬁzphétﬁdﬁldbh%m'tpe %tgﬁtﬁthgﬂ .

th the tool ont a n Yy

hposi t: d??egtﬁh‘ﬁ[eﬁ% ﬁmt%ggg%%é‘% wgnbsd Hg?qeé% afﬂ‘ a?ﬁpe'ris i novenent

 appr oxi nat éhapet and presseharound tthagpin 13 1532 the oo 1bp5d S2iul anebesBby

rand the part of the'b %ressed

and 21 from hb&lﬂ Q”ﬁh RAer Qfe Eb@tﬁ?g”l%@ stofs‘ctrﬂleel‘.’r?oq mount 10.

Whilst the shap1ng t001 15 rema1ns h01d1ng the severed part
of the band 21 against the pin 13 and the pin remaxns_1n its
-.displaced position, the'shaping tool 16 is swivelled by the
- ;work1ng cy11nder 20 from an 1n1t1a1 pos1t1on as shown in the
figure towards “the p1n 13 and to engage With the band 21. “The
'_'tool 16, in press1ng the band around the p1n 13, d1sp1aces the
_ pin, together with the tool 15 and the guide 14, hor1zonta11y
- and laterally in the opposite direction to its above-ment1oned
o hor1zonta1 and lateral movement by approximately 1 mm over the
. cutt1ng line 22. The band 21 {s-thereby completely severed
- 1by the cutting knife 11 from the remainder of the strip 8 and
‘the part of the band engaged by the tool 18 is shaped and pressed
-.aound the pin 13. It will be understood that the complete severance
,~of the band 21 from the remainder of the str1p 8 is achieved
'”.*because .0f the lateral horizontal movements of the pin 13 effecting
shearing. The band thereby forms a ring 3 separated from ‘the

strip 8 and enc1 rchng the pm 13 the ends of the band’ oveﬂappmg
* . edch other..,. = - : S , _ |

y .'-Th'eh Wﬂ.'ding' head 23 1s then.'lower_efd from.an in'i'_ti'al' ‘position”

hl?y t he: tooI'

1. t tt
323? ng- {Tg]of)ver \1@33&3 ‘r‘w Iﬁgg d*f%’?%éyéév@reafip%rm o itnﬁélmhmesmwmgas nst the -

o

J. ah |n|t|al position as shown in the figure towards the pin 13 and to engage . '

e to the PrREPRY @16 bgg,g))thgt‘@aﬁdo?i Jﬁ,etgg{pl,ﬁ%r@o%m gs q{%ﬁ*’ eral |y _by“ |

h d of the strip -
pipl et el y seygs 6 b Y3t§§8§%‘r}r']etr'a99tﬁ%£ u]ijdte g isspggg%cgd%aﬁdt o
bund t he pinthg pressukg exemﬁ;du ematooml tlﬁathqrheommyearm semaangebpf the
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';bECause of the Iateral “horizontal anenents of ‘the pin 13 effectlng
hearlng ‘The band thereby fofnms a ring 3 separated fromthe . -
rip 8and’ encirel-i-ng the pin-13, thg. ends of the band overlapping each T
= pther The wel ding head 23.is then lowered froman initial p03|t|on . -6-)-_'
As :shoewn in the f igure by means of ‘the morklng cylinder 24 and welds the --
-“@Merlapplng portions 4. of the ri ng 3 ogether. The meldlng head 23 and the_-ﬁ
. ‘8hapi ng to%sssﬂo‘w@fwl éﬁe &‘f‘guww rﬁ&tﬂéreechkOwéhﬁlr@ ti'l fndal @Ppandi ons, the -

fing 3- remaining in t 43, car. g ing 3, is then S
“feturned t delds “thg prsﬂa@a&ns Portians Aoo 2he ring A 5°geet hGRen adj acent the ; -

fEQU|de ‘to.fall fromthe pininto a col l ector’ (not . shomn) The width of the -

= Fings manuf.act ur b Y, vat of the portion of. - -

L he 5 T HheL b TG p S Rreianab e el S0in Bt Bre e eacn P,
JThe ‘met al setupnéd it® Ohein ¢k'etiaorpom¢liehs,pltataedmg éerenanmng tig. .t hi ckness

~Jmay.- be -0. 09”{9"%1 T]E‘F di ameter - of the'pi'n 13 depends on the desired o

.. i ameter of P ds 3 to be manuf act ured The cont.ours :of the:portions of.

