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(4) DRY CELL

(71) - We, UnionN CARBIDE CORPORATION,
of 270, Park Avenue, New York, State of
New York, 10017, United States of America,
a Corporation organized under the laws of
the State of New York, United States of
(assignee of LEwIls FREDERICK
URrY), do hereby declare the invention, for

which 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 dry cells and

. especially dry celis employing a magnesium
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anode, 2nd more specifically concerns the pro-
vision of novel venting means for releasing
gas pressure developed ‘during discharge of
such cells.

Magnesium dry cells are ideally suited for
use as the power source in many applications
whei¢ a high working voltage is required. As
compared to the conveniienal Leclanché dry
cell with a zinc anode, magnesium -geils

operate at a voltage of about 0.3 volt higher

under conditions of equivalent current drain,
Despite this rather significant advantage,
magnesium cells have. not yet attained wide-
spread use primarily because they have been
plagued by many difficulties. '

" One of the most serious difficulties en-
countered with magnesium cells is that of gas
generation and possible build-up of dangerous
gas pressure during discharge of the cells. This
is duc to the rather poor efficiency of the
active magnesium anode which reacts waste-

“fully with water in the electrolyte to produce

hydrogen gas in copious quantities,

In the past, Leclanché dry cells have em-
ployed venting means for releasing gas pres-
sure daveloped within' the cell. Usually this
venting means~has consisted” of an open
diffusion vent of one type or another formed
within the cell closure. While this type of

- venting means may be satisfactory for a

Leclanché dry cell, it is by no means suitable
for use in a magnesium cell since an open
diffusion vent is not capable of rapidly releas-
ing large quantities of gas from inside the

~ cell.’ A magnesium cell generally will produce

- [Price 55. 0d. (25p)]

gas on normal discharge at a rate of up to '
- one thousand times faster than a Leclanché

dry cell which does not generate gas in serious
quantities until the cell has been completely
discharged. '

Another disadvantage of an open diffusion
type vent as used in prior Leclanché dry cells
is that it too readily permits the continued loss
of moisture from the cell. For extended shelf
life, a magnesium cell must be capable of
retaining substantially all of its initial water
content and consequently the cell is required
to be hermetically sealed during the period
of shelf storage. =~ . S

Still another disadvantage of such prior
diffusion type vents is that they are open at
all times during discharge as well as when

“ the cell is on shelf. Ideally, venting means

for a magnesium cell should be capable of
maintaining the cell in a sealed conditica

during shelf storage and then repidly releasing '

copious quantities of gas gemerated when the

~cell is discharged. In addition, the venting
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means should be capable of resealing itself =

once the gas pressure has been released. More-
over, the venting means used must be simple
in construction and inexpensive to manu-
facture. '

_Accordingly, the present invention provides

a dry cell comprising a cylindrical cupped
anode container having an open end and a

- closure disc mounted within' the open end

of said container, said closure disc having
its outer peripheral edge abutting against the
inner side wall of the container, characterized
in that the closure disc has a gas venting
aperture therein, a flat annular seal gasket
is disposed on top of said closure disc over-

- lying said venting aperture, and an L-section

seal ring is mounted over the upper peripherai
edge of the container, said seal ring having
one leg disposed against the exterior side wall
of said container in radial pressure comtact
therewith and the other leg being disposed
over the top of the flat annular seéal gasket
and urging said seal gasket into resilient seal-
ing" pressure contact with the top pordon of
the closcre disc around the venting aperture.
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. a portion of the dry cell of Figure 1 showing
v the several parts of the novel valve vent in
= 10

The dry ‘cell of the invention will now be

| described with reference to the accompanying
~ drawings wherein: - .

Figure 1 is an elevational view in section

. of a dry cell embodying the novel valve vent
_. of the invention;

‘Figure 2 is an enlarged sectional view of

greater detail; : : :
_ Figure 3 is a plan view taken along line

: FE--11Y in Figure 1;
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Figure 4 is a fragmentary view of a portion

of the cell in Figure 3 showing a modification

of the invention; and .
Figure 5 is a plan view similar to Figure 3

-showing another modification of the invention.

