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layers of ionically permeable, electrically insulative, separator material,
the anode material being outer- The present invention relates to
electrochemical  most and having a connecting tab located at its exter-
cells having spirally wound electrode assemblies.  nal end serving as the
only electrical connection to High energy density electrochemical cells
Intend-   5   the anode material, the assembly being covered by ed for high
rate applications generally employ a spir-  an lonically Impermeable,
electrically Insulative film, ally wound electrode assembly. Such
assemblies en-  characterised in thatone end of thefilm is interleaved able
the use of a relatively large amount of active ma-  between the outermost
cathode layer and an adja- terials, and because the anode and cathode are
so  cent anode layer, to an extent at least coterminous close together, the
electrochemical reactions pro-  10  with, and preferably beyond, the
location of the tab. ceed with low resistance.
In another aspect, the present invention provides Forced discharge can
result when a fully dis-   an electrochemical cell comprising an electrode
as- charged cell is used in series with fully charged cells.  sembly as
defined, wherein the tab provides the only This can lead to undesirable
consequences. Ifthe cell  contact between the anode material and its
terminal. is forced to discharge, voltage reversal can occur.  15  In yet
another aspect, the present invention pro- This results in plating of
metallic anode material from  vides an electrochemical cell having a
spirally wound the electrolyte salt onto the cathode. If plating Is al-
electrode assembly, the assembly comprising alter- lowed to continue,
dendrites of anode material can  nating layers of a cathode strip and an
anode strip form and grow back through the separator to eventu-  wherein
each such layer has a layer of an ionically ally contact remaining active
anode. This dendrite  20  permeable, electrically insulative, separator
strip bridge is a very low resistance path between the   positioned
therebetween, and each layer of anode, anode and cathode and causes an
internal short. This  cathode and separator has an Inner and an outer sur-
can eventually result in a thermal runaway of the cell.  face, wherein the
inner surface is the surface facing U.S. Patent 4,450,213 discloses one
method of   the centre of the spiral, the reactive amount of cath-
addressing the problem of voltage reversal. That  25  ode being relatively
less than the reactive amount of method involves sandwiching a piece of
copper foil  anode, and wherein the outer electrode layer is down the
entire length of and between two sections  anode, and only has a cathode
layer disposed adja- of anode material. Unfortunately, the copperfoil takes
cent its inner surface, this cathode having an anode up space which could
be used for active material and  disposed next to both its Inner and outer
surfaces, an extra processing step Is required.         30  and having a
terminating end, an ionically imperme- As is discussed in U.S.
Patent4,707,421, the vol-  able, electrically insulating, overwrap film
wrapped tage reversal problem is most evident In cells which  about the
wound strips and having a first section dis- have an outside wrap of anode
material and an anode  posed in between the terminating cathode end and tab
located on the outer wrap. The patent discloses a  one of the anode layers,
an anode tab being located method for avoiding the voltage reversal problem
by   35  on the outer layer of anode directly radially outwardly locating
the anode tab on a portion of the anode   opposite the overwrap film, and
providing the only which is disposed between two portions of cathode.
contactbetweentheanode and its terminal,whereby, Also, the terminal edge of
the cathode is covered  during forced discharge of the cell, the portion of
with tape to prevent the flow of ions from the edge.  anode on which the
tab is located is physically and The theory of success of the cells of U.S.
