
NON-REVERSIBLE CELLS       The present invention relates to electrochemical
cells having two terminals located on the housing of the cell, at least one
of the terminals being able to prevent the flow of electrical current when
the cell is reversed.       Conventional dry cells are usually tubular in
shape with a positive terminal on one end and a negative terminal on the
other end.  When the cells are used in a multicell device, such as a
flashlight, radio or tape recorder, they are commonly aligned in an
end-to-end configuration whereby the positive terminal of one battery
contacts the negative terminal of a second adjacent battery.
Directions on how to properly insert cells into a device are usually
provided by the device manufacturer, but there is still a small chance of a
user inadvertently inserting at least one of the cells with the electrical
polarities of the cell reversed, that is, one of the cell's terminals
contacts the identical terminal on an adjacent cell so that the abutting
terminals have the same electrical polarity.       Apart from failure of
the device to work properly, if at all, the primary danger associated with
a reversed cell is that the properly oriented cells may charge the reversed
cell when the device is turned on. Charging a cell leads to  an increase in
internal pressure, due to the generation of hydrogen gas, and this may lead
to activation of the cell's safety vent.  This, in turn, can result in the
leakage of caustic electrolyte through 



2      the ruptured safety vent.          In addition, incorrect
orientation of a cell,    commonly referred to as cell reversal, in a
device    should be avoided because of the electrical damage that    can be
done to the device's electrical components when    current is forced
backwards through the circuit.         Various attempts have been made to
overcome the   problem of cell reversal in multi-cell devices. For
example, one solution depends upon the reversed cell's   terminal directly
contacting one of the device's   terminals. Thus, US-A-4,595,641 discloses
a battery   compartment for a multi-cell device that has an   insulating
member on the positive contact assembly of   the device to prevent
electrical contact with the   negative terminal of an improperly inserted
cell, while   a corresponding insulating member on the negative   contact
assembly prevents electrical contact with the   positive terminal of an
improperly inserted cell.         Another approach provides modifications
to the   device's terminal so that a cell can be accommodated,   regardless
of how the cell is inserted. US-A-4,622,274   discloses a terminal
construction for an electric power   supply, wherein the terminal design is
independent of   the battery's orientation. Thus, the battery can be
switched end-to-end without affecting the contact   between the battery and
the mating circuit in the   receiving device.          US-A-4,002,808
discloses the use of a mechanical    link, such as a spring-catch system,
screwing or 



locking, to provide for reliable mechanical and    electrical linkage
between cylindrical electrical cells    that are connected in an end-to-end
configuration.                                   3      JP-A-61-22566
(Kokai), discloses a cylindrical alkaline battery whose positive and
negative terminals are recessed below the crimped over portions of the
outer metal jacket.       US-A-4,869,978 discloses the use of an
electrically insulating film to prevent an electrical short circuit between
the positive electrode case and the bottom plate. In another embodiment, an
electrically insulating film is positioned between the negative electrode
terminal and the washer, or between the gasket and the washer, in order to
prevent the formation of a local cell such as might result in the leakage
of electrolytic solution.       Cylindrical alkaline batteries made with
the plastic label extended over a portion of the negative terminal are
available as a commercial product. The centrally located and electrically
conductive portion of the negative cover is recessed slightly below the
insulating label, protecting the terminal's circular edge.       These and
other methods for preventing cell reversal have met with limited success.
No prior device, cell or method has been able to provide a solution to the
problem of preventing the flow of electric current between adjacent cells
when one has been reversed, and when both are provided with conventional
terminals.       Thus, in a first aspect of the present invention, there is
provided an electrochemical cell having two 



terminals located on the housing of the cell, at least one of the terminals
being able to prevent the flow of electrical current when the cell is
reversed, characterised in that, when the cell is reversed, flow of current
is prevented by a non-conductive element associated with the cell and which
protrudes beyond the                                   4    conductive
contact area of one of the terminals.       The cells of the invention can
be employed in devices requiring only one cell, or in devices adapted to
receive cells individually. The contacts of the device do not need to be
specially configured to the receive the cells of the invention, provided
that they are not identical for each terminal. The non-conductive element
can then be so configured as to prevent contact with the terminal contact
of the device intended for the other terminal of the cell.       A suitable
configuration in such an instance may be where one of the terminals of the
device is narrower than the other. The non-conductive element of the cell
may then take the form of two walls spaced sufficiently widely to receive
the narrower terminal but not the wider. Reversal is thereby prevented.
The cells of the invention are particularly useful where two or more cells
must be inserted end-to-end in a device. Thus, the present invention
further provides a cell intended for tandem operation with similar cells,
the positive terminals of the cells being configured to electrically
contact the negative terminals, and wherein one terminal protrudes away
from the cell to contact the opposite terminal on the adjacent cell, and a
non-conductive element associated with one cell is so 



