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requires exact fitting of the slotted member prior to cell sealing, a
tedious and time-consuming operation. The present invention relates to
galvanic cells  The second technique requires careful multiple slit- having
rolled or coiled ('jelly roll') electrode assem-  ting of the carrier edge,
with the same disadvantage. blies.
5   Further, these folded over portions can block sub- Such cells normally
have at least one electrode  stantial areas of liquid access to thecell
interiorduring of a layer of electrochemically active material sup-
electrolyte filling, thus increasing the time required to ported on a
condutive carrier layer, normally metal, to  assure complete filling, and
even blocking some elec- form such an electrode, for example, the cathode.
trode portions from contact with the electrolyte. Some manufacturers employ
carriers such as ex-  10      An apparatus similar to that now claimed is
de- panded metal or sheet metal, but we preferto employ  scribed in French
patent application no. 1,415,519. a thin delicate metallic foil as the
carrier so that,  This apparatus Includes a wound assembly in which among
other things, the carrier occupies far less   the outer three layers are
deformed by clamping, re- space in the cell, allowing a correspondingly
greater  suiting In indentations. quantityof active electrode
material.Agrid carriercan   15  The only foil-backed non-aqueous solid
cathode be used, but such a carrier is thicker, heavier and  cell known to
be commercially sold has been a more expensive than a thin metal foil
carrier and, so,  [err] cell, which employs an electrode tab welded less
volumetrically efficient in the cell. Moreover, it is  to the pin of a
glass-to-metal seal, the pin thereby desirable to have the foil project
axially further than  serving as the terminal for that electrode. The foil
the separator in the cell so to expose a helix of foil,  20   edges of this
cell are not exposed but are covered by and a contact member engaging the
projecting foil to  a wider separator strip. This is a different type of
con- make electrical contact and serve as the terminal.  struction. The use
of foil, however, especially in this projecting  Another manufacturer
employs an expanded fashion, presents very real difficulties during assem-
metal carrier, with a pressure contact to one electrode bly.
25  In an [err] cell, using an electrode tab on the other Battery assembly
employing jelly roll electrodes  electrode rather than contact to exposed
carrier is complicated by the protruding, straight contact  edges. Still
another manufacturer employs pressure edges where the bare foil is exposed
at the end of the  contact to exposed electrode carrier edges at the top
roll. An insulator ring may be employed at the top of  of an [err] cell, by
using an expanded metal grid the cell to further ensure electrical
isolation of the ex-  30  carrier which can be radially crimped toward the
cen- posed edges of the carrier from the cell container,  tre without
crumpling the carrier or causing shorting which serves as the anode
terminal. Any contact of   thereby. This cell has a plastic Insulator cone
at the the foil with the container will short the cell. Extreme  top.
difficulty has been encountered in attempting to in-    The present
invention overcomes the above sert the insulator ring after the rolled
electrode as-  35   problems and limitations. sembly has been placed in the
cell container. There-    An electrode assembly for a galvanic cell, com-
fore, this ring would normally have to be placed on the  prising anode and
cathode layers insulated from each wound electrode assembly prior to Its
placement into  other and rolled together, one electrode comprising the
container. However, this presents its own prob-  active electrode material
in association with electri- lems. For example, the thin carrier edges tend
to  40  cally conductive foil, the foil being adapted to pro- buckle under
pressure in an unpredictable manner, or  trude from one end of the assembly
in a helical man- a portion of the foil can crumple, leading to contact
ner, characterised in that at least the outerturns of ex- with the
container and a shorted cell. This limits allow-  posed foil are radially
indented, preferably in a regular able contact pressure of a contact spring
or other con-  fashion, sufficiently and at enough locations to sub- tact
member. Cell interior space is ideally or factually  45  stantially prevent
the possibility of contact between limited so that space for an insulator
ring and other  the foil and the container of a suitable galvanic cell;
additional cell parts must be kept to a minimum.     and in that the foil
edges are pressed onto each other, Therefore, forcing all of the elements
together, as is  and the assembly includes a metallic spring contact
necessary, increases the potential for shorting.    engaging the foil
edges. Previous methods of making electrical contact  50   In a preferred
embodiment, the protruding ex- with exposed edges of electrode carriers in