Patent  40  electrically disconnected from the rest of the anode. 4,707,421
is that the portion of anode sandwiched      Accordingly, the present
invention provides cells between the two sections of cathode will be con-
containing spirally wound electrodes resistant to the sumed priorto the
consumption of the outerwrap por-  problems occurring during forced
discharge. tion of anodewhich has cathode disposed onlyon one     During
forced discharge, in the electrochemical side. Thus, the tab which is
located on the sandwich-  45  cells containing electrode assemblies in
accordance ed portion of the anode will be disconnected from the  with the
present invention, the anode tab is separated restof the anode once the
sandwiched portion is con-  from the rest of the anode in a fuse-like
manner and sumed. An obvious disadvantage of this solution is  the internal
electrical circuit is thereby broken, sub- that a relatively large amount
of anode is not utilised.  stantially avoiding the voltage reversal
problem. Also, covering the end of the cathode with tape pres-  50  In
describing the present Invention, the term lay- ents production and
processing difficulties.       er" is used in relation to anode, cathode
and separa- In view of the disadvantages of known methods,  tor. This term
includes both singular and plural, and there remains a need for a solution
to the problems  may refer to separate pieces of anode, cathode or
resulting from voltage reversal In electrochemical  separator, for example,
or to a single strip of anode, cells using spirally wound electrode
assemblies.  55   a strip of separator, a strip of cathode and another
Thus, in a first aspect, the present invention pro-  strip of separator
laid next to each other respectively vides aspirallywound electrode
assembly comprising  and wound to provide a spiral having a plurality of
dis- layers of anode and cathode material separated by  tinct layers, or
any other suitable construction. Each 2    



3                   EP 0 397 457 B1                4 layer of anode and
cathode will have a layer of sepa-  outer surfaces, and has a terminating
end. rator positioned therebetween. As used herein, the    An overwrap
electrically insulating and ionically inner surface of any layer is the
surface facing the  Impermeable film is disposed about the entire wound
centre of the spiral.                         5   electrode assembly,
making the outermost material One significant advantage of the present
inven-  of the assembly the overwrap film. This film has a tion is that it
can be used with just about any type of  first portion which extends a
length into the assembly coiled electrode assembly in just about any
circum-  on one side or surface of the terminating end of the stance. The
only limiting factors are that the anode  outermostcathode layer. Because
the film is ionically material should be able to separate to isolate the
tab,  10  impermeable, the film blocks the flow of ions be- and that the
tab should be positioned over a portion  tween that portion of the cathode
and thejuxtaposed of the insulative film. The latter is merely a physical
anode layer. parameter easily met using techniques well-known in   Examples
of suitable overwrap films are nonpor- the art, while the former requires
that, after forced  ous polyethylene, polypropylene and suitable poly-
discharge, there is no conductive layer left between   15  esters.
Preferably, nonporous polypropylene is em- separated parts of the anode
layer such that the   ployed. problems enumerated above are still
encountered.      A tab is located on a portion of the outer anode Apart
from the above limitations, the materials  layer directly radially outward
from the interleaved used in accordance with the present invention will
portion of overwrap film. Accordingly, the tab location generally be those
employed in the art, and will be ap-  20  portion of the anode may be
considered as having parent to those skilled In the art. More detailed em-
boundaries. On one side, the boundary is the portion bodiments are as
follows.                         of the outer anode layer which is radially
outwardly The cathode may be in the form of strips, foils or  adjacent the
leading edge of the first portion of the impregnated screens. Examples of
suitable cathode  overwrap film, that is, the Interleaved length of edge
materials include transition metal oxides, transition   25  extending into
the assembly. The other boundary is metal sulphides, and polycarbon
fluoride polymers.  the terminating edge of the outer anode layer.
Preferred cathode materials are [err],              Thus, the tab location
portion will generally be at [err]   lead oxides, cobalt  least equal In
length to the length of the first section oxides, copper oxides, CuS,
[err], NIS,  of overwrap film extending into the assembly. As the [err].
Preferably, the cathode   30  tab provides the only contact between the
anode and material is provided in strip form by coating a mixture  its
terminal, the overwrap film serves to prevent con- of active cathode
material, binder and conductive  tact of the outer anode layer and the cell
container. agent onto, or incorporating such a mixture into, a car-  In one
embodiment of the present invention, the rier. Although expanded metal
screens are suitable  interleaved portion of the overwrap film is between
carriers, the preferred carrier is a metal foil. Suitable  35  the end of
the outermost cathode layer and the metal foil carriers are those known in
the art for such  anode disposed adjacent its inner surface. It is prefer-
a purpose.                                         able, in this
embodiment, for the outer layer of anode The efficacy of the invention
relies on the physi-  to have a section extending beyond the terminating
cal disconnection of the tab location portion of the  end of the outermost
cathode layer. The tab is prefer- anode from the rest of the anode. Thus,
It is highly  40  ably located on this extending section of anode. In
preferred that the anode be In the form of a foil of  this embodiment,
after experiencing forced dis- anode material without a carrier. Examples
of suitable  charge, the anode may have two break points. One anode
materials are the alkali metals, alkaline earth  point ison the outer
layerof anode adjacent the edge metals, other suitable metals and alloys
thereof. Pre-  of the cathode, and the other is on the layerof anode ferred
alkali and alkaline earth metals are lithium, so-  45  disposed next to the
cathode's Inner surface at a dium, potassium, calcium and magnesium.
