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form a basket. The sealant seals the end of the sep- arator basket and, in
some applications, may secure The present invention relates to
electrochemical  the separator to other cell components, such as the cells
wherein the electrodes are so arranged that one  cathode. As a final step,
a mandrel-supported sepa- is located within the other, a separator
arrangement   5   rator may be inserted into a can containing a moulded
being located between the electrodes to inhibit elec-  cathode. trical
shorting.                                        CA-A-993,934 illustrates
that carbon-zinc cells This type of arrangement is primarily suited for
are commonly manufactured by inserting a carbon use with alkaline type
cells. Standard alkaline cells  rod into a zinc can containing a cathode
mix. This are conventionally manufactured with a cathode   10
manufacturing process is known to suffer from mix which generally
predominantly comprises an oxide     penetration through the separator
beneath the car- depolariser, such as manganese dioxide, usually ad-  bon
rod. To overcome this, there are disclosed bottom mixed with a binder and a
conductive material, such  cups having a mix-impermeable substance applied
to as graphite. The cathode is generally pressed firmly  the central region
of the cup's inner surface. Coating against the inside wall of a cell
container, with the in-  15  of only the central portion of the bottom cup
effective- ner portion of the cathode left hollow, so that the cath-  ly
prevents mix penetration directly beneath the car- ode assumes a
cylindrical structure with a centrally  bon rod while maximising both the
cup's surface area defined cavity, closed at one end.
available for soak up of the electrolyte and anode: Separator material,
usually formed into thin     cathode surface area. sheets of paper-like
material, is Inserted into the cath-  20  US-A-3,748,181 discloses
attaching a plastic ode's central cavity in such a manner that it conforms
strip to the top edge of a separator which is formed to the cavity of the
cathode. An anode, which usually  into a convoluted wound separator
basketforcylindri- comprises a consumable anodic material, such as      cal
batteries. The film eliminates internal short cir- powdered zinc, admixed
with a gelling agent, such as  cuits caused by mix-smearing near the open
end of polyacrylic acid or carboxymethyl cellulose, and a   25  the can
during the mix insertion process. suitable alkaline electrolyte, such as an
aqueous po-   US-A-4,220,693 discloses a separator for alka- tassium
hydroxide solution, is then extruded into the  line cells in which one of
the embodiments has poly- cavity of the separator.
propylene secured to the entire surface of the base Thus, the sheets of
separator material electrically  separator film. isolate the anode from the
cathode while simultane-  30  US-A-3,097,975 seeks to overcome internal
ously permitting Ions to flow between the electrodes.  short  circuits
caused   when   one   elec- Generally, the separator strips will be forced
trode 'grows' through the separators Interstices. A downward and through
the cathode's central cavity,   pulverulent material, such as aluminium
oxide or so that the separator's centre region is parallel with,  magnesium
oxide, is used to reduce the size of the in- and close to, the bottom of
the container. Occasion-  35  terstices. ally insertion, of the separator,
using a rod driving   A solution to this problem has been described in
means, is such that the centre region of the separator  a co-pending
European Patent Application to the in- is driven into the cathode material
at the bottom of the  stant Applicant. Essentially, there is provided a
sepa- container. On such occasions, small pieces of the     rator
comprising crossed over separator strips, and cathode may be driven into,
and partially through, the   40   having an electrically insulating barrier
located where separator, potentially-resulting in a short circuit of the
the strips cross over, thereby preventing penetration anode and cathode,
rendering the cell useless.       of the separator by the cathode mix, or
through- In addition, during discharge of the cell, zinc den-  growth of
zinc dendrites. drites may be formed which extend through the sep-
However, there remains a problem associated arator at the bottom region of
the container, thereby   45   with using strips of separator material to
form a sep- short circuiting the cell.                           arator
basket as described. Specifically, undesirable Both of these problems are
difficult to detect, as  folds tend to form in the separator strips near
the bot- detection is only possible by disassembly of the cell,  tom
segment of the basket. These projected folds or so as to inspect the bottom
central portion of the sep-  protrusions are essentially unavoidable, as
the cross- aratorfor evidence of cathode mix penetration orden-   50   over
area of the strips will necessarily be square. The drite penetration.
resulting basket will then have a square bottom to be GB-A-2,181,584
describes a method of produc-     forced into a round cavity in the outer
electrode. Folds ing a separator basket for standard alkaline batteries.
develop to accommodate the excess material. This process uses a mandrel to
form and support a       The folds, also referred to as ears, may beformed
tube of separator material on which the separator ma-  55  internally or
externally of the separator basket, and terial is folded over one end of
the tube and then a  can give rise to at least two problems. One problem
small amount of sealant is dispensed on the outside  is that, in alkaline
cells, if the anode mix flows Into the surface of the folded over bottom of
the separator to  gaps or folds of the protrusions, the zinc in the anode 2
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may work its way between the strips and eventually  this will entail the
bottom of the basket being forced cause an electrical short within the
cell. The second  into contact with the bottom of the cavity, or bore, in
-. problem pertains to folds in the separator that pro-  the outer
electrode. trude into the retaining cavity, thereby preventing the  The
cut-outs may take any suitable format, and anode from falling to the bottom
of the retaining cav-   5   may vary from strip to strip. The only
requirement is ity. This can force the trailing end of the anode to pro-
to facilitate conformation of the basket with the bore. ject above the top
of the cathode, thereby creating a  In order to achieve this, the cut-out
(also referred to situation in which the anode can easily be smeared
herein as "cut") is ideally placed so as to at least par- onto the cathode
during the remainder of the cell as-  tially cover the juncture between
radial and central sembly process. In addition, if excess protrusion ma-
10  sections of the strip. This allows the bottom part of the terial can be
prevented, or removed, especially in an  radial portion to conform with the
bottom part of the economical and controllable fashion, then more ac-  side
wall of the bore, and allows the central portion of tive material could be
placed into the cell for greater  the strip to conform with bottom of the
cavity. output capacity.                                       Precisely
how the bottom part of the radial por- It has now been discovered that it
is possible to  15  tion of the strip and the central portion conform with
overcome the above problems by providing suitable  the bore will be
dependent on the relative proportions cut-outs in the separator strips in
the vicinity of the  of the strips and the bore, and on the cut-out.