a rolled  posed edges of the delicate foil carrier of an electrode cell
assembly have included the use of special slotted  in a jelly roll cell are
specially indented inwardly at cross members to grip the carrier edges, for
example,  spaced intervals to form sloped valleys and inter- as disclosed
in U.S. Patent 3,732,124. Alternatively,  mediate sloped ridges to prevent
shorting and facili- the edges of a sheet metal electrode carrier have   55
tate placement of an insulator ring, when used, at the been slit and each
section folded over to partially  top of the cell, after the electrode has
been inserted overlap the adjacent folded section as in U.S. Patent  in the
container. It has been determined that effective 3,761,314 (especially
Figure 3). The first technique  insulation of the exposed foil carrier
edges from the 2   
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good continuity of contactwith the  foil. pressure contact means, such as a
spring contact        The jelly roll comprises foil sticking out of one
member, without shorting or damage to the thin foil  end. Apart from this,
the roll may be made in any con- edges, can be achieved by radially
indenting toward  ventional manner as required. Usually, the foil will be
the axial center the axial ends of the foil edges at   5   associated with
one or two layers of active electrode spaced intervals on at least a
significant number of  material, and the whole is sandwiched between an in-
the outer turns of the foil coil. This can be readily ac-  sulator and
another electrode which is conveniently complished by automatic machinery,
in contrast to   a metallic anode. Ideally, the insulator extends be- the
meticulous cut-and-fold technique, for example,  yond the second electrode
to ensure electrical sepa- of U.S. Patent 3,761,314. The inward
indentations are  10  ration. preferably at regular intervals, for example,
in a "star"  By using indentations, rather than just a general pattern, the
diameterof the exposed foil carrieredges  crushing, gaps are left in the
ridges between indents from the jelly roll being sufficiently reduced to
ensure  so that electrolyte can permeate therebetween on that there is no
contact with the container wall, and  loading the cell. also to allow
convenient insertion of an additional  15  The present invention will now
be illustrated In plastic cone insulator. The inward folding of the foil
greater detail with reference to the accompanying edges also lends greater
mechanical strength to     drawings, in which: these delicate edges, so
preventing them from being     Fig. 1 Is a sectional elevational view of
one ver- crushed under pressure from the contact member.         sion of a
cell according to the invention; Carrier edge contact is thus concentrated,
and the re-  20  Fig. 2 is an enlarged fragmentary sectional ele- sulting
structure can withstand very high contact       vational view of the upper
portion of the cell of force. Lower internal cell resistance is also
promoted  Fig. 1; by the Improved contact of the carrier edges in these
Fig. 3 is a plan view of the central components of concentrated edge zones.
This special inwardly inde-    the cell in Fig. 2, taken on plane III-III;
nted edge design allows for placement of the insulator  25  Fig. 4 is a
fragmentary sectional view taken on ring after the jelly roll is already in
the cell container,  the section cut lines IV-IV of Fig. 3; thus greatly
facilitating cell assembly. Because in-    Fig. 5 is a sectional
elevational view of one type denting is done at Intervals, openings between
the      of forming tool for use in accordance with the in- foil edges in
the spaces between the indentations fa-   vention; cilitate entry of fluid
electrolyte passage into all por-  30  Fig. 6 is an enlarged view of the
underside of the tions of the cell during filling.
device of Fig. 5; and The present invention also provides a method for
Fig. 7 is a greatly enlarged, exploded, sectional assembling a jelly roll
type electrode galvanic cell    elevational view of a portion of the jelly
roll elec- comprising rolling anode, cathode and insulating lay-   trode
assembly. ers together, one electrode comprising active elec-  35  Figure 1
shows an electrochemical or galvanic trode material in association with
electrically conduc-  cell 10 which includes an outer cylindrical container
tive foil, such that the foil protrudes from one end of  12 having a cover
subassembly 14 cooperatively en- the assembly in a helical manner, and
inserting the  gaged with a spring contact 20, a seal subassembly so-formed
jelly roll, exposed foil last, into a suitable  16 within the cell, and a
jelly roll electrode and sepa- container for a galvanic cell,characterised
in that at  40  rator assembly 18, including an anode, a cathode least the
outer turns of exposed foil are radially inde-  formed of an active layer
on a thin metallic carierfoil, nted, either before or after insertion and
preferably in  and a pair of separator sheets, all rolled into the jelly a
regularfashion, sufficiently and at enough locations  roll configuration.