Although   point juxtaposed to the leading edge of the Inter- the specific
anode material will vary according to the  leaved portion of the overwrap
film. desired cell system, generally lithium is most prefer-  In another
embodiment, the interleaved portion red. Another preferred metal is
aluminium. While the  of the overwrap film is disposed between the outer-
preferred cathode for association with a lithium   50   mostcathode
layerand outermostanode layer. In this anode is [err].
embodiment, the ends of the outermost cathode lay- Examples of suitable
separator materials are mi-  erand the anode layer may becoterminous. After
ex- croporous polypropylene or polyethylene and non-   periencing an
effective amount of forced discharge, woven materials, such as nonwoven
polypropylene or  the cell's internal circuit will be disconnected. The
glass fibre mats.                            55  break can occur on the
outer anode layer at a point In the assemblies of the present invention,
the  juxtaposed the initial edge of the overwrap film. anode forms the
outermost electrode layer. The cath-  This  assembly operates effectively
when the ode layer inside this forms the outermost cathode  anode and
cathode are of identical widths and fully layer, with anode material
adjacent both inner and  aligned during assembly. To account for
Inaccuracies 3    



5                  EP 0 397 457 B1               6 which can be encountered
during manufacture of the  anode 25. Tab 45 Is located on anode section 50
strips or during assembly, the anode preferably has a  which extends beyond
edge 36 of cathode end 35. narrower width relative to the cathode. Although
the  Tab location portion 43 is bounded by the edge 31 of entire length of
anode may be narrower, it is sufficient  5   film 20 and edge 46 of anode
section 50. When a cell if only the portion of anode opposite the edge of
the  uses such an assembly under conditions of forced terminating end of
the outermost cathode layer is  discharge, anode 25 may break at either of
points 40 narrower. This narrowing may be accomplished, for  and 41. Point
40 is on anode section 50 juxtaposed example, by notching the anode in the
area which will  to edge 36 of cathode end 35. Point 41 is on anode be
opposite the end of the outermost cathode layer.  10  25 juxtaposed to the
edge 31 of film 20. It is also highly preferred that a lesser amount of ac-
In Figure 2, the portion of assembly 10 with tab tive cathode relative to
active anode is employed.  45 is emphasised. Alternating layers of anode
25, The cell will also generally comprise a liquid elec-  separator 23,
cathode 15 and separator 23 are trolyte. The electrolyte may vary according
to the na-  shown. Tab 45 is located on extending anode section ture of
anode and cathode, but suitable examples In-  15  end 50. Cathode end
portion 35 is blocked from ion- clude aqueous and nonaqueous solutions
containing  ically permeable contact with anode 25 by the first metal salt
solutes. Preferred electrolytes for use with  section 30 of overwrap film
20. alkali and alkaline earth metals include organic sol-  Figure 3A shows
anode 25 with a tab 45 in con- vents, or mixtures thereof, containing
dissolved alkali  tact with the entire width of anode 25. The dotted line
or alkaline earth metal salts, for example, propylene  20  34 represents
the edge 36 of terminating end 35 of carbonate and dimethoxyethane
containing, for ex-  cathode 15. Anode 25 has notch 43. ample, [err].
Figure 3B shows anode 25 with tab 45. The dot- To assemble the cell, a
suitable method is for a  ted line 34 represents the edge 36 of end 35 of
cath- layer of electrode material, a layer of separator, a lay-  ode 15. In
this instance, anode 25 has notch 42. er of the other electrode material
and a layer of sep-  25  In Figures 4 and 5, an electrode assembly having
arator to be introduced to a suitable winding appara-  a first section 33
of the overwrap film 20 extending tus. The order of the electrode materials
is chosen to  between the outeranode layerand cathode is shown. provide a
wound assembly wherein the outer elec-  The assembly 10 is comprised of
cathode 15, anode trode is the anode. Just prior to the assembly being  25,
separator 23 and overwrap film 20. Film 20 has completely wound, the first
section of the overwrap  30  firstsection 33 extending into assembly 10 on
the out- film is inserted on one side of the terminating end of  er surface
of cathode 15 between cathode end 36 the cathode layer. The winding is then
completed and  and anode end 17. Although anode end 17 is shown has
overwrap film wrapped completelyaround the as-  coterminous with cathode
end 36, it may extend be- sembly. The wound assembly is then placed in a
cell  yond cathode end 36. It may also terminate before container, and
electrolyte added. Finally, the open  35  cathode end 36, so long as there
is a portion radially end of the container is sealed to provide the
complet-  outward of the first section of overwrap film. Tab 45 ed cell.