cross-over of the strips, so that the basket can adopt  In one
configuration, the cut-out may be a simple a conformation more suited to
the shape of the bore  slit at the juncture of radial and central portions,
so in the outer electrode.                       20  that the bottom edge
of the radial portion can follow Simply, the present invention provides an
elec-  the edge of the bottom of the bore, in an ideal situa- trochemical
cell, wherein the electrodes are so ar-  tion. The edge of the central
portion will then fold up ranged that one is located within a cavity in the
other,  along the side wall of the bore, but not taking the bot- a
separator basket formed f rom crossed over strps of  tom of the radial
portion with it, thereby avoiding the separator material extending into the
cavity and about  25  formation of undesirable folds. the inner electrode,
folds being prevented in the bas-  The cut-out may actually remove
material, and ket at the bottom of the cavity by providing suitable  one
such possibility Includes a cut as described cut-outs in the separator
strips in the vicinity of the  above, togetherwith an arcuate portion with
its focus cross-over of the strips, so that the basket can adopt  generally
central to the central portion. Ideally, the a conformation more suited to
the shape of the cavity.  30  arc shape would correspond to the general
propor- Thus, in a first aspect the present invention pro-  tions of the
bottom of the bore. Such a cut-out would vides an electrochemical cell,
wherein the electrodes  then permit the edges of both the radial and
central are so arranged that one is located within a cavity in  portions to
follow the edge of the bottom of the bore. the other, comprising a
separator basket which, in  It will also be appreciated that such a cut-out
can fa- situ, is ionically permeable and electrically insulating,  35
cillitate the use of strips widerthan the bore of the out- and which
extends into the cavity about the inner  er electrode, and two cut-outs on
one side of the strip electrode to inhibit electrical shorting between the
may merge into one. Such an arrangement would also electrodes; the basket
comprising at least one sepa-  permit a basket made from one strip, the
sides of the rator strip,, preferably a plurality of separator strips,
strip meeting to complete the basket the central portion of each strip
being located at the   40  Such an arrangement could provide an exit point
extreme of the basket within the cavity and wherein,  for the material of
the inner electrode. This may be where there is a plurality, the central
portions of the  prevented by any suitable means. One such includes strips
are superimposed on one another; the radial  the provision of a suitable
cap at the bottom of the portion of each strip extending along the inner
walls  basket The cap may comprise any suitable material, of the cavity to
prevent physical contact between the   45  and need not be ionically
conductive, although it may electrodes, characterised in that cut-outs are
provid-  be of a separator material, such as is used for the bas- ed in
each strip in the vicinity of the juncture of radial  ket. Provided the cap
covers any potential leakage and central portions to facilitate conformity
of the  points resulting from the cuts, then this is sufficient. basket
with the cavity.                            Further suitable variations on
caps are described be- By the term "basket" is meant an arrangement of  50
low. separator strips having a base and side walls, suitable  A second
suitable method for preventing leakage to hold the inner electrode in
physical separation from  is to ensure that the cuts only extend far enough
into the outer electrode.                               the wall of the
strip to be of use, but not so far as not By the term "juncture" is meant
that region of the  to coincide with at least one other strip of the
basket. strip where the radial and central portions meet. A   55  In such a
manner, all cuts will be prevented from leak- typical strip will have two
such junctures.        ing by an uncut wall of another strip. The strips
are formed with cut-outs to facilitate  However, it is not essential that
the cuts be pro- conformation of the basket with the cavity. In general,
tected, such as by a cap or another strip, as the bas- 3    5
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sothatthe bottom  vided that suitable material is used, will generally be 



edge of the radial portion will be forced into contact  regular, especially
where it is formed by a ram. How- with the outer edge of the central
portion, thereby pre-  ever, there is no absolute requirement for
regularity, venting leakage. However, it will be appreciated that  as the
separator material will generally be sufficiently some form of protection,
suitably as described, will   5   flexible that, when the second electrode
material, generally be required if the cut-out also encompasses  generally
the anode, is forced in, it will take up the some of the bottom part of the
radial portion of the  shape of the bore. strip, so that the bottom edge of
the radial portion,    The outer electrode need not necessarily be where
cut, does not reach the bottom of the cavity.   formed in situ, and may be
pre-formed. Thus, it will be Itwill also be appreciated thatthetype of
material  10  appreciated that the bore may be open-ended, such used for
the basket will have some play, so that it Is  that the bottom of the
container forms the end of the not necessary for a cut to extend nearly to
the centre  bore in situ. of the strip. In addition, less flexibility to
conform with  The separator basket is Ideally in snug contact the bore is
required at the centre of the wall, as the  with both electrodes, as air
bubbles, for example, can tangent of the bore at that point is effectively
flatter  15   be seriously deleterious to performance of the cell. than
farther around.                                  Such a snug fit will
generally be ensured by ramming If many strips are provided, all of a
relatively nar-  the arrangement Into the bore in the outer electrode, row
width, then less of a cut-out is needed, but this  followed by forcing the
inner electrode material in. conformation is not preferred, as the
introduction of     It will be appreciated that the most common con- more
strips allows for greater error to be introduced   20  figuration of the
separator baskets of the invention Is into the manufacture of the cells. It
is preferred that  where the arrangement forms an open-ended tube the
strips have a width substantially that of the diam-  within the bore of the
outer electrode, typically the eter of the bore, with the preference
generally being  cathode. However, it is possible that, for example, the
for a slightly narrower strip, rather than a slightly larg-  inner
electrode material could be placed In a tube de- er strip.
25  fined by the separatorstrips, whereon the strips could The cut-outs may
be formed after the strips have  then be sealed over the inner electrode,
thereby to- been formed or, generally more conveniently, In a     tally
enclosing the inner electrode. In such an ar- sheet of material from which
the strips are subse-    rangement, the current collector could be inserted
quently cut. The cut-outs could then take the form of  through the strips.
slits, circles or suitable polygons, for example, which   30  For the
separator strips, any suitable material are then cut through to form the
strips.              may be used, provided that, in situ, the separator
bas- in general, it will be appreciated that, while pre-  ket is ionically
permeable but electrically Insulating. cise positioning of the cuts is
desirable, it is not essen-  Suitable materials include woven or non-woven
paper tial. If the cut is part way up the radial portion, then a  of
cellulose fibres laminated to a similar mat of vinyl certain amount of
undesirable folding can still be   35  fibres, kraft paper, [err]-cellulose
paper, methyl cellu- avoided, for example.
lose film, polyvinyl alcohol, copolymers of polyvinyl The cells of the
invention are suitably alkaline  acetate and polyvinyl chloride, rayon,
nylon, and mix- cells, generally with a cathode arranged in contact   tures
thereof. with the inner walls of the container. Such a cathode    Any
number of strips may be. used, although two may conveniently be formed by
placing a suitable  40   or three, especially two, are preferred. The
strips will preparation, such as a granulate, In the container and
generally be arranged such that the middle portions forcing in a ram. This
serves the purpose of compact-  overlap so that, before use, the effect Is
a regular ing the cathode material and, at the same time, en-   cross or
star. It will be appreciated that irregular sures a snug fit with the walls
of the container as well  shapes can also be used, but that there may be
dis- as leaving a suitable bore for the anode.        45   advantages if
any arms of material do not extend suf- Thus, it will be appreciated that
the cathode will  ficiently along the walls of the bore of the outer elec-
generally take the form of a closed tube within the   trode. It is also not
preferred that the arms extend out container, and having a central bore.
While it is pre-  of the container, as this will generally necessitate
ferred that the cells of the invention have such a con-  their removal
before assembly can proceed. Such re- figuration, it is not essential. For
example, the bore  so   moval is not necessarily difficult, but wastes time
and need not be central and, indeed, need not even be     requires extra
tooling. single. A multitude of bores may be provided for a       A regular
shape is also preferred to ensure that high-power cell, but such an
arrangement may prove    the inner electrode is completely contained. An
irreg- awkward to manufacture. Where there is a multitude    ular cross or
star may concentrate material on one of bores, the separator basket of the
invention may be  55   side of the bore, while leaving little or no
insulation on provided in one or more of them, preferably all.
another. The bore in the external electrode, which is pre-     Thus, it is
preferred that the arms of the cross or ferably the cathode, but which may
be the anode, pro-  star are both radially regularly spaced and of regular
4    7                   EP 0 480 565 B1                  8 length,
although irregular lengths are envisaged.       In an alternative aspect,
the present Invention Hence, the term central portion" is used herein to
dis-  provides a process for assembling an electrochemi- 



tinguish over the ends, orradial portions, of the strips,  cal cell
characterised in that, after providing a cell and does not necessarily mean
the mathematical        container having a first electrode assembled
therein centre of any strip.                            5   containing a
bore, a strip of separator material is The extreme of the separator basket
Is that por-  forced therein, such that a central portion thereof is tion
extending farthest into the bore of the outer elec-  brought into contact
with the bottom of the bore and trode toward the base of the container. An
electrically  such that the radial elements line the sides of the
insulating barrier may be positioned at this point to  bore, optionally
followed by forcing a second separa- prevent dendrites extending through
the separator   10  tor strip into the bore as defined for the firststrip,
the and to prevent the mix permeating the material.     second strip being
rotated from the first, preferably by The barrier may be any suitable
material that    90, especially where no further strips are used, and
serves the purpose. It Is not required that it be ioni-  optionally
inserting further strips, at least until the cally permeable and, given
that it Is desirable that the  walls of the bore are covered to prevent
electrical, but barrier be durable and resilient, it is generally not  15
not ionic contact, between the electrodes In use, an practical for the
barrier to be ionically permeable.  electrically insulating barrier being
provided, if de- Suitable barrier materials generally Include plas-  sired,
at the bottom of the bore, preferably between tics, waxes, glues and other
substances which are not  strips, cut-outs being provided in each strip in
the vi- electrically conductive. Preferred materials include  cinity of the
juncture of radial and central portions to polypropylene, polyethylene,
polyvinyl chloride, as-  20  facilitate conformation of the basket with the
cavity, phalt, wax, polyvinylidene chloride, cellophane and  and then
assembling the remainder of the cell in a nylon, particularly polypropylene
and polyethylene.  known manner. Where a barrier is used, it may be
positioned in     The above method may be modified in any man- any suitable
manner. For example, it may be posi-    ner, especially so as to produce
cells of the Invention tioned at the bottom of the bore in the outer
electrode   25   as defined herein. prior to insertion of the separator
basket. However,    In an alternative aspect, the present invention more
generally, it will be inserted with the separator.  provides an
electrochemical cell, such as an alkaline When it is inserted with the
separator basket, it may  cell, employing a tubular separator closed at one
end be positioned in any suitable place. Examples include  which is
composed of at least two separator strips situations where it is adhered to
a surface of one of  30   each having a bottom segment and extending side-
the strips, particularly between strips. Alternatively,  walls with the
bottom segment of one strip superim- the barrier may comprise an adhesive
strip of plastic  posed on the bottom segment of the other strip and tape.