Referring to Figures 1 to 3, there is shown

.2 dry cell embodying the invention. As de-

noted by the reference numeral 2, the cell

includes a cylindrical cupped container of a -
.consumable magnesium metal or alloy which
scrves as the anode of the cell. Within this.
.container-anode 2 theie is disposed the uvsual

cathode bobbin consisting of a manganese
dioxide depolarizer mixture 3 and a carbon
-cathode rod 4. The cathode rod 4 is embedded
within the depolarizer mixture 3 and extends
at its top end beyond the upper peripheral
edges of the container-anode 2. A star washer
5 is placed at the bottom of- the cathode

-bobbin and insulates the depolarizer mixture

3 and the cathode rod 4 from the bottom end
of the container-anode 2. An ijon permeable
separator in the form of a bibulous paper
sleeve 6 surrounds the cathode bobbin between
the depolarizer mixture 3 and the side walls
of the container-anode 2. The separator may
consist of a methyl cellulose coated paper, for
example. '

~- The closure for the cell is provided in the

form of an insulating annular disc 7 suitably

of a plastics material, which is tghtly fitted
around the upper end portion of the cathode
rod 4 within Sle open end of the container-
anode 2. The insulating disc 7 is provided
with an annular raised peripheral edge portion

- 8 on its top surface which forms a shoulder
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9 resting on the upper peripheral edges of the
confainer-anode 2. Just beneath the shoulder
9 the upper peripheral edges of the container-
anode 2 are formed or bent inwardly as at 10
to accommodate one leg 11a of a seal ring 11
suitably made of steel. The leg 11a is com-
pressed or forced inwardly urider a high radial
pressure against the exterior side wall of the
container-anode 2 to form a tight radial seal
between the abutting outer edges of the in-
sulating disc 7 and the interior side wall of
the container-anode 2. A metal termidal cap
12 is fitted over the top of the carbon rod 4
and serves as one terminal of the cell.
Figure 2 shows in enlarged detail the valve
vent which is formed by the provision of a
venting aperture 13 within the peripheral edge

portion 8 of the insulating disc 7, Overlying
the venting aperture 13 is a flat annular seal
gasket 14, The flat annular seal gasket 14
may be made from any suitable gasket material
such as rubber or a rubber compound, for
example, and preferably is of a size so as to

cover the whole top surface of the peripheral

edge portion 8 on the disc 7. The leg 11b of
the seal ring 11 extends radially inwardly

from the peripheral edge of the container-

anode 2 and is mounted in resilient pressure
contact against the top surface of the flat
annular seal gasket 14. It will be seen that the
leg 11b constitutes in effect a gasket retaining

--member which biases the flat annular seal

gasket 14 into normally sealing relation around
the venting aperture 13 but which at the same
time is deflectable in a direction away. from
the flat annular seal gasket 14 as generally
indicated by the arrow in Fig. 2. Such deflec-
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tion of the leg 11b may occur about a fixed =~
or«pivetal end which is located at the point .

where it joins the other leg 11a of the seal
ring 11. ' _ o

During the time that the cell is on shelf
storage or initial discharge when little if any
gas is generated, the vent valve is maintained
in a normally closed position and there is
substantially little if .any loss of moisture
from inside the cell. However, when the cell is
discharged, there may be generated copious
quantities of gas which can give rise to the

build-up of an excessive or unsafe internal -
gas pressure inside the cell. When' this pre-.

determined gas pressure is reached, the leg

11b of the zeul ring 11 is caused to deflect.

in a direction away from the flat annular seal

- gasket 14 momentarily breaking the seal

around the venting aperture 13 and -allowing
gas to escape from the cell, Once the gas
pressure has been released, the leg 11b
returns to its initial biasing position over the
top of the flat annular seal gasket 14, thus
resealing the vdigs vent. :

In operation of the valve vent, the leg 11b
of the seal ring 11 is caused to deflect upon
the build-up of internal gas pressure inside

-the cell by the force of this pressure applied

through the venting aperture 13 against the
underneath side of the flat annular seal gasket
14. At the same time, the internal gas pressure
is also applied directly against the bottom of
the insulating disc 7. This forces the disc 7
outwardly through the open end of the con-
winer-anode 2 which in turn causes the leg
11b to deflect in a direction away from the
top of the flat annular seal gasket 14. Thus it
will be seen that deflection of the leg 11b of

the seal ring 11 to open the valve vent is the -

result of the internal gas pressure applied
against the effective area of gas comtact on
both the flat annular seal gasket 14 and the
bottom of the. insulating disc 7.