configured as to allow the protruding terminal to electrically contact the
opposite terminal, and wherein, when a cell is reversed, the similar
terminals equipped with non-conducting elements are prevented from making
contact by the non-conducting elements. Preferably, the non-conductive
element is associated with the terminal contacted by the protruding
terminal.               In general, the protruding terminal will be
equipped with a central umbo or knob to make contact with the opposite
terminal. The opposite terminal will generally approximate to planarity,
although various contouring effects may be used to lend flexibility and
resilience to the terminal. The generally planar terminal is that which it
is preferred to equip with the non-conductive element.       The element
may take any form, provided that the protected terminal cannot electrically
contact another generally planar terminal. Thus, one suitable configuration
would be a circle about the circumference of the terminal. Alternatively a
series of dots of non-conductive material might serve as the element.
provided that contact with the opposite terminal of another cell can be
made. Other configurations will be apparent to those skilled in the art,
and further examples are given below.       The substance of the
non-conductive element is not critical, provided that currents able to be
generated by cells cannot cross the substance. Thus, it will be appreciated
that many substances are suitable, and may be chosen on such criteria as
resistance to wear-and-tear and the ability to be attached to the cell.   



The non-conductive element may itself protrude to protect the terminal, or
the terminal may be contoured to protrude in chosen areas and then coated
with non-conductive material. Such a latter case may be particularly
applicable where the label of the cell extends over the terminal. The label
can then extend over a ridge on the terminal, forming the non-conductive
element.                                  6       It will also be
appreciated that the terminal may be recessed below the end of the cell, so
that the non-conductive element protrudes only relatively, or the terminal
may be in a normal position for similar cells, but with the element located
thereon to protect the cell from reversal.       The cells of the invention
are preferably cylindrical  but this is not essential.       In a preferred
embodiment, the present invention provides a pair of cylindrical
electrochemical cells aligned end-to-end. The first cell has a cylindrical
housing, a first terminal and a second terminal. The first terminal is
secured to one end of the housing while the second terminal is secured to
the opposite end of the housing. The terminals are electrically isolated
from each other. The second cell has a cylindrical housing with a first
terminal and a second terminal. The second cell's first terminal is secured
to one end of the second cell's housing while the second cell's second
terminal is secured to the opposite end of the second cell's housing.  The
second cell's terminals are electrically isolated from each other. The
second cell's second terminal has an interior surface and an exterior
surface which are located on opposite sides of   the second cell's second
terminal.  The exterior surface   of the second cell's second terminal
comprises an 



electrically conducting portion and an electrically   non-conducting
portion. The electrically non-conducting   portion extends above the
electrically conductive   portion.  The second cell is cooperatively
arranged with   the first cell to abut the electrically non-conductive
portion of the second cell's second terminal against the   first cell's
second terminal thereby preventing the flow   of electrical current between
the first cell and the   second cell.                                    7
In another embodiment, the present invention provides a pair of cylindrical
electrochemical cells covered with electrically non-conductive labels and
aligned end-to-end. The first cell has a cylindrical housing, a first
terminal and a second terminal. The first terminal is secured to one end of
the housing and the second terminal is secured to the opposite end of the
housing. The terminals are electrically isolated from each other. The
second cell has a cylindrical housing, a first terminal, a second terminal
and a label. The first terminal is secured to one end of the second cell's
housing and the second terminal is secured to the opposite end of the
second cell's housing. The second cell's terminals are electrically
isolated from each other. The second cell's second terminal comprises an
interior surface and an exterior surface which are located on opposite
sides of the second cell's second terminal. The label is secured to the
circumference of the second cell's cylindrical housing and extends over the
end of the second cell's housing to which the second terminal is secured so
that the label electrically insulates at least a portion of the exterior
surface of the second cell's second terminal. The second cell is
cooperatively arranged with the first cell to abut the electrically
insulated portion of the second cell's second terminal against the first
cell's second terminal thereby preventing the flow of electrical current
between the first cell and the second cell. 