wherein notches are formed In the edges of the strip It will be appreciated
that there may be more than  adjacent the bottom segment to substantially
elimin- one barrier. This may either be an artefact of produc-  35   ate
the usual projected folds in the edges of the strip tion, or because it is
desired, for example because it  that are formed when the strips are
assembled into a strengthens the barrier. The strips may all be cut lat-
substantially circular container having an open end. orally from a length
of material with a strip of barrier  There is also provided a process for
assembling the material down its centre. This will effectively provide
separator in the cell. a series of strips with a central barrier element.
If no   40  In a preferred embodiment, the present invention
otherbarrierless strips are provided, then the number  provides an
electrochemical cell assembled in a of barrier elements in the separator
basket will corre-  housing comprising a container having a closed end
spond to the number of strips.                       and an open end closed
by a cover; a first active elec- In such a case as the foregoing, the
barrier ele-  trode material positioned within and contacting the in-
nients may usefully be self-adhesive. The strips may   45   ner wall of the
container and defining a centrally dis- then be placed face-to-face, so
that a suitable, stable,  posed cavity; a separatorcomprising
atleasttwosep- star or cross is formed. This may prove advantageous  arator
strips with each strip having a bottom segment in production.
with extending walls and each wall being defined by it will be appreciated
thatboth the barrier, if used,  two edges; the bottom segment of one strip
superim- and the separator basket should cover the area de-  50   posed on
the bottom segment of the other strip with fined by the bottom of the bore
In the outer electrode.  the extending walls of each strip arranged to face
the Either of the two, or both, may be larger, but this may  edges of the
walls of the other strip so that the walls require extra force, or
inconvenience, in positioning  define a cavity in the separator and wherein
each the arrangement. If the area covered is smaller, then  edge of at
least one strip has a notch formed in the the risk is increased of
dendrites or mix permeating   55   area of the edge adjacent the bottom
segment of the the basket                                           strip
to substantially eliminate the usual projected It will be appreciated that
the barrier may serve  folds in the edge of the strip formed at the area;
the the dual purpose of barrier and cap.                 separator
positioned within and contacting the first 5    9                   EP 0
480 565 B1                  10 active electrode material; a second active
electrode  asphalt, wax, polyvinylidene chloride, cellophane or material
positioned within the cavity of the separator;  nylon. a first terminal on
the housing electrically connected  In a further aspect, the present
invention pro- 



to the first active electrode material; and a second ter-  vides a process
for assembling an electrochemical minal on the housing electrically
insulated from the   5   cell comprising the steps: f irst terminal and
electrically connected to the second  (a) positioning a first active
electrode material In- active electrode material. The area of the bottom
seg-  side a container dosed at the bottom and open at ment should
preferably be approximately the area of     the top so that the first
active electrode material the cross-section of the cavity of the first
electrode.  defines a centrally disposed cavity, the container A further
preferred embodiment of the Invention   10  being adapted as the terminal
for the first active is an electrochemical cell assembled in a housing
electrode material; comprising a cylindrical container having a dosed end
(b) preparing a first strip and a second strip of and an open end closed by
a cover, a first active elec-  separator material with each strip having a
bot- trode material positioned within and contacting the in-  tom segment
with extending walls with each wall ner wall of the container and defining
a centrally dis-  15  being defined by two edges and forming In each posed
cavity; a separator comprising at least two       edge of at least one
strip a notch at the area ad- elongated separator strips defined by two
spaced        jacentthe bottom segmentof the strip and where- apart
elongated edges with each edge having two         In the area of the bottom
segmentis approximate- spaced apart notches in which the area formed In
ly the cross-sectional area of the cavity In the first each strip by the
length of the edge between the   20   electrode; spaced apart notches and
the width between the          (c) forcing the first strip of separator
material and spaced apart edges define a bottom segment and in       the
second strip of separator material into the which the length of the edge
extending from each        cavity of the first active electrode material
and notch and the width between the spaced apart edges      with the
separator conforming to the contour of defines a wall; the bottom segment
of one strip abut-  25  the cavity of the first electrode material; the
first ting on the bottom segment of the other strip and the   strip being
positioned with respect to the second walls of each strip extended
substantially perpendic-   strip so as to form within the first electrode a
sep- ular to the bottom segment with the edges of each       arator basket
with a bottom surface which has ef- wall of a strip superimposed on the
edge of a wall of   fectively no projected folds at the area adjacent the
other strip thereby forming a substantially circular  30  the notches at
the bottom of the separator basket; cavity In the separator, the notches
provide space so   (d) adding a second active electrode material Into that
the usual projected folds in the edges of the strips  the cavity of the
separator material; and formed at said area of the separator adjacent the
bot-  (e) sealing the open end of the container with a tom segment when the
strips are folded into a sub-      cover and wherein at least a portion of
the cover stantially circular cavity will be substantially eliminat-  35
is electrically insulated from the container and ed; said separator
positioned within and contacting     electrically contacting the second
active elec- said first active electrode material; a second active   trode
material thereby the portion being adapted electrode material positioned
within said cavity of the  as the terminal for the second active electrode
separator, a first terminal on the housing electrically  material.
connected to said first active electrode material; and   40  It will be
appreciated that the cell formed by the a second terminal on the housing
electrically insulat-  above process will preferably have any one or more
ed from the first terminal and electrically connected  ofthe
characteristics defined above for the cells of the to said second active
electrode material.            invention. The notches are preferably
semi-circular, triangu-   In an alternative, preferred embodiment the pres-
lar or polygonal shaped notches.               45   ent invention provides.
a process for assembling a cell Preferably, a cup is disposed adjacent to
the bot-  using the separator of this invention which comprises tom of at
least one separator.                      the steps of: It is preferred
that an electrically insulating barrier  (a) positioning the first active
electrode material, layer is positioned on a surface of at least one of the
such as a cathode, inside a container closed at bottom segments of the
separator to prevent internal  5o  the bottom and open at the top so that
the first ac- shorting between the electrodes.                        tive
electrode material defines a centrally dis- It is further preferred that
the first active elec-  posed cavity, the container being adapted as the
trode material is the cathode and the second active     terminal for the
first active electrode material electrode material is the anode, especially
wherein     (b) preparing a first strip and a second strip of the cathode
comprises manganese dioxide and the   55    separator material with two
spaced apart notches anode comprises zinc.