The cell includes a conventional to substantially prevent the possibility
of contact be-  bottom separator disc 22 between the bottom of the tween
the foil and the container, filling with electrolyte  45  container and the
roll, and an electrolyte fluid filling and completing the cell using the
exposed foil as con-  the space in the container and absorbed in the sepa-
tact for one terminal.                              rator and the cathode
material. Any cell employing a jelly roll electrode assembly   The cell is
a nonaqueous electrochemical cell or can employ the present invention. The
fact that now  galvanic cell utilising known materials for generation it is
easy to use thin foil is particularly advantageous,  50   of the
electrochemical reaction. The cell housing is a as this greatly enhances
the potential capacity of the  cylindrical container or can 12 having an
open upper cell. The invention does not require any special ma-  end
ultimately closed by cell cover subassembly 14. terials and all that is
necessary is thatthe exposed foil  The other, lower end and the peripheral
wall of the Is indented as described. The foil is then both prevent-
container are an integral structure formed in typical ed from contacting
the cell container and is greatly  as  fashion well-known in the art. The
can and cover may strengthened sothatsuch as an insulating ring can be  be
made from materials such as nickel and nickel al- placed thereon, before or
after insertion into the con-  loys, steel, nickel-plated steel, tin-plated
steel, stain- tainer, without bucking, and rendering useless, the  less
steel and other suitable conductive metals and 3  
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The anode and cathode may be formed of any of Cover subassembly 14 can be
variously config-   various suitable materials. A preferred anode is flex-
ured and is shown as having a cover 19 and a cap 21  ible lithium foil
capable of being rolled into the jelly roll in Fig. 2. Cap 21 is shown to
have a vent slot21a com-  configuration. Its thickness is typicallyfourto
ten mils municating with the ambient atmosphere. The cover   5   (0.1 to
0.254mm), preferably six mils (0.15mm). Alter- has a generally planar main
body section with a gen-  native anode materials may be employed if
desired. erally cylindrical, depressed central vent well 19a  The anode is
of a consumable metal such as an alka- which extends downwardly into the
cell. The bottom  line or alkaline earth metal, an alloy thereof or an in-
of the well has a peripheral flange I 9b at the bottom  termetallic
compound such as lithium monoalumi- centre thereof, defining a central
opening 22a. Con-  10  nide, or a solid solution such as lithium-magnesium.
taned within the well 19a is a resilient cylindrical vent  Sodium,
potassium and lithium are preferred, with ll- liner 34 having a central
cylindrical passage therein  thium being most preferred. adapted to
receive, by force fit, a spherical seal mem-  The cathode for the
construction Is suitably a sol- ber 38. In conventional manner, this vent
arrange-  id cathode system formed of a layer of electrochem- ment is
adapted to allow unexpected gaseous pres-  15  ically active substances
such as Iron sulphide, for ex- sure to discharge. The vent liner 34 is
preferably  ample, FeS2, mixed with a conductive carbon or press-fitted
into the sealing well to abut the planar  graphite and a binder, the
mixture being sprayed or support ledge 19b, and may be formed from a mould-
spread upon at least one surface (and preferably ed polymeric resilient
material such as Tefzel (Trade-  upon both surfaces) or a thin foil of a
metal such as mark of E.l. DuPont & Company) or other materials  20
aluminium, stainless steel, nickel ortitanium. This ac- such as
polyethylene, polypropylene and polytetra-  tive material Is conventional
technology in the art. fluoroethylene. The seal member 38 can be of a re-
Suitable active cathode materials include transition silient or
nonresilient material such as metal, glass,  metal oxides and sulphides,
and polycarbon fluor- ceramic or polymeric materials, with at least the ex-
ides. Examples include FeS,[err], terior thereof coated, if necessary, with
a material  25  [err], lead oxides, cobalt oxides, chemically resistant to
the components of the cell.  copper oxides, copper sulphides, NiS and [err]
Typical useful coating materials include polytetra-  and MnO2 are
preferred, and FeS2 is most preferred. fluoroethylene and fluorinated
ethylene-propylene  In an FeS2 or/and MnO2 cell, the carrierfoil is
typically copolymer. The seal member is press- or force-fitted  aluminium.
Alternatively, if a polycarbon fluoride ac- into the vent liner, and other
vent means than that  30  tive material is used, the carrier foil is
preferably stain- shown can also be employed.                        less
steel or titanium to prevent corrosion, as is The outer peripheral edge of
the cover includes  known. For aluminium and stainless steel carriers, a
rolled back edge 19c formed axially Inwardly of the  non-annealed, that Is,
full hard, material are prefer- cell and then folded back upon itself to
cooperate with  red. Binders typically used include polymers such as a seal
member, or gasket, 50 of the seal subassem-   35  ethylene-propylene
copolymer or polytetrafluoro- bly. Cap 21 may be attached to cover 19 by
welding,  ethylene. to cover the central portion of the cover.
The delicate carrier foil has a thickness in the The rolled back peripheral
edge 19c of the cover  range of 0. 5 mil to 3 mils, that is, 0. 0005 -
0.003 inch tightly engages annular gasket 50 resting on support  (0.013 to
0.076mm). It is preferably 1 mil (0.001 Inch, ring 52 (suitably of metal)
adjacent insulating cone   40   0.0254mm) ifthe foil is non-perforated. If
desired, the ring 56. Cone ring 56 comprises an annular member  foil may
have perforations where the foil contacts the of electrically insulating
material having a frustocon-  active cathode material. Slightly greater
thickness, ical inner surface 56' tapered axially inwardly toward  for
example, 2-3 mils (0. 05 to 0. 076mm), is consid- the open end of the cell.