is located on anode end 17 adjacent to the first sec- The present Invention
will now be illustrated in de-  tion 33 of film 20. Tab location portion 43
thus has tail with reference to the accompanying drawings, in  boundares
set by edge 32 of film 20 and edge 19 of which:
40  anode 25. Under conditions of forcible discharge, Figure 1 depicts a
cross-section view of one ver-  anode 25 can break at point 42, juxtaposed
to edge sion of an electrode assembly according to the  32 of film 20
present invention;                               In Figure 5, the portion
of assembly 10 with tab Figure 2 depicts an enlarged view of the end of
location portion 43 Is emphasised. Alternating layers the cathode and
anode, and shows the tab loca-  45  of anode 25, separator 23, cathode 15
and separator tion, in the assembly of Fig. 1;              23 are shown.
Tab 45 is located on anode 25 at tab Figures 3a and b depict anodes having
a portion  location portion 43, which has the boundaries descri- removed;
bed above. Cathode end 36 is blocked from ionically Figure 4 depicts a
cross-section view of another  permeable contact with anode 25 by the first
section version of an electrode assembly of the invention;  50  33 of
overwrap film 20. and Figure 5 depicts an enlarged view of the end of the
cathode and anode, and shows the tab loca-  Claims tion, in the assembly of
Fig. 4. In Figures 1 and 2, spirally wound electrode as-  55  1. A spirally
wound electrode assembly comprising sembly 10 has cathode 15, anode
separator 23, and   layers of anode and cathode material separated overwrap
film 20. Film 20 has first section 30 extend-  by layers of ionically
permeable, electrically insu- ing into assembly 10 on the innersurface of
cathode  lative separator material, the anode material be- 15 between the
terminating end 35 of cathode 15 and  ing outermost and having a connecting
tab locat- 4    
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which can be encountered during manufacture of the  anode 25. Tab 45 is
located on anode section 50 strips or during assembly, the anode preferably
has a  which extends beyond edge 36 of cathode end 35. narrower width
relative to the cathode. Although the  Tab location portion 43 is bounded
by the edge 31 of entire length of anode may be narrower, it is sufficient
5   film 20 and edge 46 of anode section 50. When a cell if only the
portion of anode opposite the edge of the  uses such an assembly under
conditions of forced terminating end of the outermost cathode layer Is
discharge, anode 25 may break at either of points 40 narrower. This
narrowing may be accomplished, for  and 41. Point 40 is on anode section 50
juxtaposed example, by notching the anode in the area which will  to edge
36 of cathode end 35. Point 41 is on anode be opposite the end of the
outermost cathode layer.  10  25 juxtaposed to the edge 31 of film 20. It
is also highly preferred that a lesser amount of ac-  In Figure 2, the
portion of assembly 10 with tab tive cathode relative to active anode Is
employed.  45 is emphasised. Alternating layers of anode 25, The cell will
also generally comprise a liquid elec-  separator 23, cathode 15 and
separator 23 are trolyte. The electrolyte may vary according to the na-
shown. Tab 45 is located on extending anode section ture of anode and
cathode, but suitable examples in-  15  end 50. Cathode end portion 35 is
blocked from ion- clude aqueous and nonaqueous solutions containing  ically
permeable contact with anode 25 by the first metal salt solutes. Preferred
electrolytes for use with  section 30 of overwrap film 20. alkali and
alkaline earth metals include organic sol-  Figure 3A shows anode 25 with a
tab 45 in con- vents, or mixtures thereof, containing dissolved alkali
tact with the entire width of anode 25. The dotted line or alkaline earth
metal salts, for example, propylene  20  34 represents the edge 36 of
terminating end 35 of carbonate and dimethoxyethane containing, for ex-
cathode 15. Anode 25 has notch 43. ample, [err].
