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A SEAL FOR AN ELECTROCHEMICAL CELL

The present invention relates to a seal for an
electrochemical cell, which seal comprises a ventable area
of weakness. It also relates to the use of such a seal,
in particular with a cylindrical electrochemical cell.

Geherally, electrochemical cells consist of a
container or can into which the active components of the
cell are placed, the container being sealed with a seal
member, normally made of a plastics material, and a cover
. terminal. A current collector, which is typically a
nail-shaped piece, passes through the seal member to
contact either the anode or the cathode, and the cover
terminal contacts one of the cell electrodes via the
current collector. Such an arrangement is commonly found
in e¢ylindrical electrochemical cells.

The seal assembly, which consists of the seal member
(which is hereinafter referred to either a seal or as a
seal member) and the cover terminal, is intended to
perform'two functions which initially appear to be in
conflict. The first function is to seal the cell so that
the components do not leak out under conditions of normal
usé_and so that the components are not contaminated by
contact with air and moisture, and the second function is
to allow the cell to vent when the internal pressure
exceeds a predetermined value.

In order to satisfy the first requirement, seal
members have been made of a strong synthetic material,
such as an .electrically insulating plastics material.

Such materials, for exémple "engineering plastics" such as
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nylon or polyvinyl chloride, are impermeable to air and
moisture, and therefore provide a sealing and insulating
member. The material chosen must, however, also be strong
‘enough to maintain its seal after physical abuse, such as
dropping of the cell, exposure of the cell to vibration
and/or subjection of the cell to extreme variations in
temperature and/or humidity. The engineering plastics,
having substantial mechanical rigidity and tensile
strength, are favoured materials for seal members.

In order to satisfy the second requirement, a means
for venting is included in, or bﬁilt into, the seal
member. In this way,-violent rupturing of the cell under
conditions of abuse can be avoided. Many forms of venting
means have been explored in the prior art, examples of
which include: plugs which are designed to blow out under
abuse conditions, as described US-A-4,075, 398;
gas-permeable membranes backed up by metal washers, as
described in US-A-3,219,488; and various forms of seal
having alternating thin and thick areas in the base, such
as are described in GB-A-2,218,564 and US-A-4, 476, 200.
.Seal members which have a vent comprising a recess having
a frangible diaphragm are described'in'US—A-4,476;200 and
US-A-4,774,155, and US-A-4,191,806 describes such an
arrangement wherein the frangible diaphragm is further
scored with at least one score line. The vents in all of
these érrangements are located in the base section of a
standard seal member, between the outer edge walls and the
central hub.

Unfortunately, it has proven difficult to
manufacture seals that perform both of these vital
functions reliably. Typically, seal members are moulded
from'synthetic materials, but it has been found that the
synthetic materials often do not flow properly to fill the
mould in the correct manner during the moulding process,
and, as a result, the resulting seal member does not
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conform to the necessary specifications.

One of the most common defects in moulded seal
members is known as hub splitting, i.e. cracks or splits
are present in the seal at the area through which the
current collector passes. Hub splitting often occurs if a
weak spot, formed at the hub during the moulding process,
is disrupted by insertion of the nail-shaped current
collector through the hub. The contact of such weak areas
with a crazing agent, such as potassium hydroxide
increases the stress on the hub, thereby increasing the
likelihood that a defective hub will eventually split.
This defect has an extremely detrimental effect on the
cell, for example because it will allow the electrolyte,
such as potassium hydroxide, to migrate from the interior
of the cell.

The design of vent in the seal member will often
have an effect on hub splitting, and many prior art
designs have been found to exacerbate rather than cure
this problem. Thus, for example, if the vent is provided
by moulding the seal with areas of different thickness to
provide, for example, a vent having a substantially
circular diaphragm located between the central hub and the
outer edge walls of the seal, it is often the case that
the flow of material into the mould is not uniform, since
the different thicknesses within the mould will create
different high pressure gradients during filling of the
‘mould. These pressure gradients adversely impact the
ability of the molten plastic to pack into the mould,
thereby weakening the mechanical properties of the moulded
part. Thus, some portions of the seal may cool and cure
prematurely, possibly resulting in a weak spot, which in
turn may facilitate hub splitting.