In another embodiment, the present invention provides an electrochemical
cell including a cylindrical housing, a first terminal and a second
terminal. The first terminal is secured to one end of the housing and the
second terminal is secured to the opposite end of the housing. The first
and second terminals are electrically isolated from each other. The second
terminal has an interior surface and an exterior           surface. The
exterior surface is located on the opposite side of the second terminal
from the interior surface. The exterior surface comprises an electrically
conductive portion and an electrically non-conductive portion that extends
above the conductive portion. Therefore, when the cell is inserted into a
device so that the cell's electrical polarities are incorrectly oriented,
the electrically non-conductive portion of the second terminal's exterior
surface will prevent the flow of electrical current from the cell to the
device or an adjacent cell.       In yet another embodiment, the present
invention provides an electrochemical cell including a cylindrical housing,
a first terminal, a second terminal and a label. The first terminal is
secured to one end of the cell's housing and the second terminal is secured
to the opposite end of the cell's housing. The second terminal has an
interior surface and an exterior surface. The exterior surface is located
on the second terminal opposite the interior surface. The cell's terminals
are electrically isolated from each other. The label is secured to the
circumference of the cell's housing and extends over the end of the housing
to which the second terminal is secured so that the label electrically
insulates at least a portion of the exterior surface of 



the second terminal. Therefore, when the cell is inserted into a device so
that the cell's electrical polarities are incorrectly oriented, the
electrically non-conductive portion of the second terminal's exterior
surface will prevent the flow of electrical current from the cell to the
device or an adjacent cell.       The present invention is of particular
use in preventing cell reversal in a device that uses three or more cells
aligned in an end-to-end configuration and in which the reversed cell is
positioned between the two                                    9   -end
cells. The present invention is also of use where the reversed cell is
located on the end of a series of cells aligned end-to-end. The problem of
cell reversal may even be overcome by using a battery having a terminal of
the present invention in a device that uses a single cell.       Batteries
of the present invention utilise terminals that prevent the flow of
electric current between adjacent cells, aligned end-to-end in a multicell
device, when one of the cells is inserted so that its positive and negative
terminals are reversed. Two or more cells may be considered as being
aligned end-to-end when the terminal of one battery contacts the terminal
of an adjacent battery, or when two similar terminals are only prevented
from being in contact by at least one being a terminal of the invention,
and the longitudinal axes of the cells form a straight line. When properly
inserted into a device that uses three or more cells, the positive terminal
of the first cell abuts the negative terminal of the second cell and the
positive terminal of the second cell abuts the negative terminal of the
third cell.  



On terminals that are useful with batteries of the present invention, the
terminal's exterior surface should have at least one electrically
conductive portion and at least one electrically non-conductive portion.
Preferably, a majority of the terminal's exterior surface is electrically
conductive so that a properly oriented and adjacent battery will have
adequate opportunity to contact the terminal's conductive portion not
masked with electrically non-conductive material.       The electrically
non-conductive portion of the terminal preferably only covers a minor
amount of the terminal's exterior surface, and will generally consist
10   of a portion of the terminal's exterior surface masked by an
electrically non-conductive material.  The electrically non-conductive
material is preferably permanently secured to the terminal, i.e. the
non-conducting surface cannot be easily removed by the consumer and,
therefore, will remain attached to the terminal during normal handling and
use of the battery.       The non-conductive portion may be made from any
configuration of electrically non-conductive material capable of preventing
undesirable electrical contact with an adjacent cell. Suitable
configurations of electrically non-conductive material include: a
continuous circle; a series of dots placed close together to form a circle;
three dots spaced equally about a circle; and one strip placed
appropriately across the exterior surface of the terminal.       The
conductive portion and the non-conductive portion are cooperatively
arranged so that the non-conductive portion extends above the conductive 