in each of the edges of the strips; the notches in The electrically
insulating barrier layer is prefer-  each edge being spaced apart
sufficiently so that ably polypropylene, polyethylene, polyvinyl chloride,
the distance between the notches Is notsubstan- 6    11                  EP
0 480 565 B1                  12 tially greater than the maximum diameter
of the  half the cathode's inside circumference. cavity in the first active
electrode material;       Next, the first strip is positioned over the open
(c) forcing the first strip of separator material and  end of a container
that contains a moulded cathode. the second strip of separator material
into the   The strip's broad surfaces should be perpendicular to 



cavity of the first active electrode material and   5   the cathode's
longest dimension and the centre point forcing the strips to assume the
contour of the  of the separator should align with the cathode's long-
cavity of the first electrode material; the first strip  itudinal axis. A
rod-shaped separator insertion ram Is being positioned with respect to the
second strip  positioned above the open end of the container. The to form
within the first electrode a separator bas-  rod's outside diameter should
be slightly smaller than ket which has effectively no projected folds at
the   10  the inside diameterof the cathode's cavity and the cir- area
adjacent to the bottom of the separator bas-  cumference of the ram should
be concentric with the ket
circumference of the cathode's cavity. As the ram de- (d) adding a second
active electrode material into  scends, it carries the middle portion of
the separator the cavity of the separator material; and        downward
into the cathode's central cavity until the (e) sealing the open end of the
container with a   15  separator touches the inside bottom of the cathode.
cover and wherein at least a portion of the cover  The two walls of the
separator strip that extend be- is electrically insulated from the
container and  yond the separator's central region extend upward
electrically contacting the second active elec-  from the bottom of the
cathode and line the cathode's trode material thereby the portion being
adapted  sidewalls. as the terminal for the second active electrode   20
The surface of the first strip that contacts the material.
cathode is referred to as the outside surface of the As discussed above,
any shape notch is suitable,  first strip while the opposite side of the
separator Is so long as it provides a means for substantially elim-
referred to as the inside surface of the first strip. A iating the folds
normally protruding from the area   second strip of separator is cut to the
correct length adjacent the bottom of the separator basket.    25  and
width. The central portion of the second strip is A standard alkaline cell
can be produced by pre-  positioned over the open end of the cathode that
al- paring a quantity of powdered cathode material and  ready contains
thefirstseparatorstrip. When the sec- disposing it into the open end of a
cylindrical contain-  ond strip is positioned above the container, it is
rotat- er. A moulding ram is then pressed into the powdered  ed so that
after the second strip is inserted into the mixture that is contained
within the container and,  30  container, the seams of the second strip are
turned since the ram's outside diameter is substantially    [err] relative
to the seams in the inserted first separa- smaller than the inside diameter
of the can, an elon-  tor strip. This rotational offset seam arrangement
in- gated "ring" of cathode mix is moulded tightly against  hibits
particles of zinc in the anode mix that may the container's Interior
circumference.After the ram is  otherwise work their way through the seams
of both withdrawn, a tubular shaped cavity is formed into the   35
separators and thereby create an internal short cir- central portion of the
cathode. Two strips of a sepa-  cuit. rator material with suitably disposed
notches are In-   After the second strip has been properly located, serted
into the cathode's centrally located cavity in or-  another rod-shaped
insertion ram Is positioned above der to form a separator basket. An
electrolyte and a  the cathode and concentrically aligned with the inside
gel-like anode are dispensed Into the separator bas-  40  diameter of the
cathode's cavity. The second separa- ket and then a seal assembly is
inserted into the open  tor insertion ram descends and Inserts the second
end of the container. This assembly includes an elon-  separator strip
inside the previously Inserted first gated current collector that projects
into the anode  separator strip. The walls of the second separator ex- and
also includes a plastic disc-shaped seal that fits  tend upward from the
bottom of the cathode and line tightly within the container's opening and
Is seated   45  the inside surface of the first separator. The surface
slightly below the top of the container. The top of the  of the second
separator that contacts the inner sur- container is redrawn until the seal
Is radially com-  face of the first separator is-referred to as the outside
pressed and then the lip of the container is crimped  surface of the second
separator. The other surface of inwardly.
the second separator faces the longitudinal axis of A preferred separator
insertion process for stan-   50  the cathode's cavity and Is referred to
as the Inside dard alkaline cells utilises two strip-shaped pieces of
surface of the second separator. separator material with appropriate
notches. The first  An efficient and reliable separator insertion proc-
step In the separator insertion process involves cut-  ess is generally
critical to the production of standard ting a first strip of separator to
an appropriate length  alkaline batteries on a continuous basis. The
separa- and width with suitable notches. The length should  55  tor should
be consistently Inserted to the bottom of preferably be equal to at least
twice the cathode's  the cathode's cavity at the high speeds required by
height plus the inside diameter of the cathode. The  mass production
processes and this should be done width of the strip should be slightly
greater than one  without abusing the separator. 7    13
EP0480565B1                     14 The present invention prevents, or
inhibits, folds  ments, the electrically insulating barrier material may in
the formed separator basket from protruding inside  provide effective
protection against piercing of the - and/or outside the walls of the cavity
formed by the  bottom segment of the separator by small bits of ac-
separator, thereby allowing the anode mix to be easily  tive electrode
material to prevent the development of inserted into the separator basket
and descend down   5   an internal electrical short circuit. 



to the bottom surface, and prevent any mix from flow-  Preferably, the
first active electrode material is ing into the folds, as the folds are
effectively elimin-  the cathode material, usually comprising a depolaris-
ated.                                              er, such as manganese
dioxide, usually mixed with a Preferably the first strip should be
positioned  binder and conductive material, such as graphite, about 90 with
respect to the second strip and the   10  acetylene black or mixtures
thereof. Preferably, the notches in the first strip superimposed over the
second active electrode material Is the anode, usually notches in the
second strip to form the separator bas-  comprising zinc admixed with a
gelling agent, and a ket.
suitable alkaline electrolyte, such as aqueous potas- The cells of the
present Invention overcome the  slum hydroxide solution. Anode materials
and their problems associated with the formation of folds in the   15
preparation are described in US-A-2,930,064, US-A- separator basket. One
way to achieve this is to cut out  2,935,547 and US-A-2,993,947. small
portions of the strips, as described, prior to in-  The separator of this
invention may be composed serting them Into the cathode. Suitable
modifications  of any suitable separator material, such as woven or include
cutting out small pieces of the separators or  non-woven paper of cellulose
fibres laminated to a imparting slits to the strips at those locations
where  20  similar mat of vinyl fibres, kraft paper, alpha cellulose the
folds of the separator create the ears. Preferably,  paper, methyl
cellulose film, polyvinyl alcohol, copo- each separator strip should be
notched at least once  lymers of polyvinyl acetate and polyvinyl chloride,
ra- on each of Its longest sides. These notches can be  yon, nylon, or
mixtures thereof. made in a variety of shapes and sizes such as a. slit,
Thus, the cells of the present invention comprise a semi-circular notch, a
triangular notch, or any poly-  25  a separator basket having no effective
protrusions or gonal shaped notch. The primary criteria to be met  folds,
so that a more uniform cavity is formed, allow- are: (1) substantially
eliminate any ears within the re-  ing the use of more inner electrode
material and gen- taining cavity after the separator basket has been
erally overcoming the problems of the art. Further- formed; and (2) there
are no direct openings in the  more, the separator baskets of the present
invention separator basket through which the anode can ml-  3o  are easy to
make and cost effective to produce. grate.