The particular design of vent in the seal may itself
lower the reliability of the vent. Thus, for example,
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many seals are made with a vent portion that is a
uniformly thin section of the seal with the intention
that, when the internal cell pressure increases under
abuse conditions, the thin vent portion will burst.
However, in many cases, the vent will balloon rather than
burst and, in such cases, the pressure is not relieved.

In view of the many problems encountered with known
seals, a seal that can be made without the problems of
non-uniform curing and that will reliably seal and vent
the cell is desired. '

It is the aim of the present invention to provide a
seal which overcomes the problems of the prior_art, which
seal comprises a venting means so designed as to
concentrate the effects of any build up of pressure within
a cell such that the seal vents efficiently under
pressure. It is a further object of the present invention
to provide such a seal which may be manufactured using a
moulding process. -

In a first aspect, the present invention provides a
seal for an electrochemical cell, the seal comprising an
outer edge wall connected via a base to a hub
substantially centrally located within the base, the hub
being such as to receive and retain a current collector
and the base comprising a ventable recessed area of
weakness, characterised in that the aiea of weakness is
located at the intersection of the base with the hub and
extends around the circumference of the hub to form an arc
of between about 135° and about 250°, and in that the
recess is so configured as to concentrate the effects of
any build up of pressure within'the cell at the area of
weakness. |

Adcording to the present invention, the base of the
seal comprises a ventable recessed area of weakness
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located at the intersection of the base with the hub. The
base of the seal may include, or may consist entirely of,
a diaphragm, i.e. either a portion of the base, or the
whole of the base, forms a diaphragm. When the base
includes a diaphragm portion, this diaphragm may occupy
any appropriate amount of the base, and will typically
include the recessed area of weakness. When the base
consists entirely of the diaphragm, the diaphragm suitably
extends from the outer edge wall via the ventable area of
weakness to the hub. It is preferred that the base
consists entirely of the diaphragm,

In the span from the recessed area of weakness to
the outer edge wall, the diaphragm portion and/or the base
may be of uniform thickness, e.g. resulting in a diaphragm
and/or base which is substantially flat from its interface
with the outer edge wall to the recessed area of
weakness. Alternatively, the diaphragm and/or the base
may be of non-uniform thickness in this span. It is
preferred that the diaphragm portion is of non-uniform
thickness in this span, such that the diaphragm becomes
gradually thicker in the direction away from the ventable
area of weakness towards the outer edge wall.

In a preferred embodiment, the seal includes a
diaphragm portion which, together with the ventable area
of weakness, forms the entire base, which diaphragm
portion is of non-uniform thickness such that it becomes
gradually thicker in the direction away from the area of ’
weakness towards the outer edge wall, i.e. such that the
base is thinnest at the intersection of the ventable area
of weakness with the hub. It is more preferred that the
diaphragm is thickest at a point between the outer edge
wall and the intersection of the diaphragm with the hub at
the ventable area of weakness.

In the seal of the present invention, the area of
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weakness is recessed. By recessed in this connection is
meant that the ventable area of weakness is set back from
the remainder of the base, i.e. in a direction away from
the components in the container when the seal is fitted.
The recess is so configured as to concentrate the effects
of any build up of pressure within the cell at the area of
weakness. This configuration is typically determined by
the configuratibn of the base and/or diaphragm and the
hub, and, in particular, is determined by the angle at
which these two components intersect. Thus, in a seal
having the most preferred construction as described above,
the base will typically slope in an upwards direction,
such that there will be a relatively narrow angle, i.e.
less than 90°, formed between the slope of the base and
the hub. '