Retained around the outer  ered desirable for such perforated foil. These
are periphery of the sealing well is an electrically conduc-  45  readily
crushable. Such thin materials enable a great tive spring member 20 having
an annular body 61, the  deal of active material to be employed, adding to
the downwardly protruding resilient legs 63 of which are  cell capacity,
but they will readily deform so that as- biased against the exposed carrier
foil edges of the  sembly of the cell has previously been Impractical jelly
roll as described hereinafter.               where contactto exposed
carrieredges isto be made. The outer peripheral edge of container 12 Is
ulti-  50  The active cathode material layer is usually about 5- mately
rolled over the top of gasket 50 at 12' to retain  15 mils thick, that is,
0. 005 to 0. 015 inch (0.13 to the gasket and cover assembly Intact,
causing the in-  0.38mm) thickness, preferably about 7 mils (0.007 sulator
cone to be pressed tightly against the outer  inch, 0.18mm). A thickness
greater than this can re- peripheral portion of the jelly roll upper end,
and caus-  suit in difficulty in forming the structure into a jelly roll
ing spring contact 20 to tightly engage the exposed   55  and excessive
flaking off of the cathode material. metallic carrier foil edges and
sealing the cell. The  A pair of separator sheets is provided. These are
gasket may be of any conventional material, such as  of conventional
non-conductive material to prevent a resilient polymer.
shorting between the surfaces of the anode and cath- 4 
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the range of 0. 5-2. 5 mils (0. 013-  ed, circumferentially  extending,
arranged  and 0.064mm), preferably 1. 3 mils (0.033mm), in thick-  spaced,
forming blade elements 82. When the inward ness. Typical of these materials
are non-woven poly-  indentations are to be formed after the rolled elec-
amide fibres, polypropylene fibres, microporus poly-  trode assembly Is in
the container, device 80 should propylene, microporous polyethylene and
fibrous-re-   5   have a diameter slightly smaller than the inside diam-
inforced regenerated cellulose.                    eter of the
containeropen end. Elements 82 have the The metallic carrierfoil 62" for
the cathode is pur-  inner axial end tapered with the longest dimension at
posely of a width dimension to cause It to extend be-  the radially outer
edge. The inner axial ends of these yond one lateral edge of the cathode
active material  forming elements taper inwardly in a frustonconical 62'
and beyond the anode 60. Separator sheets 64   10  fashion, the lower
portions being the widest part of also extend beyond the active material of
the cathode  the frustum, and tapering upwardly toward each other and
beyond the anode, but not asfaras foil 62". When  so that the outer
peripheral portions of the carrier foil the materials are subsequently
formed into a jelly roll  edge will be engaged first and forced radially
inward. configuration, the delicate metallic foil will thus pro-  These
elements extend from a generally cylindrical trude or extend in a helical
pattern, when viewed ax-  15  base. Further, there is preferably a gap
between the lally, toward the open end of the cell, and beyond the  central
edges of the forming elements. In this gap is other components.
shown a central, axially extending alignment pin 84. The three types of
component, anode foil 60,    By axially pressing the forming device against
the ex- cathode 62 with its at least one layer 62' of active ma-  posed,
axially protruding, and helically arranged terial on the metallic foil
carrier 62", and separator  20  edges of the metallic foil carrier, the
tapered axial sheets 64, are then rolled into a jelly roll configura-  ends
of the spaced forming elements will force at tion. In Fig. 7, just two
turns of the cathode and one  least a significant number of the spaced foil
turns ra- turn of the anode are depicted in exploded form. The  dially
inwardly on each other, beginning with the out- jelly roll assembly is
fabricated in conventional fash-  ermost turn of foil, in such a fashion as
to form a fold- ion by combining the anode, cathode and separator  25  ed
pattern which may either be regular, for example materials and rolling the
layers tightly together into  star-like, or irregular. This radially inward
indentation the cylindrical configuration of a roll small enough to  at
spaced circumferential intervals causes deep cre- be slid into the open
container prior to attachment of  vasses C (Fig. 3) or valleys at said
intervals and less- the cover and other components as described. Prior  er
sloped ridges R between the intervals. The trailing to inserting the roll,
a suitable separator disc 22 of  30   end of the foil carrier Is folded
into one of the crevass- electrically nonconductive material, such as
descri-  es also, so that it cannot contact the container wall. bed above
for the separators, is placed in the bottom  At these ridges, the openings
or spaces S remain be- of the can.