portion. It will be appreciated that the non-conductive surface extends
above the conductive portion, and the conductive portion should not be able
to contact a flat surface, as this would first be abutted by the
non-conductive portion.       The terminal's exterior surface may be
contoured to create at least one upper region and at least one lower
region. The contours may be formed by creating convex or concave
impressions in the surface of the terminal. The upper region is that
section of the terminal's exterior surface that protrudes above a lower
region of the terminal's exterior surface. In one embodiment, the upper
region may be the top of a convex impression that extends upwardly from the
terminal's exterior surface.               In another embodiment, the upper
region is the essentially flat section of the terminal's exterior surface
that exists above a concave impression in the terminal's exterior surface.
If the terminal has an upper region and a lower region, then it will be
appreciated that at least a part of the upper region should be masked with
an electrically non-conductive material and at least a part of the lower
region should be exposed to permit electrical contact. Preferably, the
central area of the terminal's exterior surface is electrically conductive
and forms a part of the lower region while the electrically non-conductive
portion forms a part of the upper region and surrounds the conductive lower
region.       A preferred electrically non-conductive material for use on a
terminal incorporated into a battery of the present invention is a resin
that has been cured with ultraviolet light and/or heat. One example of a
suitable material is ENVIBAR X028lR (trade mark) made by 



Union Carbide of Danbury, Connecticut, USA. A second example of a suitable
material is manufactured by Loctite Corporation of Newington, Connecticut,
USA and is identified as FMD 207B. A third material, identified as E91-31,
is produced by PPG Industries of Pittsburgh, Pennsylvania, USA.       The
critical characteristic of the material applied to the terminal is not the
chemical composition. The required material properties are (1) electrical
non-conductivity and (2) being capable of secure attachment to the surface
of the terminal. In addition to resins that can be cured with ultraviolet
light and/or heat, other suitable insulating materials include tape, paints
and hot melt adhesives. Any tape that has an adhesive on one side and is
electrically non-conductive can be used. For example, suitable tapes
12   can be made from thin strips of polyvinyl chloride that have been
coated on one side with an adhesive.       Terminals that are suitable for
use in batteries of the present invention can be made by roll-coating the
electrically non-conducting material onto the terminal's exterior surface
so that the electrically non-conductive material is applied to only the
exterior surface of the terminal's upper region. The coated terminal is
then exposed to ultraviolet light and/or heat for a sufficient period of
time to cure the resin. Typical curing times can vary from twenty seconds
to one minute depending on the resin used.       A specific method is as
follows. First, place the terminals on a conveyor belt so that the exterior
surface of each terminal faces upward. The belt can 



then carry the terminals beneath a roll coating apparatus which is designed
to apply a thin coating of, for example, ENVIBAR X0281R resin to just the
terminal's upper region. The terminals may then be transported by the
conveyor belt into a curing oven that is equipped with ultraviolet lights.
The American Ultraviolet Company of Murray Hill, New Jersey manufactures a
suitable curing oven. The speed of the conveyor belt and the ultraviolet
lights should be selectedso that each terminal is exposed to 12 watts/mm
[300 W/inch] of ultraviolet light for approximately 40 seconds. As the
terminals exit the curing oven, the resin will be electrically
non-conductive and securely attached to the surface of the terminals.
Other preferred embodiments and aspects are as follows.       In one
aspect, there is provided a pair of electrochemical cells, including:
13       (a) a first electrochemical cell having a cylindrical housing, a
first terminal secured to one end of the housing, a second terminal secured
to the end of the housing opposite the first terminal and electrically
isolated from the first terminal; and     (b) a second electrochemical cell
having a cylindrical housing, a first terminal secured to one end of the
housing, a second terminal secured to the end of the housing opposite the
second cell's first terminal and electrically isolated from the second
cell's first terminal, the second cell's second terminal having an interior
surface and an exterior surface, the exterior surface being located on the
second cell's second terminal opposite the interior surface, the exterior
surface comprising an electrically conductive portion 



and an electrically non-conductive portion, the non-conductive portion
extending above the conductive portion so that, when the second
electrochemical cell is cooperatively arranged to abut the electrically
non-conductive portion of the second cell's second terminal against the
first cell's second terminal, flow of electrical current between the first
cell and the second cell is prevented.       It is preferred that the first
cell's second terminal and the second cell's second terminal have the same
electrical polarity.       The electrically non-conductive portion is
preferably permanently secured to the exterior surface of the second cell's
second terminal.       Advantageously, the first cell's second terminal has
an interior surface and an exterior surface, the exterior surface on the
first cell's second terminal comprises an electrically conductive portion
and an electrically non-conductive portion, the electrically
14   non-conductive portion on the first cell's second terminal extends
above the electrically conductive portion of the first cell's second
terminal so that, when the second cell is cooperatively arranged with the
first cell to abut the electrically non-conductive portion of the first
cell's second terminal against the electrically non-conductive portion of
the second cell's second terminal, flow of electrical current between the
first cell and the second cell is prevented.       The exterior surface of
the second cell's second 