In accordance with the present invention, the area
of weakness extends around the intersection of the base
with the hub to form an arc of between about 135° and
about 250°. The size of the arc may vary depending upon
various factors, for example the size of the cell and.the
desired focus of internal pressure at the area of
weakness, and the exact size of the arc chosen should be
such that the stresses from an increase in internal
pressure created under conditions of abuse are focused at
the area of weakness. It has been found that, generally,
the more the size of the arc varies from 180°, the less
the pressure is focused at the area of weakness, although
larger cells may tolerate a greater variance from 180°
than smaller cells. It is preferred, therefore, that the
arc ranges between about 160" and about 200°, and it is
most preferred that the arc is about 180°.

In a further embodiment of the present inventién, at
least one hinge is provided at the intersection of the
diaphragm with the outer edge wall. The hinge may take
any appropriate form that allows the base and/or diaphragnm
to return to its original position after venting. Thus,
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the hinge may take the form of a score line around the
juncture of the base or diaphragm with the outer edge
wall, or the hinge may be made in a separate step and
-incorporated into the seal during manufacture. There may
be one hinge at this intersection, or more than one hinge,
spaced along the length of the inﬁersection. tnclusion of
a hinge will facilitate the action of the vent, by
enabling the diaphragm to return to its original position
after venting. It is preferred that, when present, there
is only-one.hingé. ' '

In yet a further embodiment of the present .
invention, the underneath surface of the base, i.e. the
surface which is directed towards the cell container
during use; is coated with a layer of a protective
substance. The substance used for coating is so chosen as
to protect the seal member from crazing by the alkaline
eléctrolyte. Suitable coating substances include asphalt,
bitumen, synthetic resinsg, adhesives and lacquers, with
asphalt being most preferred.

In a second aspect, the present inveﬁtion provides a
cylindrical electrochemical cell comprising an anode, a
cathode and an electrolyte contained in a cylindrical
container that is c¢losed at one end and open at the other;
wherein the open end of the container is sealed with a
seal assembly that comprises:

(a) a disd—shapéd seal member made from an
electrically insulative material, and which has an outer
edge wall connected via a base to a centrally located
cylindrical hub that defihes an orifice; which base has a
ventable diaphragm portion and a portion that is thicker
than the diaphragm portion; and wherein the diaphragm
portion joins the hub at an interface and becomes
gradually thicker in the direction away from the interface
toward the outer edge wall so that the diaphragm portion



is thinnest at the interface; and

(b) a current collector extending through the
orifice defined by the hub into the cell’s interior to
contact one of the cell’s electrodes.

In a further aspect, the present invention provides
a cylindrical electrochemical cell comprising an anode, a
cathode and an electrolyte contained in a cylindrical
container that is closed at one end and open at the other;
wherein the open end of the container is sealed with a

seal assembly that comprises:

(a) a disc-shaped seal member made from an
electrically insulative material, and which has an outer
edge wall connected via a base to a centrally located
cylindrical hub that defines an orifice, and which base
has a ventable diaphragm portion and a portion that is
thicker than the diaphragm portion; and wherein the
diaphragm portion joins the hub at an interface, which
interface forms an arc such that the stresses from
internal pressure increase created under abuse conditions
are focused at the interface; and

(b) a current collector extending through the
‘orifice defined by the hub into the cell’s interior to
contact one of the cell’s electrodes.

In a still further aspect, there is provided a seal
according to the present invention in which the hub
extends through the base of the seal upwardly away from
the cell interior and downwardly toward the cell interior,
the inner circumference of the upper portion of the hub
being less than the inner circumference of the lower
portion of the hub.

In this aspect of the invention, the current
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collector extends through the hub in an interference fit
with the hub, such that any stress c¢aused by insertion of
the current collector through the hub during assembly of
the cell will be absorbed by the portion of the hub having
the smaller circumference.