tween the turns of the foil edges so that fluid electro- After the
components have been formed into a    lyte can readily fill the cell when
poured into it jelly roll, the roll may be inserted into the open upper  35
This special deforming action prevents electrical end of the container 12
until it rests upon the bottom  contact between the foil edges and
container 12, to disc separator 22. When so placed, electrical contact
prevent shorting and spoilage of the cell. It also adds between the
outermost turn of the anode and the in-  strength to the foil so that the
electrical contactspring ner wall of the container is made In conventional
fash-  can be pressed tightly against the foil. Yet is can be ion, such as
by a conductive tab secured to the anode,  40  performed quickly, reliably
and automatically, before extending from the end of the jelly roll and
pressed  or after the rolled electrode assembly is in the con- against the
can wall. The axial end having the ex-  tainer, so that assembly of the
cells can be accelerat- posed carrier foil is placed in the container last
to be  ed. toward the open end of the can.
Subsequent to this forming operation, the re- The special indentation step
for the foil may be   45   maining components of the cell can be dependably
in- performed before or after the jelly roll is placed in the  stalled.
That is, the electrolyte fluid is poured in to fill container. The former
is presently preferred, at least  the cell, insulating cone 56 having a
frustoconically for some applications.                             shaped
inner surface is placed against the outer per- More specifically, a
multi-folded indentation pat-  ipheral portions of turns of the foil, ring
52 is inserted, tern is formed Into the protruding metallic foil, such as
50  gasket 50 is inserted, cover assembly 14 is placed in the eight-pointed
star pattern depicted in Fig. 3, by in-  engagement with gasket 50 at the
rolled outer edge denting the exposed foil edges, at least those of the  of
the cover, while causing the connected contact several outer turns of foil,
radially inwardly at circum-  spring 20, and specifically its legs 63, to
tightly en- ferential intervals. This may be done using various  gage the
exposed, folded over metallic carrier foil, devices and techniques,
preferably by a forming de-  55  and finally the outer peripheral end of
can 12 is rolled vice such as that depicted in Figs. 5 and 6, comprising
over to form a planar annular flange 12', pressing the a generally
cylindrical forming device 80, having a  flange of gasket 50 against the
cover, to seal and se- pluralityof generally planar, radially and
axiallyorient-  cure the total assembly. The electrolyte fills the cen- 
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the spaces between the layers, also  5. An assembly according to any
preceding claim, normally causing the separator material to swell
wherein the foil is nonperforated. somewhat, applying additional outward
pressure on the roll to ensure good contact of the anode tab to the  6. An
assembly according to any preceding claim, cell wall.
5       wherein the foil, where it is in engagement with The electrolyte Is
prferably based on a nonaqu-    the active material, Is perforated. eous
organic solvent made conductive by the pres- ence of a dissolved salt.
Typical organic solvents in-  7. An assembly according to any preceding
claim, dude propylene carbonate, ethylene carbonate, y-bu-    wherein the
foil is non-annealed metal. tyrolactone, 1, 1- and 1, 2-dimethoxyethane, 1,
3-di-  10 oxolane and 3-methy1-2-oxazolidone and, preferably,  8. A
galvanic cell comprising the assembly of any mixtures of two or more of
these solvents.             preceding claim. Suitable salts include
[err](lithium tetrafluoro- borate), [err] (lithium hexafluorophosphate),
[err]      9. An assembly according to claim 8, wherein the (lithium
hexafluoroarsenate), [err] (lithium per-  15  annular member is an
insulator ring in contact chlorate) and [err] (lithium trifluoromethane
sul-  with the container and engaging the ridges de- phonate) and mixtures
of these salts.                  fined by the indents. 10. Amethod for
assembling a jelly roll type electrode Claims
20       galvanic cell according to claim 8 or 9 comprising rolling anode,
cathode and insulating layers to- 1. An electrode assembly for a galvanic
cell, com-    gether, one electrode comprising active elec- prising anode
and cathode layers insulated from    trode material in association with
electrically con- each other and rolled together, one electrode
ductive foil, such that the foil protrudes from one comprising active
electrode material In associa-  25  end of the assembly in a helical
manner, and in- tion with electrically conductive foil, the foil being
serting the so-formed jelly roll, exposed foil last, adapted to protrude
from one end of the assem-     into a suitable containerforagalvanic cell,
where- bly in a helical manner, wherein at least the outer  in at least the
outer turns of exposed foil are ra- turns of exposed foil are radially
indented, prefer-  dially indented, either before or after insertion ably
In a regular fashion, sufficiently and at  30  and preferably in a regular
fashion, sufficiently enough locations to substantially prevent the
and at enough locations to substantially prevent possibility of contact
between the foil and the    the possibility of contact between the foil and
the container of a suitable galvanic cell; character-  container, and
wherein an annular insulating ised in that the foil edges are pressed onto
each  member is placed on the foil, before or after in- other, the assembly
includes a metallic spring   35  sertion into the container, filling with
electrolyte, contactengaging the foil edges, and in thatan an-  inserting a
metallic spring member to engage the nular member of electrically
insulating material is  foil and completing the cell using the exposed foil
in contact with the container and engages the      as contact for one
terminal. ridges defined by the indents. 40 2. An assembly according to
Claim 1, wherein the   PatentansprOche indentations cause the exposed foil
to slope ra- dially inwards with axial distance from the assem-  1.