Figure 3B shows anode 25 with tab 45. The dot- To assemble the cell, a
suitable method Is for a  ted line 34 represents the edge 36 of end 35 of
cath- layer of electrode material, a layer of separator, a lay-  ode 15. In
this instance, anode 25 has notch 42. er of the other electrode material
and a layer of sep-  25  In Figures 4 and 5, an electrode assembly having
arator to be introduced to a suitable winding appara-  a first section 33
of the overwrap film 20 extending tus. The orderof the electrode materials
is chosen to  between the outeranode layerand cathode is shown. provide a
wound assembly wherein the outer elec-  The assembly 10 is comprised of
cathode 15, anode trode is the anode. Just prior to the assembly being  25,
separator 23 and overwrap film 20. Film 20 has completely wound, the first
section of the overwrap  30  first section 33 extending into assembly 10 on
the out- film is inserted on one side of the terminating end of  er surface
of cathode 15 between cathode end 36 the cathode layer. The winding is then
completed and  and anode end 17. Although anode end 17 is shown has
overwrap film wrapped completelyaround the as-  coterminous with cathode
end 36, it may extend be- sembly. The wound assembly is then placed in a
cell  yond cathode end 36. It may also terminate before container, and
electrolyte added. Finally, the open   35  cathode end 36, so long as there
is a portion radially end of the container is sealed to provide the
complet-  outward of the first section of overwrap film. Tab 45 ed cell.
is located on anode end 17 adjacent to the first sec- The present invention
will now be illustrated in de-  tion 33 of film 20. Tab location portion 43
thus has tail with reference to the accompanying drawings, in  boundaries
set by edge 32 of film 20 and edge 19 of which:
40  anode 25. Under conditions of forcible discharge, Figure 1 depicts a
cross-section view of one ver-  anode 25 can break at point 42, juxtaposed
to edge sion of an electrode assembly according to the  32 of film 20
present invention;                               In Figure 5, the portion
of assembly 10 with tab Figure 2 depicts an enlarged view of the end of
location portion 43 is emphasised. Alternating layers the cathode and
anode, and shows the tab loca-  45  of anode 25, separator 23, cathode 15
and separator tion, in the assembly of Fig. 1;              23 are shown.
Tab 45 is located on anode 25 at tab Figures 3a and b depict anodes having
a portion  location portion 43, which has the boundaries descri- removed;
bed above. Cathode end 36 is blocked from ionically Figure 4 depicts a
cross-section view of another  permeable contact with anode 25 by the first
section version of an electrode assembly of the invention;  50  33 of
overwrap film 20. and Figure 5 depicts an enlarged view of the end of the
cathode and anode, and shows the tab loca-  Claims tion, in the assembly of
Fig. 4. In Figures 1 and 2, spirally wound electrode as-  55  1. A spirally
wound electrode assembly comprising sembly 10 has cathode 15, anode
separator 23, and   layers of anode and cathode material separated overwrap
film 20. Film 20 has first section 30 extend-  by layers of ionically
permeable, electrically insu- ing into assembly 10 on the innersurface of
cathode  lative separator material, the anode material be- 15 between the
terminating end 35 of cathode 15 and  ing outermost and having a connecting
tab locat- 4   
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* ed at its external end serving as the only electri-  12. An assembly
according to any preceding claim, cal connection to the anode material, the
assem-  wherein the cathode layers comprise relatively bly being covered by
an ionically impermeable,    less active material than the anode layers.
electrically insulative film, characterised in that   5 one end of the film
is interleaved between the  13. An electrochemical cell having a spirally
wound outermost cathode layer and an adjacent anode      electrode assembly
comprising alternating layers layer, to an extent at least coterminous
with, and  of a cathode strip and an anode strip, wherein preferably
beyond, the location of the tab.        each such layer has a layer of an
ionically perme- 10      able, electrically insulative separator strip
posi- 2. An assembly according to Claim 1, wherein upon     tioned
therebetween, wherein each layer of forced discharge, the portion of the
anode upon    anode, cathode and separator has an inner and which the tab
is located becomes physically and    outer surface, the inner surface being
the sur- electrically disconnected from the remainder of    face facing the
centre of the spiral and wherein the anode.