It is furthermore preferred that the outer
circumference of the hub substantially follows that of the
inner circumference of the hub, i.e. that the outer
circumference of the upper portion of the hub is less than
the outer circumference of the lower portion of the hub,
and in particular that any increase in the outer
circumference will not interfere with the movement of the
diaphragm.

In accordance with this aspect, the present
invention provides a cylindricai electrochemical cell
comprising an anode, a cathode and an electrolyte
contained in a cylindrical container that is closed at one
end and open at the other; wherein the open end of the
-container is sealed with a seal assembly that comprises:

(a) a disc-shaped seal member made from an

- electrically insulative material, and which has an outer
edge wall cbnnected via a base to a centrally located
cylindrical hub that defines an orifice, which hub has a
first end extending above the base in a direction away
from the cell’'s interior and a second end extending below
the base in a direction into the cell’s interior, and
wherein the orifice defined by the exterior extending end
of the hub has a circumference that is less than the
circumference of the orifice defined by the interior
extending end of the hub; and

(b) a current collector extending through the
orifice defined by the hub in an interference fit with the
circumference of the orifice in the exterior extending end

This Sheet Has Been Replaced
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of the hub, and which current collector extends into the
cell’s interior to contact one of the cell’s electrodes.

"In a further embodiment, the present invention
provides a cylindrical electrochemical cell comprising an
anode, a cathode and an electrolyte contained in a
cylindrical container that is closed at one end and open
at the other; wherein the open end of the container is
sealed with a seal assembly that comprises:

(a) a disc-shaped seal member made from an
electrically insulative materiél, and which has an outer -
edge wall connected via a base to a centrally located
cylindrical hub that defines an orifice; which base has a
ventable diaphragm portion and a portion that is thicker
than the diaphragm'portion; which hub has a first end
extending above the base in a direction away from the
cell’s interior and a second end extending below the base
in a direction into the cell’s interior, and wherein the
orifice defined by the exterior extending end of the hub
has a circumference that is less than the circumference of
the orifice defined by the interior extending end of the
hub; and wherein the diaphragm portion joins the hub at an
interface, which interface forms an arc such that the
stresses from internal pressure increase created under
abuse conditions are focused at the interface; and

(b) a current collector extending through the
orifice defined by the hub in an interference fit with the
circumference of the orifice in the exterior extending end
of the hub, and which current collector extends into the
cell’s interior to contact one of the cell’s electrodes.

The seal according to the present invention is
configured to engage with the appropriate cell container.
Thus, the seals may be configured to engage with
cylihdrical electrochemical cells, i.e. the seal is
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substantially disc shaped, or they may be configured to

engage with cells having other shapes,'such as those with
a square or rectangular cross section. The configuration
of such seals is standard and known to the skilled person.

The material from which the seals of the present
invention are constructed is typically an electrically
insulating material which provides a barrier to air and
moisture. Such materials include mouldable engineering
plastics, for example éolyvinyl chloride, polyolefins,
nylons, polyesters'etc. The most preferred material is
nylon 6.6, available from E.I. Du Pont de Nemours & Co.

- The seals may be made by any standard technique
known in the art for the manufacture of such articles.
They are particularly suited for moulding technigues, such
as injection moulding, whereby the plastics material is
injected into a mould of the desired form. When such a
technique is used, it is preferred to inject the plastics
- material onto the side of the mould first in order for the
material to flow from the outer edge wall, through the
non-ventable portion of the base, then through the
ventable portion and finally into the centrally located
hub.,

The seals of this invention, which are useful in
electrochemical cells, are easily made because the
synthetic material can flow evenly from the thicker
portion to the diaphragm portion. The seals also focus
the stress of venting at the diaphragm and hub
intersection so that the seals vent reliably.

The seals according to the invention find use in a
variety of cell types and are particularly suited for use
on any cell which has a tendency to build up internal
pressure during use. The seals are mainly suitable for
use in cells that require sealing from the air and from
moisture and that build up pressure during use, thereby
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requiring a means for venting. The seals have been found
to be especially useful in alkaline cells, i.e. those
which utilise an alkaline electrolyte, such as potassium
-hydroxide, and also in carbon-zine¢ cells, lithium cells,
etc.