The present invention will now be further illu- If desired, a cup-shaped
piece of material, such  strated with reference to the accompanying
drawings, as paper, can be inserted Into the bottom of the sop-  in which:
arator basket after the separators have been Inserted  Figure 1 is a
perspective view of two separator into the cathode. This cup will serve as
a backup   35  strips of the invention, showing the first strip su- means
to ensure that anode mix does notwork its way    perimposed over and folded
upward on a second through any gaps that might inadvertently be formed
strip positioned [err] to the first strip, the central between the edges of
the separator sheets.             areas overlapping; An electrically
insulating barrier layer may be    Figure 2 is a perspective view of the
separator positioned on the surface of atleast one of the bottom   40
strips when the non-overlapping segments have surfaces of the separator
basket to prevent internal   been folded normal to the plane of the
overlap- shorting between the electrodes. Suitable electrically  ping area
of the strips and curved inward to form insulating barrier layer materials
include: polypropy-  a closed end cylindrical configuration; lens,
polyethylene, polyvinyl chloride, asphalt, wax,  Figure 3 is a
cross-sectional view of Figure 2 tak- polyvinylidene chloride, cellophane
and nylon. The   45  en through line 3-3; electrically insulating barrier
layer may also comprise  Figure 4 is a sectional view of the separator of a
film or strip having an adhesive on one of its sur-  Figure 2 positioned
within the cavity of a cylindri- faces, so that it may be secured to a
selected area    cally constructed cathode; (bottom segment) of a separator
strip.                 Figure 5 Is a top view of a sheet of separator ma-
If the electrically insulating barrier material is a   50  terial having a
series of spaced apart circular two sided type adhesive tape, then it may
be dis-      notches formed at the middle area of the sheet, posed between
the bottom segments of the separator     Figure 6 is a top view of a sheet
of separator ma- strips, thereby keeping them secured during the as-
terial having a series of spaced apart square sembly process. If the
electrically insulating barrier  notches formed at the middle area of the
sheet; material is plastic, then it may be attached to the bot-  55  and
tom surface of a separator strip, using heat to lamin-  Figure 7 is a top
view of a sheet of separator ma- ate the plastic to the separator, or the
plastic may be  terial having a series of spaced apart polygonal extruded
directly onto the separator. In all embodi-   notches formed at the middle
area of the sheet. 8    15                  EP 0480 565 B1
16 Figure 1 shows a first strip of separator material  arator. 2 having
walls 10 and 12 positioned under and rotated   Figure 5 shows a sheet of
separator material 40 90 on a second strip of separator material 4 having
having a series of spaced apart semi-circular notches walls 14 and 16 so
that overlapping occurs only in  42 formed at its midsection. Sheet 40 may
be cut into area 6. Strip 2 has two spaced apart semi-circular   5   strips
44,46, and so on, as shown by the broken lines, notches 5 formed in each
edge 24-26 and 28-30, and  to provide strips that may be used as one or
both of 



strip 4 has two spaced apart notches 8 formed in each  the strips shown in
Figure 1. edge 17-18 and 20-22.                                   Figure 6
shows a similar sheet of separator ma- The axis of the notches of strip 2
is initially placed  terial 50, except that the notches are spaced apart
tri- normal to the axis of the notches of strip 4. Figure 1   10  angular
shaped notches 52 formed from diamond shows strip 2 partially folded upward
so that edges 24  shaped cutouts 54. and 28 approach edges 26 and 30,
respectively. As       Figure 7 shows a similar sheet of separator ma-
shown in Figure 2, when projecting the separator    terial 60, except that
the notches are spaced-apart strips into a circular cavity of, for example,
a cathode-  polygonal shaped notches 62. lined container, walls 10 and 12
of strip 2 are bent nor-  15 mal to area 6 forming a circular configuration
with walls 14 and 16 of strip 4. The notches 5 and 8 formed  Claims in the
sheets 2 and 4 respectively, will effectively eliminate the undesirable
folds or protrusions normal-  1. An electrochemical cell, wherein the
electrodes ly formed at the area adjacent the bottom surface 6   20  are so
arranged that one is located within a cavity at the mating edges of the
walls.                      in the other, comprising a separator basket
which, The forming of notches 5 and 8 in strips 2 and 4,.  in situ, is
ionically permeable and electrically in- respectively, will provide for a
more uniform cylindri-  sulating, and which extends into the cavity about
cally-shaped separator basket, and eliminate any pro-   the inner electrode
to inhibit electrical shorting trusion of the. strip materials in the
cavity formed in  25  between the electrodes; the basket comprising at the
basket which may prevent the anode from falling     least one separator
strip, preferably a plurality of to the bottom of the basket. By folding
walls 10 and   separator strips, the central portion of each strip 12 of
strip 2 and walls 14 and 16 of strip 4, a cylindrical  being located at the
extreme of the basket within configuration can be produced as shown in
Figures 2     the cavity and wherein, where there is a plurality, and 3.
This cylindrical configuration conforms more  30  the central portions of
the strips are superim- uniformly to the interior of, for example, the
cathode  posed on one another, the radial portion of each pressed firmly
against the inside wall of a cell's con-  strip extending along the, Inner
walls of the cavity tainer.
to prevent physical contact between the electro- As evident from Figures 2
and 3, wall 14 faces      des, characterised in that cut-outs are provided
in edges 24 of wall 10 and 26 of wall 12; wall 16 faces   35  each strip In
the vicinity of the juncture of radial edges 28 of wall 10 and 30 of wall
12; wall 12 faces    and central portions to facilitate conformity of the
edge 20 of wall 16 and 22 of wall 14; and wall 10 faces  basket with the
cavity. edge 18 of wall 16 and 17 of wall 14. Thus the sepa- rator strips 2
and 4 are folded during insertion into a  2. A cell according to claim 1,
wherein the basket cylindrical cavity of the cathode and conform to the
40  has two strips, preferably with a width similar to shape of the
cylindrical cavity. As shown in Figure 4,  the diameter of the cavity. the
overlapping or bottom area 6 is positioned at the bottom of the cylindrical
cavity of the electrode 32 in  3. A cell according to claim 2, wherein the
strips are contact with the bottom inner surface 34 thereof.       arranged
substantially at [err] to each other. Although the edges of the walls
(24-26; 28-30;  45 17-18; and 20-22) of the separator strips are shown  4.
A cell according to any preceding claim, wherein abutting to provide a
circular cylindrical configuration,  the strips are forced into contact
with the bottom it will be appreciated that, in practice, the edges will
of the cavity, or bore, in the outer electrode. usually overlap to form an
Irregular cylindrical config- uration, but which is substantially free of
folds pro-  50  5. A cell according to any preceding claim, wherein truding
at the area adjacent the bottom of the basket.  the cut-outs are placed so
as to at least partially In some applications, the edges may be separat-
cover the juncture between radial and central ed and still provide an
overall irregular configuration  sections of the strip. that can be used in
some cell applications. The only requirement is that the separator strips
provide a cyl-  55   6. A cell according to any preceding claim, wherein
Indrical type basket having an overall upstanding wall  the cut-out Is a
simple slit at the juncture of radial that is completely closed so that the
cathode is not in  and central portions. direct contact with the anode in
any area of the sep- 9    15                  EP 0 480 565 B1
16 Figure 1 shows a first strip of separator material  arator. 2 having
walls 10 and 12 positioned under and rotated  Figure 5 shows a sheet of
separator material 40 900 on a second strip of separator material 4 having
having a series of spaced apart semi-circular notches walls 14 and 16 so
that overlapping occurs only in  42 formed at its midsection. Sheet 40 may
be cut into area 6. Strip 2 has two spaced apart semi-circular   5   strips
44,46, and so on, as shown by the broken lines, notches 5 formed in each
edge 24-26 and 28-30, and  to provide strips that may be used as one or
both of strip 4 has two spaced apart notches 8 formed in each  the strips
shown in Figure 1. 