15     the reactive amount of cathode is greaterrelative to the reactive
amount of anode; the assembly 3. An assembly according to Claim 1 or 2,
wherein     having an outer anode layer which thus has a the film extends
inside the outermost cathode      cathode layeronlydisposed nextto
theouterlay- layer.                                             er's inner
surface, which cathode layer having 20      anode disposed next to both its
inner and outer 4. An assembly according to any preceding Claim,
surfaces, and having terminating end; the as- wherein the outer anode layer
has a section ex-   sembly further comprising an ionically imperme- tending
beyond the terminating end of the cath-    able, electrically insulating
overwrap film wrap- ode, the extending anode section containing the    ped
about the wound strips of anode, cathode tab.
25       and separator strips; the film having a first sec- tion disposed
in between the terminating cath- 5. An assembly according to any preceding
claim,      ode end and one of the anode layers; the outer wherein the
anode layer comprises a foil of an al-  anode layer having an anode tab
located thereon kali or an alkaline earth metal, and the cathode   radially
outwardly opposite the overwrap film, layer is an active cathode material,
preferably a   30  the tab providing the only contact between the
transition metal sulphide or oxide, disposed on    anode and the anode
terminal; wherein during both sides of a metal foil carrier.
forced discharge of the cell, the portion of an anode on which the tab is
located is physically 6. An assembly according to any preceding claim,
and electrically disconnected from the rest of the wherein thefoil anode
layer is an alkali oralkaline   35  anode. earth metal, preferably lithium,
sodium, potas- sium, magnesium or calcium.                    14. An
electrochemical cell according to claim 13 in which the electrode assembly
is as defined in any 7. An assembly according to any preceding claim,
one of claims 3 to 12. wherein the foil anode layer comprises lithium,  40
and the active cathode material is [err]. PatentansprOche 8. An assembly
according to any of claims 1 and 3 to 7, wherein the film extends outside
the outer-  1. Spiralformig gewickelte Elektrodenanordnung, most cathode
layer.                       45       die Schichten von Anoden- und
Kathodenmateri- al umfaMt, die durch Schichten von ionenun- 9. An assembly
according to Claim 8, wherein the      durchlassigem, elektrisch
Isolierendem Separa- outer anode layer has an end substantially coter-
tormaterial getrennt sind, wobei sich das Anoden- minous with the
terminating end of the cathode     material ganz au~en befindet und eine
Anschlu- layer.                                    50      fahne aufweist,
die sich an seinem auleren Ende befindet und ale einzige elektrische
Verbindung 10. An assembly according to any preceding claim,     zu dem
Anodenmaterial dient, wobel die Anord- wherein the anode layer is narrower
than the       nung von einem ionenundurchlAssigen, elek- cathode layer, at
least adjacent the external end  trisch Isolierenden Film bedeckt let,
dadurch go- of the cathode layer.                     55
kennzeichnet, daB ein Ends des Films zwischen die AuIerste Kathodenschicht
und sine angren- 11. An assembly according to claim 10, wherein the
zendeAnodenschichtsoweitelngefgt ist, da oer anode layer is notched to
effect the narrowing.    an der Position der Fahne oder vorzugsweise da-
nach endet. 5   
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D 11I, 2. Anordnung nach Anspruch 1, wobel bel Zwangs-      wechseinde
Schichten sines Kathodenstreifens enfladung der Abschnitt der Anode, an dem
sich    und sines Anodenstrelfens umffItt, wobel sich die Fahne befindet,
physisch und elektrisch vom   zwischen jeder dieser Schichten esne Schicht
oi- Rest der Anode getrennt wird.             5       nes
ionendurchlassigen, elektrisch Isolierenden SeparatorstreilFens befindet,
woboi Jed. Schicht 3. Anordnung nach Anspruch I oder 2, wobei sich