Elektrodenanordnung fOr elne galvanische Zelle, bly, including those
portions of foil between in-  die Anoden- und Kathodenschichten aufweist,
dents.                                     45      die voneinander Isoliert
und zusammen gerollt sind, wobei eine Elektrode aktives Elektroden- 3. An
assembly according to claim 1 or 2, wherein      material in Verbindung mit
einer elektrisch lelten- the Insulation between electrodes comprises at
den Folie aufweist, wobei die Folie von einem En- leastone separatorsheet
having edges which ex-     de der Anordnung spiralfOrmig vorstehen kann,
tend beyond the active material in association   5o  bei weicher zumindest
die Aulleren Windungen with the foil, and also beyond the second elec-
der exponierten Folie radial, vorzugsweise in re- trode.
gelmiBiger Weise, Im ausrelchenden Male und an genfgend Stellen elngekerbt
sind, um die 4. An assembly according to any preceding claim,
Moglichkeit des Kontaktes zwischen der Folie wherein the foil has a
thickness between 0.5 mil  65  und dem Behaltereinergeeigneten galvanischen
and 3 mils (0.013 to 0.076mm), preferably 1 mil    Zelle im wesentlichen zu
verhindern: dadurch (0.0254mm).
gekennzeichnet, daB die Kanten der Folie aufein- andergedrflcktwerden,
daildiAnordnung einen 
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S* tral space and the spaces between the layers, also  5. An assembly
according to any preceding claim, normally causing the separator material
to swell       wherein the foil is nonperforated. somewhat, applying
additional outward pressure on the roll to ensure good contact of the anode
tab to the  6. An assembly according to any preceding claim, cell wall.
5       wherein the foil, where it is in engagement with The electrolyte is
prferably based on a nonaqu-     the active material, is perforated. eous
organic solvent made conductive by the pres- ence of a dissolved salt.
Typical organic solvents in-  7. An assembly according to any preceding
claim, clude propylene carbonate, ethylene carbonate, y-bu-    wherein the
foil is non-annealed metal. tyrolactone, 1, 1- and 1, 2-dimethoxyethane, 1,
3-di-  10 oxolane and 3-methyl-2-oxazolidone and, preferably,  8. A
galvanic cell comprising the assembly of any mixtures of two or more of
these solvents.             preceding claim. Suitable salts include [err]
(lithium tetrafluoro- borate), [err] (lithium hexafluorophosphate), [err]
9. An assembly according to claim 8, wherein the (lithium
hexafluoroarsenate), [err] (lithium per-  15  annular member is an
insulator ring in contact chlorate) and [err] (lithium trifluoromethane
sul-  with the container and engaging the ridges de- phonate) and mixtures
of these salts.                  fined by the indents. 10. Amethod
forassembling ajelly roll type electrode Claims
20      galvanic cell according to claim 8 or 9 comprising rolling anode,
cathode and insulating layers to- 1. An electrode assembly for a galvanic
cell, com-     gether, one electrode comprising active elec- prising anode
and cathode layers insulated from    trode material in association with
electrically con- each other and rolled together, one electrode
ductive foil, such that the foil protrudes from one comprising active
electrode material in associa-  25  end of the assembly in a helical
manner, and in- tion with electrically conductive foil, the foil being
serting the so-formed jelly roll, exposed foil last, adapted to protrude
from one end of the assem-      into a suitable containerfora galvanic
cell, where- bly in a helical manner, wherein at least the outer  in at
least the outer turns of exposed foil are ra- turns of exposed foil are
radially Indented, prefer-  dially indented, either before or after
insertion ably in a regular fashion, sufficiently and at  30  and
preferably in a regular fashion, sufficiently enough locations to
substantially prevent the       and at enough locations to substantially
prevent possibility of contact between the foil and the     the possibility
of contact between the foil and the container of a suitable galvanic cell;
character-   container, and wherein an annular insulating ised in that the
foil edges are pressed onto each   member is placed on the foil, before or
after in- other, the assembly includes a metallic spring   35  sertion into
the container, filling with electrolyte, contact engaging the foil edges,
and in thatan an-  inserting a metallic spring member to engage the nular
member of electrically insulating material is  foil and completing the cell
using the exposed foil in contact with the container and engages the
as contact for one terminal. ridges defined by the indents. 40 2. An
assembly according to Claim 1, wherein the    Patentanspruche indentations
cause the exposed foil to slope ra- dially inwards with axial distance from
the assem-  1. Elektrodenanordnung fOr sine galvanische Zelle, bly,
including those portions of foil between in-   die Anoden- und
Kathodenschichten aufweist, dents.                                     45
die voneinander Isoliert und zusammen gerolit sind, wobel eine Elektrode
aktives Elektroden- 3. An assembly according to claim 1 or 2, wherein
material in Verbindung mit einer elektrisch leiten- the insulation between
electrodes comprises at      den Folie aufweist, wobei die Folle von einem
En- leastone separatorsheet having edgeswhich ex-       de der Anordnung
spiralfOrmig vorstshen kann, tend beyond the active material in association
50  be! welcher zumindest die Su~eren Windungen with the foil, and also
beyond the second elec-     der exponierten Folle radial, vorzugsweise In
re- trode.                                              gelmiliger Weise,
im ausreichenden Mage und an genugend Stellen eingekerbt sind, urn die 4.
