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. CeinVentinp tad rvehich we pray that a patent

may be granted to us, and the method by
which it is to be performed, to be particularly

 described in and by the following statement : —

This invention relates to primary and
secondary galvanic cells or batteries havmg a
seal gasket having therein a combined “safety
blow-out and gas permeable membrane.

. The chemical nature of many electro-
chemical systems employed for the production
of electricity is such that gas, usually hydrogen,
is generated during storage and sometimes dur-
ing or following. service use. When sealed cell

containers are employed, as is the case in cer-"

tain primary and secondary cells, the build
up of gas-pressure within the sealed container
has proven dangerous.

In the past, a dangerous bulld up of pres-
sure generally has been prevented by some sort

of continuous venting means or by periodic

.-..release through valve systems. These means
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have included venting slits or apertures in

gasket membranes or sealing gums which pass

gas bubbles and then reform after release.
Alleviation of built-up gas -pressure from

" alkaline cells has been found to be particularly

difficult. ‘Alkaline electrolytes are not easy to
contain within a sealed container and they

- will creep along almost any sealing surface and

contaminate the outside of the cell package.

.. Accordingly, it has been the practice in order
10 prevent creepage and loss of electrolyte to

seal the cell container very tightly. Unfortun-

‘ately, higher and more dangerous pressure

build-ups are a direct result of tightly sealed
cells.

"~ Most ventmg systems which have been de-
vised, will satisfactorily relieve high gas pres-
sures, but unfortunately, they will in addition

{Price 45. 6d.]

to form a carbonate. The carbonate salt cakes
the valve surface and prevents proper reseal-
ing of the valve and more electrolyte will then
leak through the partially opened valve. The
other means which have been devised to

* permit pressure release, all ev1dence compar-

able difficulties.

According to the present invention there is
provided ‘an electric battery having a gasket
with a safety blow-out area distinct from the
main body of the gasket and extending across
the gasket, at least a portion of the. safety blow-
out area being gas permeable.

More specifically, the combined safety blow-
out and gas vent of the seal gasket of the
battery of the present invention comprises a -

* diffusion membrane which is an integral part
.of a synthetic plastic gasket used to seal an

alkaline cell container. The membrane is de- .
signed to vent gases formed . within the cell
during normal shelf storage by diffusion of gas
therethrough, and to rupture rapidly upon
excessive build-up of gases under abusive con-

- ditions, such as excessive over-charge, at pres-

sures below the point at which the cell con-
tainer is likely to explode. This integral mem-
brane, which may be provided in the gasket by
either proper molding procedures or machin-
ing, positively prevents any electrolyte leakage

" at this point.

In the design of any particular combined
safety blow-out and gas permeable membrane,
there are a number of variables which must
be taken into account.

The blow-out or rupture function of the
membrane js dependent upon the physical
properties of the membrane material, such as
tensile strength and elongation, and also the
dimensions of the membrane, ie., the area
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As can be observed from the table, the mem-
brane blow-out pressure varies in a linear
fashion with increased menibrane thickness.

The venting rate of the membrane is de-

-. pendent upon the membrane material em-
“ployed, the gas permeability of the material,

the membrane area and its thickness, and the
pressure differential across the membrane. It

- has been generally observed that the rate of
gas transmission through the -membrane of a

glven ‘material under constant coriditions varies
in inverse proportion with i mcneasmg thickness
of such membrane.