derAnode, der Kathode und des Separators sine ,)     der Film in die
AuI~erste Kathodenschicht hinein  Innen- und sine Au~enflAche aufwelst,
wobel die erstreckt.                                        Innonflache die
dem Mitteipunkt der Spirals zu- 10     gewandte Flache ist, und wobei die
reakftve Men- 4. Anordnung nach sinem der vorangehenden An-        ge der
Kathode gr6fer ist als die reaktive Menge sprflche, wobei die augers
Anodenschicht einen    derAnode; wobel die Anordnung sine Augere An-
Abschnitt hat, der sich Ober das Anschlugende     odenschicht aufweist,
wobel sich so ledigloc ei- der Kathod. hinaus erstreckt, wobel der verlan-
ne Kathodenschicht an der Innenfliche der Au- gerte Anodenabschnitt die
Fahne enthalt.  15     MBren Schioht befindet, wobei sich sowohl an der
Innen- als such an der Au~enflAche dieser Ka- 5. Anordnung nach einem der
vorangehenden An-        thodenschicht Anodenmaterial beFlndet, und sie
spraiche, wobei die Anodenschicht sine Folle aus  sin Anschlullende hat;
wobel die Anordnung des elnemAlkali- oder Erdalkalimetall umfagt, und die
weiteren elnen lonenundurchlassigen, elektrisch Kathodenschicht sin aktives
Kathodenmaterial  20  isollorenden Oberzugsflm umfaSt, der uber die ist,
vorzugsweise sin Obergangsmetallsulfid       gewickelten StreiFen derAnode,
der Kathode und odor -oxid, das sich an beiden Seiatn sines Me-
Separatorstreifen gezogen ist, wobei sich sin er- talifollentragers
befindet.                       ster Abschnitt des Films zwischen dem
Katho- denanschlu~ende und elner der Anodenschich- 6. Anordnung nach einem
der vorangehenden An-  25    ten befindet; wobei die AuSere Anodenschicht
si- spriuche, wobei die Folien-Anodenschicht ein Al-  ne Anodenfahne
aufweist, die radial aulerhalb kali- oder Erdalkalimetall, vorzugswelse
Lithium,  gegenaber dem lOberzugsfilm daran angeordnet Natrium, Kalium,
Magnesium oder Calcium iLt.      Ist, wobei die Fahne den einzigen Kontakt
zwl- schen der Anode und dem AnodenanschluB bil- 7. Anordnung nach einem
der vorangehenden An-  3o    det, wobei bei Zwangsentladung des Elementes
sprflche, wobel die Folien-Anodenschicht Lithi-   derAbachnitteinerAnode,
an dem sich die Fahne um umfalt, und das aktlive Kathodenmaterial
befindet, physisch und elektrisch vom Rest der FeS2 lst.
Anode getrennt wird. 8. Anordnung nach sinem derAnspriche I und 3 bis  35
14. Elektrochemisches Element nach Anspruch 13, 7, wobel slch der Film
auIerhalb der auSersten    das sine Elektrodenanordnung nach einem der
Kathodenschicht erstreckt.                        Ansprflche 3 bis 12 hat.
9. Anordnung nach Anspruch 8, wobei die Augers Anodenschicht sin Ends hat,
das sich Im wesent-  40   Revendlcatlons lichen genauso welt erstreckt wie
das AnschluB- ends der Kathodenschicht.                      1. Assemblage
d'6eectrodes enroulees en spirals, comprenant des couches de matiores
d'anode at 10. Anordnung nach elnem der vorangeshenden An-
decathodesepar6es pardescouchesdematiere spriche, wobel die Anodenschicht
wenigstens  45   de separation permoable aux ions et procurant am Au~eren
Ends der Kathodenschicht schmaler      une isolation 6lectrique, la matiere
d'anode etant Ist als die Kathodenschicht                      Ia plus
externe et comportant une pate de liaison disposee a son extrdmit6 externe
servant de seu- 11. Anordnung nach Anspruch 10,wobei dieAnoden-      ls
connexion 6lectrique Ala matibre d'anode, I'as- schicht eingekerbt let, um
die Verengung zu errel-  5o  semblage etant recouvert par un film impermea-
chen.                                             ble aux ions et procurant
une isolation 6lectrique, caracterise en co qu'une extremite du film est
en- 12. Anordnung nach einem der vorangehenden An-       trelacee entre la
couche de cathode la plus exter- sprriche, wobel die Kathodenschichbten
weniger    no et une couche d'anode adjacent. sur une aktivos Material
umfassen als die Anodenschich-   5s  6tendue se terminant au moins de
manibre ten.                                              conjoint avec
lendroit ob est situ6e la patte et, de prefrenco, au-dela de co dernier.