An assembly according to any preceding claim,       Maglichkeit des
Kontaktes zwischen der Folie wherein the foil has a thickness between 0.5
mil  5s  und dem Behilter einergeeigneten galvanischen and 3 mils (0.013 to
0.076mm), preferably I mil     Zelle im wesentlichen zu verhindern: dadurch
(0.0254mm).                                         gekennzeichnet, daB die
Kanten der Folie aufein- 



ander gedruckt warden, daB die Anordnung einen 6    11                 EP 0
391 720 B1                12 metallischen Federkontakt einschllellt, der In
die  weise in regelmaBiger Weise ausrelchend und an Folionkanten eingreift,
und daB ein ringformiges  genrgend Stellen eingekerbt werden, um im we-
Glied aus elnem elektrisch isolierenden Material  sentlichen die
Moglichkeit des Kontaktes zwi- mit dem Behilter in Kontakt und mit den
Stegen   schen der Folie und dem Behilter zu verhindern, in Eingriff let,
die von den Kerben gebildet wer-   5  und wobel, vor oder nach dem
Einsetzen in den ,,*    den.
Behalter, sin ringformiges Isolierglied auf die Fo- lie gebracht wird, des
Einffllen des Elektrolyten, 2. Anordnung nachAnspruch 1, belwelcherdie Eln-
das Einsetzen eines metallischen Federelemen- kerbungen bewirken, da Sdie
exponierte Folio mit  tee, das in die Folie eingreift, und die Fertigstel-
dem Axialabstand von derAnordnung radial nach  io  lung der Zelle unter
Verwendung der exponierten innen gleitet, einschliaBllch der Teils der
Folie  Folio als Kontakt ffr sine Kiemme. zwischen den Kerben. 3. Anordnung
nach Anspruch 1 oder 2, bei welcher  Rovendicatlons die Isolerung zwischen
den Elektrodon wenig-  15 stens sine dtnne Trennlage aufweist, die Kanton
1. Assemblage d'6oectrode pour une pile galvani- hat, welche in Verbindung
mit der Fols Ober das  que, comprenant des couches d'anodo et de aktive
Material und auch Ober die zwelte Elektro-  cathode isolees l'une de
l'autre et enrouloes en- de hinaus reichen.
semble, une 6lectrode comprenant un mat6riau 20     actif d'6lectrode en
assocIation avec une feuille 4. Anordnung nach elnem der vorhergehenden An-
6lectroconductrice, la feuille etant destin6oe a d6- spr~che, be! welcher
die Folie eine Starke zwl-  border d'uno e xtrmith de l'assemblage do facon
schen 0.5 und 3 Millizoll (0.013 bis 0,076 mm),  hhliaoldale, au moins les
spires exterieures de la vorzugswebee von I Millizoll (0,0254 mm), hat.
feulille exposee etant entaillees radialement, de -       25
preference de facon reguliere, suffisante et au ni- 5. Anordnung nach oinem
der vorhergehenden An-       veau d'un nombre suffisant d'emplacements
sprtiche, be! welchor die Folie unperforiert ist.  pour empecher
pratiquement le risque d'un contact entre la feulile et le recipbent d'une
pile 6. Anordnung nach einem der vorhergehenden An-       galvanique
approprioe; caracteriso en ce que les sprtche, be! wolcher die Folie da, wo
sie mitdem   3o  bordsde lafeulile sont presses lee uns surles au- aktfven
Material in Eingriff ist, perforiert ist.  tres, en ce quo l'assemblage
englobe un contact a ressort metallique s'engageant dans lee bords 7.