Table II below, indicates the hydrogen gas
permeability characteristics of various syn-
thetic plastic materials from which the com-

bined safety blow-out and gas permeable mem- .

brane of the invention may suitably be made.
In addition, the table shows the calculated
hydrogen gas venting rate for each material
when employed for the circular membrane

shown in Figs. 1 and 2, in a “D” size alkaline
cell; size “D”.being as deﬁned in Circular 466
of the National Bureau of Standards of the
United States Department of Commerce. The
dimensions of a “D” size cell are as follows:
Diameter: 3.2 ¢cm. — Heigth: 5.7 cm. —
Nominal volume: 45 cm. * — Approximate
weight: 96 grams. Cell calculations™ were
based upon a constant membrane area and
thickness and upon ‘a pressure differential
across the membrane of 6 atmospheres. The
numbers in the table below found in the
column headed Permeability Constant in each.
instance is the number of eentimeters of hydro-
gen at standard temperature and pressure that.
would be transferred through a cube of the
specified material of cross section of one square
centimeter and one centimeter thick per
second at a pressure of ¢ne centimeter of
mercury times '10°,
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It is apparent from Table II, that some
materials will diffuse gases, hydrogen in this
instance, at a much faster rate than others.
Vinyl chloride- vinyl acetate copolymers and

. polyethylene plastics, for cxample, will diffuse

hydrogen gas approzimately ten times faster
than nylon. Accordingly, if nylon is used in
the practice of the invention, it may be neces-
sary, depending upon the requirements of the

- cell, to alter the design of the membrane so

that the desired venting rate is obtained.
Similarly, the characteristics and properties of

- the particular galvanic cell in which the mem-

brane is to be employed, must be -considered.

The present invention will be further illus-
trated by way of the accompanying drawings/
in which:—

_ Fig. 1 is a front elevation, partially in - sec-
tion of an alkaline manganese dioxide zinc cell
according to the present invention;

Fig. 2 is an enlarged fragmentary view of
the gdsket shown in Fig. 1; and

Fig. 3 is an enlarged fragmentary view of
an alternative gasket.

Referring to the drawings[Fig. 1 illustrates

-an dlkaline-manganese dioxide zinc cell com- -

prising a cupped container 10, provided with
an insulating jacket 11, having an anode 12
and cathode 14, separated by a separator 16

“and electrolyte 18, disposed therein. The open-

cupped polarized container 10 is sealed at its
open end by an annular “U” shaped seal gasket

20 having an unpolarized metallic cover 22,

which is provided with a venting aperture 23,
polarized ' centrally
located terminal 24 which is in contact with the
anode current collector 25. The seal gasket 20
is radially compressed between the terminal 24

- and the cover 22 and between the cover 22 and
‘the container 10 thereby resulting in an

extremely leak resistant gas tight cell. :
The combined gas permeable and safety

‘blow-out membrane is an integral part of the

30

readily seen in Fig. 2, a machined or molded
membrane 26 located in the seal gasket 20 and
extending there across. The membrane 26 has
a membrane thickness T and a membrane area
of diameter A. The seal gasket 20 may of
course be provided with one or more mem-
branes 26 .according to requirements, as shall
later be described. In the embodiment shown
in Fig. 2, the membrane verting area of dia-
meter A is equal to the membrane blow-out
area of diameter A, that is to say, diffusion of
gases will take place across the entire cross-
section of the membrane 26. In this embodi-
ment, all other things being equal, the blow-
out or rupture pressure of the membrane 26
is dependent solely upon membrane thickness
T .

.Fig. 3 illustrates a membrane 26 which is

" particularly suitable for use where a low vent-

ing rate for a given membrane area is desired.
In this embodiment, the membrane has-a ‘blow-
out area of diameter A, but-a membrane vent-
ing area of diameter A—B or C, that is, diffu-
sion of gases will take place through the area
of diameter C. The membrane thickness T
being also the membrane peripheral -thickness,
where deflection stresses are localized, regul-
ates’ and determines the rupture pressure of
the membrane. It will be noted that the low
venting rate membrane of Fig. 3, assuming
it to have the same area and thickness as the
membrane of Fig. 2, will rupture at the same
pressure, while the venting rate is much lower.
An additiondl feature of the low venting rate
membrane of Fig. 3 is that for a given mem-
brane area of diameter A and thickness T the
diffusion or venting rate may easily be con-
trolled- for a desired application ‘merely by
varying the membrane area C without altering
the designed rupture pressure. '