edge 17-18 and 20-22.                                  Figure 6 shows a
similar sheet of separator ma- The axis of the notches of strip 2 is
Initially placed  terial 50, except that the notches are spaced apart tri-
normal to the axis of the notches of strip 4. Figure 1   10  angular shaped
notches 52 formed from diamond shows strip 2 partially folded upward so
that edges 24  shaped cutouts 54. and 28 approach edges 26 and 30,
respectively. As      Figure 7 shows a similar sheet of separator ma- shown
in Figure 2, when projecting the separator   terial 60, except that the
notches are spaced-apart strips into a circular cavity of, for example, a
cathode-  polygonal shaped notches 62. lined container, walls 10 and 12 of
strip 2 are bent nor-  15 mal to area 6 forming a circular configuration
with walls 14 and 16 of strip 4. The notches 5 and 8 formed  Claims in the
sheets 2 and 4 respectively, will effectively eliminate the undesirable
folds or protrusions normal-  1. An electrochemical cell, wherein the
electrodes ly formed at the area adjacent the bottom surface 6   20  are so
arranged that one is located within a cavity at the mating edges of the
walls.                      in the other, comprising aseparator
basketwhich, The forming of notches 5 and 8 in strips 2 and 4,  in situ, is
ionically permeable and electrically in- respectively, will provide for a
more uniform cylindri-  sulating, and which extends into the cavity about
cally-shaped separator basket, and eliminate any pro-  the inner electrode
to inhibit electrical shorting trusion of the strip materials in the cavity
formed in  25  between the electrodes; the basket comprising at the basket
which may prevent the anode from falling    least one separator strip,
preferably a plurality of to the bottom of the basket. By folding walls 10
and   separator strips, the central portion of each strip 12 of strip 2 and
walls 14 and 16 of strip 4, a cylindrical  being located at the extreme of
the basket within configuration can be produced as shown in Figures 2
the cavity and wherein, where there is a plurality, and 3. This cylindrical
configuration conforms more  30  the central portions of the strips are
superim- uniformly to the interior of, for example, the cathode  posed on
one another, the radial portion of each pressed firmly against the inside
wall of a cell's con-  strip extending along the inner walls of the cavity
tainer.                                               to prevent physical
contact between the electro- As evident from Figures 2 and 3, wall 14 faces
des, characterised in that cut-outs are provided In edges 24 of wall 10 and
26 of wall 12; wall 16 faces  35  each strip In the vicinity of the
juncture of radial edges 28 of wall 10 and 30 of wall 12; wall 12 faces
and central portions to facilitate conformity of the edge 20 of wall 16 and
22 of wall 14; and wall 10 faces  basket with the cavity. edge 18 of wall
16 and 17 of wall 14. Thus the sepa- rator strips 2 and 4 are folded
during. insertion into a  2. A cell according to claim 1, wherein the
basket cylindrical cavity of the cathode and conform to the   40  has two
strips, preferably with a width similar to shape of the cylindrical cavity.
As shown in Figure 4,  the diameter of the cavity. the overlapping or
bottom area 6 is positioned at the bottom of the cylindrical cavity of the
electrode 32 in  3. A cell according to claim 2, wherein the strips are
contact with the bottom inner surface 34 thereof.      arranged
substantially at 90 to each other. Although the edges of the walls (24-26;
28-30;  45 17-18; and 20-22) of the separator strips are shown  4. A cell
according to any preceding claim, wherein abutting.to provide a circular
cylindrical configuration,  the strips are forced into contact with the
bottom it will be appreciated that, in practice, the edges will  of the
cavity, or bore, in the outer electrode. usually overlap to form an
irregular cylindrical config- uration, but which is substantially free of
folds pro-  50  5. A cell according to any preceding claim, wherein truding
at the area adjacent the bottom of the basket.  the cut-outs are placed so
as to at least partially In some applications, the edges may be separat-
cover the juncture between radial and central ed and still provide an
overall irregular configuration  sections of the strip. that can be used in
some cell applications. The only requirement is that the separator strips
provide a cyl-  55   6. A cell according to any preceding claim, wherein
indrical type basket having an overall upstanding wall  the cut-out Is a
simple slit at the juncture of radial that is completely closed so that the
cathode is not in  and central portions. direct contact with the anode in
any area of the sep- 9 [err] * C   L   M   S*    17                  EP 0
480 565 B1                  18 7. A cell according to any preceding claim,
wherein     the strip to substantially eliminate the usual pro- the cut-out
comprises a slit at the juncture of ra-  jected folds in the edge of the
strip formed at said dial and central portions, togetherwith an arcuate
area; said separator positioned within and con- portion having a focus
generally central to the     tacting said first active electrode material;
a sec- central portion, preferably wherein the arc shape   5  ond active
electrode material positioned within corresponds to the general proportions
of the       said cavity of the separator; a first terminal on the 



bottom of the cavity in the outer electrode.         housing electrically
connected to said first active electrode material; and a second terminal on
the 8. A cell according to any preceding claim, compris-    housing
electrically insulated from the first termi- ing means to further prevent
leakge of the mate-  10  nal and electrically connected to said second ac-
rial of the inner electrode, preferably comprising  tive electrode
material, either a suitable cap at the bottom of the basket;        said
cell optionally further comprising any or by ensuring that all portions of
each cut-out co-  one or more suitable features as defined In any incide
with at least one other strip of the basket.  preceding claim, in any
suitable combination. 15 9. A cell according to any preceding claim,
wherein  14. A process for assembling an electrochemical cell there is
further provided, at the extreme of the     characterised in that, after
providing a cell con- basket, an electrically insulating barrier, prefer-
tainer having a first electrode assembled therein ably of plastic, such as
an adhesive strip of plastic  containing a bore, a strip of separator
material Is tape, especially of polypropylene, polyethylene,  20  forced
therein, such that a central portion thereof polyvinyl chloride, asphalt,
wax, polyvinylidene    is brought Into contact with the bottom of the bore
chloride, cellophane or nylon, particularly poly-    and such that the
radial elements line the sides propylene or polyethylene.
of the bore, optionally followed by forcing a sec- ond separator strip into
the bore as defined for 10. A cell according to claim 9, wherein the
barrier is  25  the first strip, the second strip being rotated from
disposed between two strips where the strips are     the first, preferably
by [err], especially where no superimposed.
further strips are used, and optionally Inserting further strips, at least
until the walls of the bore 11. A cell according to any preceding claim,
wherein    are covered to prevent electrical, but not ionic the outer
electrode is the cathode and the inner  30  contact, between the electrodes
in use, an elec- electrode is the anode, the cathode preferably
trically insulating barrier being provided, if de- comprising manganese
dioxide and the anode           sired, at the bottom of the bore,
preferably be- preferably comprising zinc.                          tween
strips, cut-outs being provided in each strip In the vicinity of the
juncture of radial and 12. A cell according to any preceding claim, wherein
35  central portions to facilitate conformation of the the separator strips
are woven or non-woven pa-      basket with the cavity, and then assembling
the per of cellulose fibres laminated to a similar mat   remainder of the
cell in a known manner, of vinyl fibres, kraft paper, a-cellulose paper,
me-      said process optionally being modified thyl cellulose film,
polyvinyl alcohol, a copolymer  such that the resulting cell comprises any
one or of polyvinyl acetate and polyvinyl chloride, rayon,  40  more
suitable features as defined in any preced- nylon, or a mixture of any of
these.                 Ing claim, in any suitable combination. 13. An
electrochemical cell assembled in a housing comprising a container having a
closed end and   PatentansprOche an open end closed by a cover; a first
active elec-  45 trode material positioned within and contacting  1.
Galvanische Zelle, bei der die Elektroden so an- the inner wall of the
container and defining a cen-  geordnet sind, daB sich die eine innerhalb
sines trally disposed cavity; a separator comprising at    Hohiraums in der
anderen befindet, welche einen least two separator strips with each strip
having    Separatorkorb aufweist, der an Ort und Stelle io- a bottom
segment with extending walls and each   50  nisch permeabel und elektrisch
Isollerend ist und wall being defined by two edges, the bottom seg-     der
in den Hohiraum urn die innere Elektrode hin- ment of one strip
superimposed on the bottom         einreicht, urn ein elektrisches
Kurzschliegen zwi- segment of the other strip with the extending
schen den Elektroden zu verhindern; wobei der walls of each strip arranged
to face the edges of    Korb wenigstens elnen Separatorstreifen, vor- the
walls of the otherstrip so thatthe walls define   55  zugsweise eine
Visizahl von Separatorstreifen a cavity in said separator and wherein each
edge     aufweist, wobei sich der Mittelteil jedes Streifens of at least
one strip has a notch formed in It at the  am Aulleren Ende des Korbes
innerhalb des area of the edge adjacent the bottom segment of
Hohiraums befindet, und wobei sich, wenn es 10 [err]    19
EP 0 480 565 B1                 20 sich um eine Vieizahl von Streifen
handelt, die     vorzugsweise aus Plaste, wie ein Klebestreifen Mittelteile
der Streifen Oberlagern; wobei der ra-  aus Plasteband, insbesondere aus
Polypropylen, dial verlaufende Tell jedes Streifens langs der In-
Polyethylen, Polyvinylchlorid, Asphalt, Wachs, nenwinde des Hohiraums
verlauft, urn den phy-       Polyvinylidenchlorid, Cellophan oder Nylon,
vor sischen Kontakt zwischen den Elektroden zu ver-   5  allem Polypropylen
oder Polyethylen, vorgese- hindern, gekennzeichnet dadurch, daf in jedem
hen ist. Streifen in der Nihe der Verbindungsstlle zwi- 



schen den radial verlaufenden und den mittleren  10. Zelle nach Anspruch 9,
bel welcher die Sperre an Teilen Ausschnitte vorhanden sind, um die An-
der Stelle zwischen zwel Strelfen angeordnet let, passung des Korbes
innerhalb des Hohiraums zu   1o  wo sich die Strelfen Oberlagern.