terminal is preferably contoured and masked with an electrically
non-conductive material to comprise an electrically non-conductive upper
region and an electrically conductive lower region, the upper region
protruding above the lower region so that, when the second cell is
cooperatively arranged with the first cell to abut the electrically
non-conductive upper region of the second cell's second terminal against
the first cell's second terminal, flow of electrical current between the
first cell and the second cell is prevented.       As before, it is
preferred that the electrically non-conductive material on the upper region
is permanently secured to the exterior surface of the second cell's second
terminal, and it is advantageous for the electrically non-conductive
surface of the second cell's second terminal to cover only a minor amount
of the exterior surface of the second cell's second terminal. The
electrically conductive surface is, usefully, centrally located on the
exterior surface of the second cell's second terminal.       In another
embodiment, the exterior surface of the second cell's second terminal is
contoured to comprise an electrically conductive and centrally located
lower region and an electrically non-conductive upper region
which surrounds the lower region.       The electrically non-conducting
portion may be masked with a resin which may be cured with ultraviolet
light, or the electrically non-conductive portion is masked with a tape,
particularly where the tape is shaped like a washer.  



In another aspect, there is provided a pair of electrochemical cells,
including:     (a) a first electrochemical cell having a cylindrical
housing, a first terminal secured.to one end of the housing, a second
terminal secured to the end of the housing opposite the first terminal and
electrically isolated from the first terminal, the second terminal having
an interior surface and exterior surface, the exterior surface being
located on the second terminal opposite the interior surface; and     (b) a
second electrochemical cell having a cylindrical housing, a first terminal
secured to one end of the housing, a second terminal secured to the end of
the housing opposite the first terminal and electrically isolated from the
first terminal, the second terminal having an interior surface and an
exterior surface which are located on opposite sides of the second cell's
second terminal, a label, secured to the circumference of the second cell's
cylindrical housing, extending over the end of the second cell's housing to
which the second terminal is secured so that the label electrically
insulates at least a portion of the exterior surface of the second cell's
second terminal so that, when the second cell is cooperatively arranged
with the first cell to abut the electrically insulated portion of the
second cell's second terminal against the first cell's second terminal,
flow of electrical current between the first cell and the second cell is
prevented.               It is also advantageous for the first cell further
to comprise a label, secured to the circumference of the first cell's
cylindrical housing and extending over the end of the first cell's housing
to which the first cell's second terminal is secured so that the label
electrically insulates at least a portion of the exterior surface of the
first cell's second terminal and so that, when the second cell is
cooperatively arranged 



with the first cell to abut the electrically insulated portion of the
second cell's second terminal against the electrically insulated portion of
the first cell's second terminal, flow of electrical current between the
first cell and the second cell is prevented.       Again, it is preferred
that the first cell's second terminal and the second cell's second terminal
have the same electrical polarity.       It is also advantageous for the
exterior surface of the second cell's second terminal to be contoured to
comprise an upper region and a lower region, the upper region protruding
above the lower region, the label, secured to the circumference of the
second cell's cylindrical housing, extending over the end of the second
cell's housing to which the second cell's second terminal is secured and
insulating the upper region of the second cell's second terminal so that,
when the second cell is cooperatively arranged with the first cell to abut
the electrically insulated upper region of the second cell's second
terminal against the first cell's second terminal, flow of electrical
current between the first cell and the second cell is prevented.       In a
further aspect, there is provided an electrochemical cell, including:
(a) a housing;     (b)  a first terminal secured to one end of the
17   housing; and     (c) a second terminal, secured to the end of the
housing opposite the first terminal and electrically isolated from the
first terminal, the second terminal having an interior surface and an
exterior surface, the 