Anordnung nach einem der vorhergehenden An-       des feuilles et en ce
qu'un element annulaire de sprOche, bel welcher die Folie aus ungeglGhtbm
materiau a isolation electrique est en contact Metall ist.
35      avec le recipient et e'engage dans les sillons de- finis par les
entailles. 8. Galvanische Zolle, welche eine Anordnung nach einem der
vorhergehenden Ansprfche aufweist.  2. Assemblage solon la revendication 1,
dans lequel lee entailles ontralnont la feulle exposee A s'ln- 9.
Vorrichtung nach Anspruch 8, be! wolcher des  40  cliner radialement vers
l'lnterieur A une distance ringformigo Glied sin Isolatorring Ist, der mit
den  axiale de l'assemblage, onglobant les parties de Behiltor in Kontakt
und mit den durch die Kerben  la feuilie situees entre les entailles.
gobildeten Stage im Eingriff let. 3. Assemblage solon lee revendications I
ou 2, 10. Verfahren zur Montage einer galvaniechen Zelle  45  dans lequel
l'isolation entre les electrodes des Rollenelektrodentyps (wjelly roll")
nach An-  comprend au momns une fouille de separateur spruch 8 odor 9,
welches folgende Schritte auf-  possedant des bords s'6tendant au-delt du
ma- weist: das gemeinsame Rollen von Anode, Ka-      teriau actif, en
association avec la feuille, ainsi thode und Isolierlagen, wobei elne
Elektrode ak-  qu'au-dela de la deuxieme electrode. tives
Elektrodenmaterial in Verbindung mit einer  50 elektrisch leitendon Folie
aufweibt, in einer Wei-  4. Assemblage selon 'une quelconque des revendi-
so, durch die die Folievon einem EndederAnord-   cations pricidentos, dans
lequel la feuille a une nung spiralffrmig vorseht, und das Einsetzen
epaisseur comprise entre 0.5 millieme de pouce der so gebildeten Rolle, mit
derexponiorten Folse  et 3 milliemes de pouce (0.013 A 0.076 mm), de
zuletzt, in einen geeigneten Behilterffrelne gal-  66  preference de I
millieme do pouce (0.0254 mm). vanischo Zelle, wobei zumindest die auBeren
Windungen der exponierten Folil, entweder vor  S. Assemblage selon l'une
quelconque des revendi- 



oder nach dem Einsetzen, radial und Vorzugs-     cations pricedentes, dans
lequel la feuille n'est 7    13                  EP 0 391 720 B1
14 * C   L   M   S * pas perforee. 6. Assemblage selon l'une quelconque des
revendi- cations pr6cedentes, dans lequel la feuille eat perforee au niveau
des points oO elle s'engage   5 dans le mat6riau actif. 7. Assemblage selon
l'une quelconque des revendi- cations pr6cedentes, dana lequel la feutile
eat du metal non recult.                           10 8. Pile galvanique
comprenant l'assemblage selon l'une quelconque des revendications pr6ceden-
tes. 15 9. Assemblage selon la revendicatlon 8, dans lequel l'element
annulaire eat une bague Isolant en contact avec le r6cipient et s'engageant
dans lea sillons dffinis par lea entailles. 20 10. Proced6 d'assemblage
d'une pile galvanique a electrode du type a bobine jelly roll" selon lea
re- vendications 8 ou 9, comprenant 'enroulement d'une anode, d'une cathode
etde couches isolan- tes, une 6lectrode comprenant du mat6riau actif  25
d'electrode en association avec une feuille 6lec- troconductrice, de sortb
quo la feulle d6borde d'uneextrdmlthde l'assemblage defagon h6llcoT- dale,
l'lnsertion de la bobine jelly roll' ainsi for- mee, la feuille exposee
etant Inser6 en dernier  3o lieu, dans un r6ciplent appropri6 pour une pile
galvanique, dans lequel au moins les spires ex- t6rieures de la feuille
exposee sont entaillees ra- dialement, ou bien avant ou blen apres l'lnser-
tion, de prf6frence de fagon r6guliere, suffisante  35 et au niveau d'un
nombre d'emplacements suffi- sent pour empecher pratiquement le risque d'un
contact entre la feuille et le r6ciplent, et dans le- quel un element
isolant annulaire eat plac6 sur la feuille, avant ou apres I'insertlon dans
le r6cl-  4o plent, le remplissage avec l'electrolyte, l'insertlon d'un
6lement de ressort mhtallique destine a s'engager dans la feuille et
l'achevement de la pile en utilisant la feuille expos6e comme contact pour
une borne.                             45 50 55 8    