erleichtern. 11. Zelle nach elnem der vorhergehenden Anspru- 2. Zelle nach
Anspruch 1, bei welcher der Korb zwei    che, bei welcher die aufers
Eiektrode die Katode Streifen hat, deren Breite vorzugsweise gleich
und die innere Eiektrode die Anode let, wobel die dem. Durchmesser des
Hohlraums Ist.         15      Katode vorzugsweise Mangandloxid aufwelst
und die Anode vorzugsweise Zink aufwelst. 3. Zelle nach Anspruch 2, be!
welcher die Streifen im wesentlichen im Winkel von 90@ zueinander    12.
Zelle nach einem der vorhergehenden Anspru- angeordnet sind.
che, bel welcher die Separatorstrelfen aus ver- 20      webtem oder
nichtverwebten Papier aus Cellulo- 4. Zelle nach einem der vorhergehenden
Anspru-         sefasern sind, die auf eine ahnIlche Matte aus VF che, be!
welcher die Streifen mit dem Boden des     nylfasern, Kraftpapier,
a-Cellulosepapier, Me- Hohlraumes oder der Bohrung In der AulBeren
thylcellulosefilm, Polyvinylalkohol, einem Copo- Elektrode in Kontakt
geprelt werden.               lymer aus Polyvinylacetat und
Polyvinyichlorid, 25      Rayon, Nylon oder einem Gemisch jeder dieser 5.
Zelle nach elnem der vorhergehenden Anspru-         Substanzen laminiert
werden. che, bei weicher die Ausschnitte so angeordnet sind, dafi sie
zumindest teilwelse die Verbin-   13. Galvanische Zelle, die in elnem
Gehause mon- dungsstelle zwischen den radial verlaufenden        tiert ist,
welche fotgende Elements aufweist- ei- und den mittleren Teilen des
Streifen bedecken.  30  nen Behalter mit einem geschlossenen Ends und einem
offenen, durch einen Deckel geschlosse- 6. Zelle nach einem der
vorhergehenden Anspra-         nen Ends; sin erstes aktives
Elektrodenmaterial, che, bei welcher der Ausschnitt ein einfacher       das
darin angeordnet Ist und die Innenwand des Schlitz an der Verbindungsstelle
von radial ver-    Behilters berflhrt und eonen in der Mitte angeord-
laufendem und mittleren Tell ist.          35       neten Hohiraum bildet;
elnen Separator, der we- nigstens zwei Separatorstreifen aufweist, wobel 7.
Zelle nach einem der vorhergehenden AnsprU-         jeder Streifen ein
Bodensegment mit weiterffh- che, bei welcher der Ausschnitt einen Schlitz
an    renden Wanden hat und jede Wand durch zwel Q)     der
Verbindungestelle des radial verlaufenden        Kanten definlert ist;
wobei das Bodensegment und des mittleren Tells sowie elnen. gekrfmmten   40
des einen Streifens das Bodensegment des an- Abschnitt aufweist, bei dem
der Mittelpunkt im      deren Streifens Oberlagert und die welterfuhren-
aligemeinen zentral zum mittleren Teil !iegt und    den Winde jedes der
Streifen so angeordnet wobei die Bogenform vorzugsweise den allge-
sind, daS sie an die Kanten der Wande des an- meinen Proportionen des
Bodens des Hohiraums        deren Strelfens angrenzen, so dal3 die Winds
el- in der guileren Elektrode entspricht.      45       non Hohlraum in dem
Separator bilden, und wo- bel jode Kante von wenigstens elnem Streifen ei-
8. Zelle nach elnem der vorhergehenden AnsprO-         ne Kerbe hat, die in
derFliche der Kante gebildet che, welche auflerdem Mittel aufweist, um den
wird, die an das Bodensegmentdes Streifens an- Austritt von Material aus
der inneren Elektrode     grenzt, um im wesentlichen die Oblichen vorste-
zu verhindern, vorzugsweise entwederdurch die  so   henden Falten in der
Kante des Streifens, die in Bereltstellung einergeeigneten Kapps am Boden
diesem Abschnittgebildetwerden, zu vermeiden; des Korbes oder durch die
Sicherstellung, dal al-   wobel der Separator In dem ersten aktiven Elek-
le Telle jedes Ausschnitts zumindest mit einem      trodenmaterial
angeordnet und mit diesem  in anderen Streifen des Korbes zusammenfallen.
Kontakt ist; ein zweltes aktives Elektrodenmate- 55      rial, das
innerhalb des Hohlraums des Separa- 9. Zelle nach einem der vorhergehenden
Anspru-         tors angeordnet ist; sine orate Klemme an dern che, bel
welcher augerdem am Auieren Ende           Gehiuse, die elektrisch mit dem
ersten aktiven des Korbes sine elektrisch isolierende Sperre,
Elektrodenmaterial verbunden ist, und eine zwei- 11 11111111
111111111111111111111 *   C   L   N   S  **    21                  EO 0 480
565 1                  22 te Klemme an dem Gehiuse, die elektrisch ge-
de preference plusieurs bandes de sbparateur, la genuber der ersten Klemme
isoliert und elek-       partle centrals de chaque bande etant situee
trisch mit dem zweiten aktiven Elektrodenmateri-   dans la partie extreme
du panier A l'interleur do 4/    al verbunden ist,
la cavitl, et dans laquelle, s' il y a plusleurs ban- wobel die Zelle
wahlweise auilerdem je-   5   des, lea parties centrales des bandes sont
super- des einzelne oder mehrere geeignete Merkmale       posees les unes
aux autres; la partie radiale de 



nach der Definition in einem dervorhergehenden     chaque band. s etendant
Is long des parols inter- Ansprriche in jeder geligneten Kombination auf-
nes de la cavite pour empecher un contact phy- weist.
sique entre lea electrodes, caracterioee on co 10      quo des decoupures
sont pratiquies dans cha- 14. Verfahren zur Montage elner galvanischen
Zelle,    que bands, A proximite de la Jonction entre les gekennzelchnet
dadurch, daB nach der Berelt-       parties radlale et centrale, pour
faciliter I'adapta- stellung eines Zellenbehilters, der sine erste dar-
tion de la configuration du panier a cello de la ca- in montierte
Elektrode, die eine Bohrung auf-      vitA. welst, hat, eln Strelfen aus
Separatormatrial in  is dieseogepreSt wird, so daB dessen Mitteltell mit
2. Une pile selon la revendication 1, dans laquelle dem Boden der Bohrung
In Kontaktgebrachtwird       le panier comport. deux bandes, de preference
und so daB die radial verlaufenden Element. die    avec une largeur
similaire au diametre do la ca- Selten der Bohrung auskleiden, wahlwelse
go-       vitA. folgt vorn Hineinpressen eines zweiten Separa-  20
toratreifens in die Bohrung, wie des fOr den er-  3. Une pile selon la
revendlcation 2. dans laquelle sten Streifen definiert wurds, wobei der
zweite    les bandes sont pratiquement tournees de 90 Streifen gegenuber
dem ersten Strelfen versetzt    l'une par rapport a l'autre. wird,
vorzugsweise um 90, vor allem dann, wenn keine weiteren Streifen eingesetzt
werden, und   25  4. Une pile selon l'une quelconque des revendica-
wahlweise gefolgt vom Einsetzen welterer Strel-    tions precedentes, dens
laquelle lea bandes sont fen, zumindest bis die Wande der Bohrung be-
enfoncees au fond de la cavitl ou de Ilalosage deckt sind, um den
elektrischen, nicht aber den    dans l'electrode externe et mises en
contact avec ionischen Kontaktzwischen den Elektroden wah-      celui-ci.