exterior surface comprising an electrically conductive portion and an
electrically non-conductive portion positioned so that the electrically
non-conductive portion extends above the electrically conductive portion.
The electrically non-conductive surface is preferably characterised as
described above for other embodiments.       In a yet further aspect, there
is provided an electrochemical cell, including:     (a) a cylindrical
housing;     (b) a first terminal secured to one end of the housing;
(c) a second terminal, secured to the end of the housing opposite the first
terminal and electrically isolated from the first terminal, the second
terminal having an interior surface and an exterior surface, the exterior
surface being located on the second terminal opposite the interior surface
and contoured to comprise an upper region and a lower region; and     (d) a
label, secured to the circumference of the housing, extending over the end
of the housing to which the second terminal is secured so that the label
electrically insulates at least a portion of the upper region of the second
terminal.       In another aspect, there is provided a pair of
electrochemical cells, including;     (a) a first electrochemical cell
having a cylindrical housing, a first terminal secured to one end
18   of the housing, a second terminal secured to the end of the housing
opposite the first terminal and electrically 



isolated from the first terminal; and     (b) a second electrochemical cell
having a cylindrical housing, a first terminal secured to one end of the
housing, a second terminal secured to the end of the housing opposite the
second cell's first terminal and electrically isolated from the second
cell's first terminal, the second cell's second terminal having an interior
surface and an exterior surface, the exterior surface contoured and masked
with an electrically non-conductive material to comprise an electrically
conductive and centrally located lower region and an electrically
non-conductive upper region which surrounds and extends above the lower
region, the upper region covering a minor amount of the second cell's
exterior surface so that, when the second electrochemical cell is
cooperatively arranged to abut the electrically non-conductive upper region
of the second cell's second terminal against the first cell's second
terminal, flow of electrical current between the first cell and the second
cell is prevented.       The present invention will now be further
illustrated with respect to the accompanying drawings, in which:
Figure 1 is a cross section of a battery of the present invention in which
a portion of the negative terminal has been coated with an electrically
non-conductive material;       Figure 2 is a cross section of a battery of
the present invention in which the circumferential portion of the negative
terminal's exterior surface has been coated with an electrically
non-conductive material;                                    19   



Figure 3 is a plan view of a terminal that can be used with batteries of
the present invention;       Figure 4 illustrates the use of a
washer-shaped insulator to provide protection against cell reversal;
Figure 5 illustrates how a cell's label can be extended to electrically
insulate a portion of the terminal's exterior surface; and       Figure 6
illustrates how cells of the present invention fail to make electrical
contact when one of the cells is reversed.       A preferred embodiment of
the present invention is shown in Figure 1. In this drawing, the terminal's
exterior surface 12 is facing upward while the terminal's interior surface
14 is facing downward. The central area 16 of terminal 10 is slightly
recessed below the circular ridge 18 that serves as the terminal's upper
region. The exterior surface 12 of the circular ridge 18 has been coated
with an electrically non-conductive material 60 that is permanently secured
to the terminal. The central area 16 of the terminal's exterior surface is
not coated with the non-conductive material. The thickness of the
insulating material is approximately 0.05 mm [0.002 inch].       The
internal components of the galvanic cell are contained within a sealed
cylindrical housing 24. The housing is a metallic cup-shaped container 26
that is open at one end and closed at the other end. The open end of the
housing is sealed by a seal assembly that includes a nylon seal 28, a brass
rivet 30, a brass current collector 32 and a neutral cover 34. The nylon
washer 28 electrically insulates the metallic container 26 from the brass
rivet 30. The current collector 32 is      



20   secured to the seal 28 by rivet 30.  Contained within the housing are:
an anode 36, a cathode 38, separator 40 and electrolyte (not shown) which
are arranged to produce an electric current. Current collector 32 contacts
anode 36.       Attached to the closed end of housing 24 is terminal 42.
Terminal 42 is made from tin-plated steel or nickel-plated steel.
Projection welds are used to secure terminal 42 to container 26. Extending
from the centre of terminal 42 is protrusion 44. The entire exterior
surface of terminal 42 is electrically conductive. Terminal 42 is
electrically connected to the cell's cathode so that it serves as the
galvanic cell's positive terminal. Terminal 10 is secured to the end of
housing 24.opposite terminal 42.       Terminals 10 and 42 are electrically
isolated from each other. The contour of terminal 10 is characterised by
concentric protrusion 18 and recesses 46 and 48 that extend a short
distance from the essentially planar surface of terminal 10. The concentric
impressions 18, 46 and 48 improve the terminal's flexural strength and help
to ensure contact between the terminal 10 and rivet 30.       Terminal 10
is electrically connected to the cell's anode so that it serves as the
galvanic cell's negative terminal.  The upper region of terminal 10 is the
top surface of concentric ring 18.  The highest surface of ring 18 extends
above the top of the galvanic cell's side wall 50.       Another embodiment
is shown in Figure 2, where a continuous coating of electrically insulating
material 60 is applied from the edge 62 of terminal 10 inwardly to a point
64 just inside the terminal's upper region  