A ‘seal gasket embodying the integral blow-
out and venting membrane of the invention
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.~ . As can be, seen from the table, the.safety
blow-out and. gas permeable membrane of the
- inverition absolutely prevents violent cell rup+
ture upon overcharge or cxcessive gassing of
4 galvanic alkaline cell. "~ . S
It should be appreciated by-one attempting
‘to practice ‘the  invention, that although the
design of a suitable gas' diffusion membrane
B which will vent gas at the desired rate is cal-
.-+ .culable-from the physical properties of the
.50 'synthetic  plastic menibrane material and from
.- the dimensions of the membrane chosen, the
relationship . between. rupture pressire and
_ -membrane thickness or area is empirical. Since
o most plastics are fairly elastic, there:is no
. - 55 defined stress-strain relation from which the
' . bursting. strength of a particular membrane
" may. be calculated with complete certainty:
- Thus, the, design .of a membrane which will
burst at a givén pressure and which will vent
. gases. at the desired rate, involves a trial and
“error technigue to.some extent. . . . -
_ * 1, An electric battery having a gasket with a
" safety blow-out area distinct from ‘the ‘main
o 65 body. of the :gasket and extending across. such

45

60

gasket . at least a portion of said safety ‘blow-
‘out area being. gas-permeable. R

2, A battery as claimed in Claim 1 in which
the safety blow-out area is made of ordinary
nylon or -a copolymer of vinyl chloride and

- vinyl acetate, or polyethylene.

" 3. A battery as claimed in.Claim 1 or 2, in
‘which all of the blow-out area is gas-perme-
able. - '

4. A battery as

claimed in Claim 1.0r 2, in

which the gas-permeable -portion is less than’

the blow-out area and is connected to'the main
body of the gasket. . o -
_ 5. A battery as.claimed in any of Claims 1
to 3, in which the gasket has .a plurality of

safety blow-out areas distinct from the main .

body of the gasket and extending across such

- gasket, at least a portion of each safety blow.

‘out area being gas-permeable. . -

6. An electric battery substanﬁaﬁyla:s;'-'ﬁéreih:

before described ‘with reference to and as illus-

 trated in the accompanying drawings. . .
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As can be seen {rom the table, the. safety
blow-out and gas permeable membrane of the
invention absolutely prevents violent cell rup-
ture upon overcharge or excessive gassmg of
a galvanic alkaline cell.

It should be appreciated by one attempting
to practice the invention, that although the
design of a suitable gas diffusion membrane

which will vent gas at the desired rate is cal- -

culable from the physical properties of the
synthetic plastic membrane material and from
the dimensions of the membrane chosen, the
relationship between rupture pressure and
membrane thickness or area is empirical. Since
most plastics are fairly elastic, there is no
defined stress-strain relation from which the
bursting strength of a particular membrane
may be calculated with complete certainty.
Thus, the design of a membrane which will
burst at a given pressure and which will vent
gases at the desired rate, involves a trial and
error technique to some extent.

WHAT WE CLAIM 1S:—

1. An electric battery having a gasket with a
safety blow-out area distinct from the main
body of the gasket and extending across such

0

gasket at least a portion of said safety blow-
out area being gas-permeable.

2. A battery as claimed in Claim 1 in which
the safety blow-out area is made of ordimary
nylon or.a copolymer of vinyl chloride and
vinyl acetate, or polyethylene.

-3. A battery as claimed in Claim 1 or 2 in
which all of the blow-out .area is gas-perme-
able, -

4, A battery as claimed in Claim 1 or 2, in
which the gas-permeable portion is less than
the blow-out area and is connected to the main
body of the gasket.

5. A battery as claimed in any of Claims 1
to 3, in which the gasket has a plurality of
safety blow-out areas distinct from the main
body of the gasket and extending across such

" gasket, at least a portion of each safety blow

out area being gas-permeable.

" 6. An electric battery substantially as herein-
before described with reference to and as illus-
trated in the accompanying drawings.
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