rend der Nutzung zu verhindern, wobel, wenn   30 des gewrinschtwird, am
Boden der Bohrung, vor-  5. Une pile selon l'une quelconque des revendlca-
zugsweise zwischen den Streifen, sine elek-        tions precedentes, dens
laquelle les decoupures trisch isolierende Sperre vorgesehen wird, wobel
sont agencies de sorte A recouvrir du moins en in jedem Streifen In der
Niho der Verbindungs-     partielajonctionentrolessectionsradialetcoen-
stelle zwischen den radial verlaufenden und den   35  trale de la bands.
mittleren Toilen Ausschnitte vorgesehen sind, um die Anpassung des Korbes
an den Hohlraum     6. Une pile selon I'une quelconque des revendica- zu
erlelchtern, und daa anschile~end der Rest      tions precedentes, dens
laquelle la decoupure J-'    der Zelle auf herkommliche Weise montiert
wird,     eat une simple fente au niveau de la jonction en- wobel des
genannte Verfahren wahlwelse  40    tre lea parties radiale et centrals. so
modifizlertwird, daB die resultierende Zelle je- des einzelne oder mehrere
geeignebt Merkmale    7. Une pile selon lune quelconque des revendlca- nach
der Definition in einem dervorhergehenden     tions pricidents, dans
laquelle la decoupure Anspriche in jeder geeigneten Kombination auf-
comprend une fent. au niveau de la jonction en- weist.
45      tre lea parties radlale et centrale, ensemble avec une partie
courbbe possbdant un foyer en gbnb- ral central par rapport a Ia partie
centrale, dens Revendications..
laquelle la forms courbee correspond de prbfi- rence aux proportions
genorales du fond de la ca- 1. Une pile electrochimique, dens laquelle lea
elec-  so  vitA dens I1blectrode externe. trodes sont agencies de sorts que
l'une eat lo- gee a I'interieur d'une caviti dens I'autre,    8. Une pile
selon l'une quelconque des revendica- comprenant un panier de separateur
assurant in     tions prbcedentes, comprenant en outre un situ une
permbabilite lonique et un isolement      moyen pour empicher une fulte du
matrbau de electrique, et s'etendant dens la caviti autour de   S5
I'elsctrode Interne, et comprenant de prefbrence I'electrode interne pour
empicher un court-        ou bien un couverde approprib au fond du panier
circuit blectrique entre lea alectrodes; le panier  ou blen un moyen
assurant qus toutes les parties comportant au moins une bande de
separateur,       de chaque decoupure coincident avec au moins 12 , 301 111
uilIill Ilill U1111il    23                 EP 0 480 565 B1
24 une autre bands du panier.                        d'6lectrode etant
plac6 dens ladite cavite du s6- parateur; une premlire borne sur le bottler
6tant 9. Une pile selon l'une quelconque des revendica-    connect6e
electriquement au dit premier mate- v'~-'   tions precedentes, comprenant
en outre, dans la  riau actif d'electrode; et une deuxieme borne sur partie
extreme du panier, une barriere A isole-   5  le bottier etant isolde
alectriquement de la pre- ment blectrique, de preference en plastique, par
miere borne et connectee 6lectriquement au dit 



exemple une bande adh6sive de ruban plastique,    deuxieme mat6uiau actif
d'6lectrode; tout particulierement en polypropylbne, polyethy-      ladite
pile comprenant en outre au choix lene, chlorure de polyvinyle, asphalte,
cire, chlo-  l'une quelconque ou plusleurs caract6ristiques rure de
polyvinylidbne, cellophane ou nylon, en  io  appropriees, comme defini dens
l'une quelcon- particulier en polypropyline ou en poly6thylene.  quo des
revendlcations pr6c6dentes, dens une quelconque combinaison apprepriee. 10.
Une pile selon la revendication 9, dans laquelle la barriere est dispos6e
entre deux bandes, les  14. Un procid6 d'assemblage d'une pile electrochi-
bandes etant superposees.                 15      mique, caracterise en ce
quo, apres la production d'un conteneur de pile comportant une premiere 11.
Une pile selon l'une quelconque des revendica-   blectrode qui y est
assembie, contenant un al6- tions precedentes, dans laquelle l'lectrode ex-
sage, une bands de materiau de s6paratbur y terne est la cathode et
l'electrode interne est   etant enfoncee, de sorts qu'une partle centrals
I'anode, Ia cathode etant de prbference compo-  20  correspondents est miss
en contact avec Is fond s6e de dioxyde de manganese et l'anode tent de
de l'alesage et que les elements radiaux bordent pref~rence composbe de
zinc.                     les cotes de l'alisage, cette etape etant sulvie
au chobx par l'enfoncement d'une deuxieme bands 12. Une pile selon l'une
quelconque des revendica-   de separateur dens l'alesage, comme dbfini pour
tions precedentes, dans laquelle les bandes de  25  la premlere bands, la
deuxieme bands tant tour- separateur sont en papier tisse ou non tisse de
fl-  nee par rapport A la premiere, de preference de bros de cellulose
laminees on un matelas similal-  90, surtout dens le cas ob on n'utilise
pas de re de fibres de vinyle, en popier kraft, en papier  bandes
supplbmentaires, et l'insertion au choix de cellulose a, en un film de
methylcellulose, en  de bandes supplementalres, au moins jusqu'A ce alcool
de polyvinyle, en un copolymere d'ac6tate  30  quo les parols de I'alesage
sont recouvertes pour de polyvinyle et de chlorure de polyvinyle, en
empcher un contact electrique, mais non pas un rayonne, en nylon ou en un
melange de l'une       contact lonique entre les blectrodes pendant le
quelconque de ces substances.                     service, une barribre A
isolement electrique etant agencee sl necessaire au fond de l'albsage, de
13. Uno pile electrochimique assemblis dens un   35  preference entre les
bandes, des decoupures bottler comprenant un conteneur avec une extrA-
etant pratiqubes dens chaque bandes A proximite mite fermee et une
extrbmite ouverts fermee par   de la jonction entre les parties radials
etcentrale, un couvercde, un premiermat6riau actifd'1eictro-  pour
faciliter l'adaptation de la configuration du J)     de place A l'interieur
de la parol interne du conte-  panier A cello de la cavitb, avant
l'assemblage du neur et contactant cells-cl, definissant une cavitA  40
rests de la pile selon un procid6 connu, A disposition centrals; un
siparateur comprenant       ledit procbdA etant au choix modifib de au
moins deux bandes de separateur, chaque        sorts quo la pile resultanto
presente l'une quel- bands possedant un segment inferieur avec des
conque ou pluslours caract6ristiques appro- parois A extension, chaque
paroi etant definie par  priees, comme defini dens l'une quelconque des
deux bords; le segment inferieur d'une bands  45  revendications
precbdentes, dens une quelcon- 6tant superposb au segment Inferdeur de
l'autre   que combinaison appropri6e. bands, les parois a extension de
chaque bands etant agencees de sorte A faire face aux bords des parols de
l'autre bands, de sorts quo les pa- role definissent une cavite dens ledit
separateur,  50 etdens laquelle chaque bord d'au moins une ban- de comporte
une entaille formee au niveau de la zone du bord adjacent au segment
inferieur de la bands, pour eliminer pratiquement les plis debor- dant
usuellement dens le bord de la bando for-  55 mee dens ladits zone; ledit
sbparateur etant pla- cb dens ledit premier materau actif d'electrode et
contactant celui-ci; un deuxieme materiau actif 13 I lullllllllllllllllll
wlfl    