“the shaping toals 15 and 16 which engage the band 21 are such as to natch P

. fhe size a f 3 e. p

Ao S L ze antheSBARELET cLRGiRh ek nndes r?aéh@{:hgétsdr%& GPMRsCneRyP

Cpin 13 pI u@qméiomnwnne@seofthmemo r&:p\dlen adjacent the sulde,

to fa]] from the p1n into a collector (not shown)

3
-

T d fhe width of the rings manufactured'can be'varied'by varyiog
o B _;the 1ength of the portion of the strip 8 fed through the tool
o 'mount 10 for the product1on of . each ring

The metal strip 8 is of nickelior'nicke19p1ated steel and its.
“thickness may be 0.09 mm. The diameter of the pin 13 depends
_on the deswed diameter of the rmgs 3 to ‘be manufactured:

_ 7The contours’ of the portions of the shap1ng tools 15 and 16 DT
- - which engage the band 21 are such as to match the size and shape o ;_ __'-
-, of the pin 13. I.e. said portions have concave seml-c:.rcular | -
- ‘surfaces of a radius equa] to the sum of the radius of the pin 1

;f13 plus the- th1ckness of the strip 8.

. _'It wiiT be éPPreciated'that thé.apparatus deScribed above can”e
“.ﬂ_be 1ncorporated into a process for the continuous product1on
of electrode assemblies. or batter1es and the mutual coord1natlon
_ "ﬁand interrelationship of . the var1ous functional elements therefore
e fsuItably takes 1nto account the manufacturlng procedure. '

ddi'f The structura] elements of the apparatus are advantageous1y
- 5“'mounted on the common base p]ate 25 as- described. f

o el
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It mril be apprecrated t hat . the apparatus descrrbed ‘above ca“p‘*“ o

: corporated into a process-for.the. contihuous p’ﬂn trode RS
agsenbli és.or - battefies and.the’ Tt ual. coor di nat mmm)"lﬂ)ﬂ”ﬁmnt ionship -

' ‘the vari ous  funct.ional elenents ‘t heERARMSe suit &bl § tlakdls snte account .

i_e nanufacturnﬂD procedure The structural el enments of  the apparatus are
xzvant ageousl y  fount- edofl Fﬁ'é‘“‘?f’(?rrPrB?F"!?ASeforplaags-Zthas 61 OGftorage CLA VB
1 An . electrode assenbly for a gas-tight ‘el'ectric storage battery or S
¢l | , conpri si ngPakt ’p'é's OF 9%130-aﬁ&m81‘56§§m8@de poaitibgabane AUrsseClal BQEaﬁQQ a

_s¢parat br, ‘whig¢ are sprraIIy wound together.5 with. the separator

'terposed bet é?r teHECEr 8ee rasdes #eparetomr, whieh m«;eh,en&mqgewaﬁ;d %ggemecans

r hol.di ng t he el ectrodesiad .the separator together.to prevent them: -

“uvii ndi ng; char a&‘s‘erﬁhfeaepmm $nterpoped beitveen MhkablddtFdaes id TokpyY the .

~elfectroode set. {10 2. - ‘An el'ectrode assenbly according to claiml1, .=

lerein the WaIP“t?ﬁQﬂWHSQS RAt:t ARG meteak fompol dind. Qhe ted @ tRo8al aRd t he

witdt h ‘'of the ngtal ring.is 8 to 20.nm- 3.  An electrode assenbly . .

‘agcording to cllEpenSEP2RAESR | fiPgekber itogpiavehar thesh hhomﬁngan@ha,tar&eep% of

. whi ch overlap gach. -15 ° other. and ‘are fasteéned together.

‘elfectrode’ asse%l?‘eaﬁéoﬁ’di'??@st bs o4 @etrll risgbevicAnel fhg ythaseﬁ&,s‘g.rohbed herei n

'_vvi&th reference ito and as.. |IIustrated in .Fi gure 1: of ‘the accorrpanyr ng
di-aw ngs ] [sete . : _ N
_19. 2r _3 An electrode assembly accordlng tc c1a1m 1, 'whereln :

‘the wall thlckness of the metal rlng is- O 05 to 0.2 mm

'_and the w1dth of the metal rlng 15 B to 20° mm.

ST S B .;'_' o f“'ﬁ LT e

;3..- An electrode assembly accordzng to clalm 1, wherezn
the rzng 15 formed from a band the ends of which overlap each.