Thus, in a further aspect, the present invention
provides the use of a seal as herein defined to seal an
electrochemical cell, in particular a cylindrical
electrochemical cell. Additionally, or alternatively, the
present invéntioh also provides an electrochemidal cell
comprising a seal as herein defined.

Cells comprising a seal according to the invention
typically comprise the standard cell components, i.e. an
anode, for example comprising zinc; a cathode, for example
comprising manganese dioxide; and an electrolyte,
generally of potassium hydroxide. The cells are generally
assembled in the standard fashion, i.e. by placing the
components in a container, and hermetically sealing the
seal member into the container, for example by crimping of
the container wall, followed by insertion of the current
collector and closing with the cover terminal.

The invention is further illustrated by the
accompanying drawings, in which:

Figure 1 shows a cross section of the seal of the
present invention.

Figure 2 shows a bottom view of the seal of the
present invention.

Figure 3 shows a c¢ross section of the open end of an
assembled electrochemical cell comprising a seal in

accordance with the invention.
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Referring to Figure 1, seal member 1 has outer edge
wall 3 connected via base 5 to centrally located
cylindrical hub 7. Hub 7 has first end 9 extending above
base 5 and second end 11 extending below base 5. The hub
7 defines orifice 15. Orifice 15 has a circumference 19
in at lesast a part of the first extending end 9 that is
less than the circumference 19 in the second extending end
11. Thus, when a current collector is inserted through
the orifice, the stress of insertion will be absorbed in
the first extending end above the base. The base may bé
in a variety of shapes and, as is shown in Figure 1, the
base 5 has angles and bends. Alternatively, if a
diaphragm portion forms part of the base, the base could
be substantially flat from the outer edge wall to the hub,
with a recess for the diaphragm and ventable area of
weakness.

Base 5 has a ventable diaphragm portion 20 and a
non-ventable thicker portion 22. The thinnest part of the
diaphragm 20 is at the intersection 25 of the diaphragm 20
and the hub 7. A hinge 27 is provided by the juncture 28
of the diaphragm 20 and outer edge wall 3. The thickest
part 31 of the diaphragm 20 is between the outer edge wall
3 and the hub 7. Thus, under abuse conditions, the seal
will vent at the diaphragm portion. The stresses of the
abuse conditions will be focused at the intersection of
the diaphragm portion and the hub, and since this is the
thinnest portion of the base, the seal will tear at the
intersection first. The hinge provided at the juncture of
the diaphragm and the outer edge wall facilitates the
action of the vent. It is preférred that the outer
circumference 33 of the first extending end 9, which is
located just below the interface 25 of the diaphragm
portion 20 and 22, be less than the outer circumference 35
of the second extending end 11 of the hub 7 just above and
below the intersection 25 of the diaphragm portion 20 and
the hub 7. Thus, the edge of the diaphragm will not catch
on the first end of the hub during venting of the seal.

This Sheet Has Been Replaced
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Referring to Figure 2, seal member 1 is shown with
outer edge wall 3 connected to hub 7 via base 5. Base 5
has thick portion 22 and diaphragm portion 20. Diaphragm
20 joins hub 7 at interéection 25 and forms an arc. As
shown in this Figure 2, the arc is 180°., The arc may vary
so long as the stresses from internal pressure increase
created under abuse conditions are focused at the
intersection 25 of the diaphragm 20 and hub 7. Generally,
the more the arc of the intersection varies from 180°, the
more the stresses are focused away from the intersection.
The arc may range from about 135° to about 250°, and
preferably ranges from about 160° to about 200°, with 180°
being most preferred. This arc may also vary according to
cell size, with the larger cell sizes able to tolerate a
wider variance from 180° than the smaller cell sizes.
Thick portion 22 also joins hub 7 at an intersection 26,
which forms an arc complimentary to the arc formed by
intersection 25. '