21   18. Such a terminal both eliminates the possibility of cell reversal
and prevents the formation of an electrical short circuit between the
circumferential portion 66 of terminal 10 and the inwardly crimped portion
68 of the metallic cup shaped container 26.       Figure 3 is a plan view
of terminal 10. The electrically insulating material 60 has been applied to
the top of the terminal's upper region 18 thereby forming a circle of
insulation.       As shown in Figure 4, a third embodiment of the present
invention utilises a washer shaped piece of electrically insulating
material 70.  This material is configured to cover the exterior surface of
the terminal's upper region 18.  An adhesive 72 applied to one side of the
washer is used to permanently secure washer 70 to terminal 10.       A
third embodiment of the present invention is shown in Figure 5, and uses
the cell's plastic label 74 to electrically insulate the exterior surface
of the terminal's upper region 18. This embodiment requires that the
battery be labelled with a film that is electrically non-conductive.
Suitable labels are described in US-A-4,911,994. By extending the label
over the exterior surface of the terminal's upper region, the terminal's
electrically conductive central area 16 is recessed below the electrically
non- conductive label 74. Electrical contact between the terminal's central
area and an adjacent cell can only be achieved if the adjacent cell is
capable of extending into the recessed terminal's central area and
contacting the recessed terminal's electrically conducting surface.  



Three cylindrical galvanic cells, aligned end-to-end, are shown in Figure
6. The middle cell 80                                    22   has been
reversed so that the positive terminal 82 of cell 80 contacts the positive
terminal 84 of cell 86 while the negative terminal 88 of cell 80 abuts the
negative terminal 90 of cell 92. Negative terminals 88 and 90 are not
capable of conducting an electric current between batteries 80 and 92
because electrically non-conducting material 60 has been applied to the
upper region of terminal 88 and the upper region of terminal 90.
23 CLAIMS:  1.    An electrochemical cell having a cylindrical housing, a
protruding first terminal and a generally planar second terminal, wherein
the second terminal has at least one electrically conductive portion and at
least one electrically non-conductive portion, the non-conductive portion
extending above the conductive portion such that when the cell is inserted
into a device in reverse orientation with respect to an adjacent similar
cell the non-conductive portion of the second terminal abuts the same
polarity terminal of the adjacent similar cell so as to prevent the flow of
electrical current to or from the adjacent cell,        characterised in
that the second terminal is contoured with at least one convex or concave
impression to create at least one upper region and at least one lower
region, at least a part of the upper region being masked with an
electrically non-conductive 



material to form the non-conductive portion of the second terminal, and at
least a part of the lower region forming the conductive portion of the
second terminal.   2.    A cell according to claim 1 wherein the
non-conductive material is permanently secured to the upper region of the
second terminal.   3.    A cell according to claim 1 or claim 2 wherein the
protruding first terminal is equipped with a central umbo or knob to make
contact with the opposite polarity terminal of an adjacent cell.   4.    A
cell according to any preceding claim wherein the second terminal is
contoured with a ridge and the ridge is masked by the label of the cell
extending over the ridge.   5.    A cell according to any preceding claim
wherein the non-conductive material is a resin.
24 6.    A cell according to claim 5 wherein the resin has been cured with
ultraviolet light.   7.    A cell according to any of claims I to 4 wherein
the non-conductive portion is formed by masking the upper region with tape.
8.    A cell according to claim 7 wherein the tape is shaped like a washer.
9.    A cell according to any of claims 1 to 6 wherein the non-conductive
portion on the upper region is configured as a series of at least three
spaced dots placed about a circle.    