15 other and are fastened together

: Af-J. An electrode assembly accordlng to claim 1 substantially

"j; as described herezn Wlth reference to aﬂd as illustrated in

Figure b | of the accompanylng drawzngs._ '-”

'_j.5.-j A gas-tzght electrxc storage cell or battery, 1ncorporatlhg

20 an electrode assembly accord1ng to any precedlné c1a1m

5.9' 3 An electric storage cell accord;ng to clalm 5, belng

a round cell.-,pﬁﬁ“lelis-}:”ﬁﬁef;l_-t";;/vaﬁ’l--.s




.~

.-'_._"-.a_' e. » .
-8 A gas- tlght eI etrlc storage ceII or. battery, |ncorporat|on 20 an . . X7V
I ectrode assenbl y."accordi.ng to any prec | m m electric storage_

: :-.,eI |- actording to claimb5, being a roundialllmlm“l“ " | ectrode assenbly -
“dccording ta-claimil, wherein C *L¢ tmn * *. the netal-ting . :

‘Has been nmanuf actured by apparat-tlssa C’OITDI’I sing: (a)- rreans for advanci ng a
~et al® strip al ong a predeternined path;:.(b) & cutting knife'for cutting = .
tiransver sbebuetds Fivgnhmsebeen] manubfcturedshy iappagatua womphigdingg -t ool s "_'.- -

- fovable in-directions transverse to .the direction of advance of ‘the netal. °

gtrip,. and a shapi ng and - wel di ng pin, the-shapi ng ‘tool s be| ng adapted: to---"" .--“""";_'.'-
.-§hape: sal qgg I s of ‘each 10"
~Hand vvhe ?gpr%dr‘;rﬁb‘gir#% hgsgeirjléa%%*mnécﬁ %tg%&;

_ sal d pin being.

“rfovabl e §?tﬁlly and- Iongltudlnally wi t h-respect: to -the directi.on of ..
- gdvance he netal ‘strip to and froma position in which it is dlsposed
-Jet ween- t he shapi ng-tool.s’when operated.to ef f ect: shapi g of- oiae” sai d band.

~

dbout said pin, the pin 15 being novable transversely of the direction of" .
~ddvance ofb)t hecurgtiak kniflep foherutitheg Bamdsyerdzebagds Hapedonatend he ring; and -
1 (4d) neans for wel di ng together the overlapping ends of each ring while L
1jocat 8d x@f the glnip;8. An eI ect rode assenbl y accordl ng to cl al ‘m 7
Mherein operati:on. : . . -

(o5 twé.shapiﬁg toole covable.in_directionc'tfansﬁefse';o the
'direccioneof.advance of the'mefal strio; and a shaping and
-weldlng pln, the- shaplng tools belng adapted to shape: said |
R fhand; about the pin to form rings ‘the end’ portlons of each
'~10__ band when shaped to form a rxng overlappxng each other; ea1d
.pzn bexng movable ax1ally-and longitudxnally with-nespect to
-:the dxrectlon of advance of the metal strlp tp ‘and from a p031tioc :
1n which it 1s dlsposed between the shaplng tools when operated
_.to effect shapxng of one sald band about said pln, the pln
'is:. bg;hg movable transversely.of the dlrection of advance of thei
- ﬁét_:al.et;;_ﬁ when the band is bei_'ng-shaped into the ring; and
f-; (d) means fbr.welding together the overlapping ends of each

'Jfrxng whxle located on the pln. ~5'-'

3 8. " An- electrode assembly aocordmg to cla1m 7 " wherem operatlon
' 2'0-’; -of "the ‘shaping tools to shape the band causes the band to be cut'
from the stnp by the cuttmg kmfe. T
T _."9"."'-1_ . An electrode assembly accordmg to elther.’ of clams 7 and -
By Wherem the two shap:mg” tools are p1vota1 about a common ax1s.'




‘.. tor
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u-bt‘

'2%"‘& ‘the ! s
ei

c;afcommon caxi's.
"t

s

An eIe

tlhe’ vveldl ng -

R_

hap1 ng tooI s to shape the band causes the band to be' cut

10. - An' el ect rogde assenb y .accordi ng to"an o’f clains.