Referring to Figure 3, electrochemical cell 10 is
shown with open end 12 covered with seal member 1. The
bottom of the base 5 is coated with an asphalt layer 6 to
protect the seal member from crazing by the alkaline
electrolyte. Current collector 13 extends through hub 7
of seal member 1 and is in an interference fit with the
orifice 15 aefined by the inner circumference 17 of first
end 9 of hub 7. Current collector 13 extends to contact
anode 16 on the interior of cell 10. The cell 10 is
completed by placing neutral cover 21 onto seal member 1
at ledge 23. Terminal cover 30 is placed over the top of
seal member 1 and is in contact with current collector 13,
and the cell’s container wall 8 is crimped to provide a
hermetic seal.
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1. A seal (1) for an electrochemical cell, the seal (1)

CLAIMS:

comprising an outer edge wall (3) connected via a base (5)
to a hub (7) substantially centrally located within the
base (5), the hub (7) being such as to receive and retain
a current collector (3) and the base (5) comprising a
ventable recessed area of weakness, characterised in that
the area of weakness is located at the intersection (25) -
of the base (5) with the hub (7) and extends around the
circumference of the hub (7) to form an arc of between
about 135° and about 250°, and in that the recess is so
configured as to concentrate the effects of any build up
of pressure within the cell at the area of weakness.

2. A seal (1) according to claim 1 wherein the area of
weakness extends around the circumference of the hub (7)
to form an arc of between about 160° and about 200°.

3. A seal (1) according to claim 2 wherein the area of
weakness extends around the circumference of the hub (7)
to form an arc of about 180°.

4. A seal (1) according to any preceding claim wherein
the base (5) consists entirely of a diaphragm (20), the
diaphragm (20) including an area of weakness at its
intersection (25) with the hub (7).

5, A seal (1) according to claim 4 wherein the
thickness of the diaphragm (20) increases in the direction
away from the area of weakness. '

6. A seal (1) according to claim 5 wherein the
diaphragm (20) is thickest at a point (31) between the

outer edge wall (3) and the ventable area of weakness.

7. A seal (1) according to any one of claims 4, 5 or 6

* [ L M S *
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wherein the diaphragm (20) comprises at least one hinge
(27) at its intersection (28) with the outer edge wall.

8. A seal (1) according to any preceding claim
comprising a layer of protective coating (6) on the
underneath surface of the base (5).

9. A seal according to claim 8 wherein the protective
coating is formed from asphalt.

10. A seal (1) according to any preceding claim which is
injection moulded from polyvinyl chloride, a polyolefin, a
nylon or a polyester.

11. A seal (1) according to claim 10 which is injection
moulded from nylon 6. 6.

12, A seal (1) according to any preceding claim wherein
the hub (7) extends through the base (5) of the seal (1)
upwardly away from the cell interior (9) and downardly
toward the cell interior (11), the inner circumference
(19) of an upper portion of the hub (9) being less than
the inner circumference (19) of the lower portion of the
hub (11).

13. A seal (1) according to claim 12 wherein the outer
circumference (33) of the upper portion of the hub (9) is
less than the outer circumference (33) of the lower
portion of the hub (11).

14, Use of a seal (1) as defined in any preceding claim
in an electrochemical cell.

15. An electrochemical cell (10) comprising a seal (1)
as defined in any one of claims 1 to 13.

16. A cylindrical electrochemical cell (10) comprising

AR
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an anode (16), a cathode and an electrolyte contained in a

cylindrical container (10) that is closed at one end and
open at the other; wherein the open end of the container
(10) is sealed with a seal assembly that comprises:

(a) a disc-shaped seal member (1) made from.an
electrically insulative material, and which has an outer
edge wall (3) conneéted via a base (5) to a centrally
located cylindrical hub (7) that defines an orifice (15);
which base (5) has a ventable diaphragm portion:(ZO) and a
portion that is thicker than the diaphragm portion (20);
and wherein the diaphragm portion (20).jgins the hub (7)
at an interface (25) and becomes gradually thicker in the
direction away from the interface (25) toward the outer
edge wall (3) so that the diaphragm portion (20) is'
thinnest at the interface (25); and

(b) a current collector (13) extending through the
orifice (15) defined by the hub (7) into the cell's
interior (10) to contact one of the cell’'s electrodes.