Since the lateral area of the insulating disc
7 is larger than the area of gas contact on
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" the flat annular seal. gasket 14, the force

exerted by the internal gas pressure on the
bottom of the insulating disc 7 has a greater
effect upon deflection of the leg 11b and thus
the opening of the valve vent. This is ad-
vantageous since a relatively small venting
aperture 13 may be used. A small aperture is
desired to enhance the moisture retention
capability of the vent, ie., large apertures

md to allow more moisture to scape from the

~ However, if a proper balance of pressure
ratio, i.e., pressure on the insulating disc 7
versus pressurc on the flat annular seal gasket

14, is not maintained there is the danger that -

the insulating disc 7 might be forced out

from the cell. This balance of pressure ratio

can be achieved by increasing the area of gas
contact on the underneath side of the flat
annular seal gasket 14. One obvious way to
do this is to increase the size of the venting
aperture 13 but this is undesirable both from

standpoint of moisture loss and available
space. Another approach is to increase the
numbcr of venting apertures, say three aper-
tures spaced 120° apart, but this is also un-
desirable since the increased number of aper-
tures tends to weaken the insulating disc 7.

In the valve vent illustrated in Figures 1 to
3, the venting aperture 13 is formed with an
enlarged circular opening or recess 15 on the
top surface of the insulating disc 7. This open-
ing or recess 15 has the effect of enlarging the
area of gas contact on the underneath side of

+ the flat annulai seal gasket 14. With this en-
‘Jarged area of gas contact, a proper balance
of pressure ratio may be easily attained with-
out increasing the size or number of venting
apertures, -

Figure 4 shows a modification of the valve
vent wherein the venting aperture 13a is
formed with a somewhat elliptical or kidney
shaped opening or recess 16. By positioning
the elliptical or kidney.shaped opening or
recess 16 along a circumferential line normal to
the radial axis of the insulating disc 7, it
will be seen that an even larger area of gas
contact can be attained without increasing the
dimensions or size of the leg 11b or the flat
annular seal gasket 14. : :

Sill  another modification is .shown in’

Figure 5. Here, the vaive vent is formed with
a venting aperture 13b which communicates
with annular or circumferential groove 17
provided on the top surface of the peripheral
edge portion 8 on the insulating disc 7. The

annular or circumferential groove 17 provides |

for a greatly enlarged area of gas contact on
the underneath side of the flat annular seal
gasket 14 for effecting gas release at low pres-
sures. .

- Tt will be noted that in all of the dry cell

constructions described, the annular raised -

peripheral edge portion 8 serves to add
strength to that part of the insulating disc 7

- in which the venting aperture 13 is formed.

While the peripheral edge portion 8 may be

eliminated if desired, it is recommended for -

use on smaller size cells such as A size
cells,®

In one series of tests, a number of A size -

magnesium cells were constructed using a
valve vent formed with a 0.025 inch venting
aperture having a 1/16 inch diameter recess
at the top. The cells were stored on shelf for

a period of about one month at 160°F. and
were found to have lost less than 5% of their

original water content. On discharge the cells
were also found to release gas at acceptable
rates of up to 80 cc/min,

WHAT WE CLAIM IS:— -
1. A dry cell comprising a cylindrica

.cupped anode container having an open end

snd a closure disc mounted within the open
end of said coatainer, said closure disc havings
its outer peripheral edge abutting against the
inner side wall of the container, characterized
in that the closure disc has a gas venting
aperture therein, a flat annular seal gasket is

~dispesed on top of said closure disc overlying

said venting aperture, and an L-section sedl
ring is -mounted over the upper peripheral
edge of the container, said seal ring having
one leg disposed against the exterior side
wall of said container in radial pressurz con-
tact therewith and the other leg being disposed
over the top of the flat annular seal-gasket and
urging said seal gasket into resilient sealing

. pressure contact with the top portion of the

closure disc around the venting aperture.

2. A dry cell as claimed in claim 1, charac-
terized in that the venting aperture terminates
into an enlarged circular recess at the top sur-
face of the closure disc. _ .

3. A dry cell as claimed in claim 1, charac-
terized in that the venting aperture terminates

into an enlarged elliptically shaped recess at

the top surface of the closure disc.