69, mhereln the shaplng tools ar.e. novabl e. by neans of . wor ki ng. cyllnders

V"
-

ode grosillucgic oLty R0 gl FLoH Le' adfhe 47168

pdrtions. of each said- r|ng are wel ded together and away from each other.
Ay - el ectrode. adsenbly accordlng torany .of claims 7 to 11, ~whérein the.
-sHapi ng and meldlng pln i s=novabl e by ‘means ‘of - a ‘worki'ng 10 -cylinder.. -13.
A .el.ectrode

drfawi ngs. 14.

prtedeterm ned

.-strlp,

- band. when shagﬁg dwayoffdﬁeegtﬁtg,tgggrl appi ng each. ot her;
renalns on the rln .meldlng together sald overlapplng end portlons

shapin

10

t | b
hdrein-with re?t‘sefgnce to anggsggl %??Jbg'& érl r@g%uraéé&lzggf)e ﬁgﬁ‘%gzg%aﬁgf

t
7

(; or@ |

e strip- by t he: cutting knife’.9. -  ‘An el ectro’dﬁl H mu,l ding to
't her -of - acla|_ms 7 and 8,> wher-éin- the t wo -shapi al abou

slfapi ng and- vvehdreig phe skhapthgg ntmoalal ard omivabke dycmeandraf ivonkmgteylirhﬂerend .o

12 -

ng

wheyeinngiheo dwelstingn mesns t gammgseel éctvadding abeagw| ths weldmg -

e fosanben rihs . and ipprtagetiofaesm sat%éfleaoﬁqsowemﬁ% tesetthﬁe

C .

.12

cylmder
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~adcording .45 | S c p
A3 608, B SO A5 MR Sl Qs e
J 20 - while the rlng

- An electrode assembly accordmg to any of claims 7 to 11,
_ wherem the shapmg ‘and weldmg pin 1s ‘movable by means of a working

13?. ; An electrode assembly accordmg to clalm 7 ’ substantlally :

15

 as descnbed herein with reference to and as ‘illustrated in Flgure

2 of the accompanymg drawmgs

14, A method of manufactunng electrode assembhes accordmg

to claim 1 ¢ conpnsmg

o .advancing'_a metal strip along a predeterxnined. path;

. cutting transverse bands from one .ehd_of the metal strip;

_shaping each band into ‘& ring ‘about a pin, the end portlons of'
' the band when shaped into the rmg overlappmg each other;

..: 20.

' '.end portlons, R I

'_'whlle the rmg remams on the ' pm, .weldmg together said overlappmg_



!' ST '-
__-'tjermw ng . the ri ng fromthe p| n
¢kecty ode set- formed by a-: posVuve— band el ectrode,

a negative band

;. gctrode and a ‘separator; .which are-spi rallﬂmnm m th the- ~ _
“$&har at or H'em°Ym8eitb@$edgb@tmveehetﬂie edrelCt 10 mﬁ ﬂ'mlg hol di ng the

'-"él~ectrodes andithe separator toget-her to preveht ¢hém tinwt nding. 15. .- - A
-'-'?mt hod accor di ng-t.o -claim 14, wherein- the shapi-ng of band to formthe ri ng

“and -posi ti'oni ng the rintj-to encircl e."'an" R

o clai

u

“#A nmethod according

Qqeen reproduced by phot ocopyi ng 't he
_"_lont ain a E%ﬁ%ﬁﬂ%ﬂ&ﬁ é’i@ gpl n%dw‘IUndC

feference h%&ﬁ%i@&%ﬂaéwedtgodgri% a%a%]lvsg}ﬂﬂ %;quc&m%ﬁ aPQp%scrl pt .

-".;.‘presses t h@oSi¥iioR S i cut ‘the ‘band fromthe ring.- 10 ~16.
' o iﬂ?%h@ hr% i%ﬁ ;'rgc § J: §5Frgde eScronmed Perein with

t of the specification has
It may

o read. The ori ginal

é"?’h?ﬁ@ﬁt'@ﬂ’ EAPaTREpr eni ses of -

typescript nt.s may

containing these anen

q he Patsent 1ﬁérl1;)6§ed between the electrodes, ‘the metal r:.ng holding the o

electrodes and the separator together. to prevent them unw:.nd:.ng

15_.-;.; | A method accordlng to clalm 14 where:m the shapmg L

~of b’and to form the r:mg presses ‘the strlp agaln t a knife

to cut the band from the r:.ng

10 16._ § A method accord:mg to clalm 14 substantlally as descrlhed -

hereln w1th reference to the accompanylng drawmgs |
. !

!ﬁw text of the sped.ﬁeeﬁon has been
zeproduned by photocopying the t &inal
m::tip’c. It may contain a few amendments which are difficult to rea:? pnca:h: :figm
pt mtaining these anendments may bs inapeoted on the prenieea of the Patent Office
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