13. Elektrochemisches Element mit elner spirafr- mig gewickelten
Elektrodenanordnung, die ab-   2. Assemblage selon la revendicatbon 1, dans
le- 6    11                 EP 0 397 457 B1                12   (  IIII Hl
l1ll111III1 11I"S' I 1lll 



quel, lore d'une decharge forc6e, la portion de  cations pr6c6dentes, dans
lequel les couches de l'anode, sur laquelle est dispose6e la patte, eat
cathode comprennent une matiere relativement physiquement et electriquement
deconnectee du    moins active que cello des couches d'anode. reste de
l'anode.                         5 13. Pile dlectrochimique comportant un
assemblage 3. Assemblage solon la revendication 1 ou 2, dans
d'electrodes enroul6es en spiralo, comprenant eloquel le film s'end A
I'int6rieur de la couche de    des couches altern6es d'un ruban de cathode
et cathode la plus extrne.                          d'un ruban d'anode,
dans laquelle chacune des 10     couches de ce type comporto une couche
d'un 4. Assemblage selon l'une quelconque des revendi-   ruban de
separation perm6able aux ions et pro- cations precedentbs, dans loquel la
couche ex-   curant uno Isolation electrique positionneo entre trne d'anode
posshde une section se prolon-      eux, dans laquelle chaque couche
d'anode, de geant au-deis de l'extr6mit6 terminale de la     cathode
etdeseparatlon possade une surface in- cathode, la section de prolongement
de l'anode  15  tbrne et une surface extbrne, la surface interne contbnant
la patte.                              6tant la surface orientee vers le
centre de la spi- rale et dans laquelle la quantite reactive de la 5.
Assemblage solon l'une quelconque des revendi-    cathode eat superieure
par rapport A la quantite cations pr6cedentes, dans loquel la couche
reactive de I'anode; I'assemrblage comportant d'anode comprend une feuille
d'un m6tal alcalin  20  une couche exborne d'anode qui, ainsi, possede ou
alcalino-tbrroux, et la couche de cathode eat  une couche de cathode qui
est seulement dispo- une matibre de cathode active, de preference un  see t
cote de la surface Intorne de la couche ex- sulfure ou un oxyde de m6tal de
transition dispo-  torne, ladite couche de cathode comportant une se de
part et d'autre d'un support en forms de   anode disposee A ct Ai Ia Ifob
de ses surfaces feuills mhtallique.                      25      interne et
externe, et comportant une extremitb terminals; I'assemblage comprenant, on
outre, 6. Assemblage solon l'une quelconque des revendi-    unfilm de
recouvrement impermeable aux ions et cations precedentes, dans loquel la
couche       procurant une Isolation electrique enveloppant d'anode en
forms de feuille est un metal alcalin  lee rubans enroulbs d'anode, de
cathode et de ou alcalino-tbrreux, de preference Is lithium, le  30
separation, le film comportant une premibre sec- sodium, Is potassium, le
magnesium ou le cal-    tion disposee entre l'extmlmt6 terminale de la
clum.                                            cathode et une des couches
d'anode; la couche externe d'anode comportant uno patte d'anode 7.
Assemblage solon l'une quelconque des revendi-    disposle sur elle
radialementvers I'exteriourface cations precedentbs, dans loquel la couche
35   au film de recouvrement, la patte procurant le d'anode en formo de
feulile comprend du lithium  soul contact entre l'anode et la borne
d'anode; et la matiAre de cathode active est FeS2.        dans lequel, au
cours d'une decharge forcee de la pile, la portion de l'anode, sur laquolle
est dis- 8. Assemblage selon l'une quelconque des revendi-    pos0e la
patte, est deconnectee physiquement et cations I et 3 A 7, dans lequel le
film se prolonge  40  6lectriquement du reste de l'anode. A l'exterieur de
la couche de cathode la plus ex- torne.
14. Pile 6lectrochimique selon la revendication 13, dans laquelle
l'assemblage d'electrodes est tel 9. Assemblage solon la revendication 8,
dans lequel  quo definI dans l'une quelconque des revendica- la couche
externe d'anode poss~de une extreml-  45  tions 3 A 12. t terminale
essentlellement conjointb avec l'ex- tremitA terminals de la couche de
cathode. 10. Assemblage solon l'une quelconque des revendi- cations
precedentes, dans lequel la couche  50 d'anode eat plus etroite quo la
couche de catho- de, au moins en position adjacentb A l'extremit6 externe
de la couche de cathode. 11. Assemblage selon la revendlcatlon 10, dans le-
55 quel la couche d'anode set munie d'une encoche pour realiser le
retrecisesment. 12. Assemblage solon l'une quelconque des revendi- 7    