17. A cylindrical electrochemical cell (10) comprising
an anode (16), a cathode and an eléctrolyte contained in a
cylindrical container (10) that is closed at one end and
open at the other; wherein the open end of the container
(10) is sealed with a seal assembly that comprises:

(a) a disc-shaped seal member (1) made from an
electrically insulative material, and which has an outer
. edge wall (3) connected via a base (5) to a centrally
located cylindrical hub (7) that defines an orifice (15),
and which base (5) has a ventable diaphragm portion (20) -
and a portion that is thicker than the diaphragm portion
{(20); and wherein the diaphragm portion (20) joins the
hub (7) at an interface (25), which interface (25) forms
an arc such that the stresses from internal.pressure
increase created under abuse conditions are focused at the

T
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(b) a current collector (13) extending through the
orifice (15) defined by the hub (7) into the cell’s
interior (10) to contact one of the cell’s electrodes.

interface (25); and

18. A cylindrical electrochemical cell (10) comprising
an anode (16), a cathode and an electrolyte contained in a
cylindrical container (10) that is closed at one end and
open at the other; wherein the open end of the container
(10) is sealed with a seal assembly that comprises:

(a) a disc-shaped seal member (1) made from an
electrically insulative material, and which has an outer
edge wall (3) connected via a base (5) to a centrally
located cylindrical hub (7) that defines an orifice (15);
which base (5) has a ventable diaphragm portion (20) and a
portion that is thicker than the diaphragm portion (20);
which hub (7) has a first end (9) extending above the base
(5) in a direction away from the cell’s interior and a
second end (11) extending below the base (5) in a
direction into the cell’'s interior, and wherein the
orifice (15) defined by the exterior extending end (9) of
the hub (7) has a circumference (19) that is less than the
circumference (19) of the orifice (15} defined by the
interior extending end (11) of the hub (7); and wherein
the diaphragm portion (20) joins the hub (7) at an
interface (25), which interface (25) forms an arc such
that the stresses from internal pressure increase created
‘under abuse conditions are focused at the interface (25);
and

(b} a current collector (13) extending through the
orifice (15) defined by the hub (7) in an interference fit
with the circumference (19) of the orifice (15) in the
exterior extending end (9) of the hub (7), and which
current collector (13) extends into the cell’s interior to
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contact one of the cell’s electrodes.

19, A cylindrical electrochemical cell (10) comprising
an anode (16), a cathode and an electrolyte contained in a
cylindrical container (10) that is closed at one end and
open at the other; wherein the open end of the container
(10) is sealed with a seal assembly that comprises:

(a) a disc-shaped seal member (1) made from on
electrically insulative material, and which has an outer
edge wall (3) connected via a base (5) to a centrally
located cylindrical hub (7) that defiﬂes an orifice (15),
which hub (7) has a first end (9) extending above the base
{5) in a direction away from the cell’s interior and a
second end (11) extending below the base (5) in a
direction into the cell’s interior, and wherein the
orifice (15) defined by the exterior end (9) of the hub
(7) has a circumference (19) that is less than the
circumference (19) of the orifice (15) defined by the
interior extending end (9) of the hub (7); ahd

(b) a current collector (13) extending through the
orifice (15) defined by the hub (7) in an interference fit
with the circumference (19) of the orifice (15) in the
exterior extending end (9) of the hub (7), and which
current collector (13) extends into the cell’s interior to
contact one of the cell’s electrodes.
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