4. A dry cell as claimed in claim 1, charac-
terized in that the venting aperture com-’
municates with a. circumferential groove

% The dirensions of an A size cell, as giver

by ‘the U.S. Department of Commerce,
National Bureau of Standards, are as follows:

5/8 inches
1-7/8 inches
0.57 inches
0.045 Ibs. -

Nominal Diameter:
Height:

Volume:

Weight:
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the flat annular seal gasket 14, the force
exerted by the internal gas pressure on the
bottom of the insularing disc 7 has a greater
effect upon deflection of the leg 11b and thus
the opening of the valve vent. This is ad-
vantageous since a relatively small venting
aperture 13 may be used. A small aperture is
desired to enhdnce the moisture retention
capability of the vent, ie., large apertures
te:l)ld to allow more moisture to scape from the
cell.

However, if a proper balance of pressure
ratio, i.e., pressure on the insulating disc 7
versus pressurc on the flat annular seal gasket

14, is not maintained there is the danger that '

the insulating disc 7 might be forced out
from the cell. This balance of pressure ratio
can be achieved by increasing the area of gas
contact on the underneath side of the flat.
annular seal gasket 14. One obvious way to
do this is to increase the size of the venting
aperture 13 but this is undesirable both from

e standpoint of moisture loss and available
space. Another approach is to increase the
numbcr of venting apertures, say three aper-
tures spaced 120° apart, but this is also un-
desirable since the increased number of aper-

tures tends to weaken the insuladng disc 7.

In the valve vent illustrated in Figures 1 1o
3, the venting aperture 13 is formed with an
enlarged circular opening or recess 15 on the
top surface of tke insulating disc 7. This open-
ing or recess 15 has the effect of enlarging the
area of gas contact on the underneath side of

. the flat annular seal gasket 14, With this -en-

larged area of gas contact, a proper balance
of pressure ratio may be easily awtained with-
out increasing. the size or number of venting
apertures. :

Figure 4 shows a modification of the valve
vent wherein the venting aperrvre 13a is
formed with a somewhat elliprical or kidney
shaped opening or racess 16. By positioning
the elliptical or kidney shaped opening or
recess 16 along a circumferential line normal to
the radial axis of the insulating disc 7, it
will be secen that an even larger area of gas
contact can be awained without increasing the
dimensions or size of the leg 11b or the flat
annular seal gasket 14.

Stll another medification is shown in
Figure 5. Here, the vaive vent is formed with
a venting aperture 13b which communicates
with annular or circumferential groove 17
provided on the top surface of the peripheral
edge portion 8 on the insulating disc 7. The
annular or circumferential groove 17 provides
for a gready enlarged area of gas contact on
the underneath side of the flat annular seal
gasket 14 for effecting gas release at low pres-
sures.

Tt will be noted that in all of the dry cell
constructions described, the annular raised
peripheral edge portion 8 serves to -add
strength to that part of the insulating disc 7
in which the venting aperture 13 is formed.
While the peripheral edge portion 8 may be
climinated if desired, it is recommended for
use on smaller size cells such as A size
cells.”

In one series of tests, a number of A size
magnesium cells were constructed using a
valve vent formed with a 0,025 inch venting
aperture having a 1/16 inch diameter recess
at the top. The cells were stored on shelf for
a period of about one month at 160°F. and
were found to have lost less than 59 of th=ir
original warer content. On discharge the cells
were also found to release gas at acceptable
rates of up to 80 cc/min.

WHAT WE CLAIM IS:—

1. A dry cell comprising a cylindrical
cupped anode container having an open end
and a closure disc mounted within the open
end of said container, said closure disc havings
its outer peripheral edge abutting against the
inner side wall of the container, characterized
in that the closure disc has a gas venting
aperture therein, a flat annular seal gasker is
dispoesed on top of said closure disc overlying
said venting aperture, and an L-section seal
ring is mounted over the upper peripheral
cdge of the container, said seal ring having
one leg disposed against the exterior side
wall of said container in radial pressur~ con-
tact therewith and the other leg being disposed
over the top of the flat annular seal gasket and
urging said seal gasket into resilient sealing
pressure contact with the top portion of the
closure disc around the venting aperture.

2. A dry cell as claimed in claim 1, charac-
terized in that the venting aperture terminates
into an enlarged circular recess at the top sur-
face of the closure disc.

3. A dry cell as claimed in claim 1, charac-
terized in that the venting aperture terminates
into an enlarged elliptically shaped recess at
the top surface of the closure disc.

4. A dry cell as claimed in claim 1, charac-
terized in that the venting aperture com-
municates with a circumferential groove

‘ The dirensions of an A size cell, as given
by the U.S. Department of Commerce,
National Bureau of Standards, are as follows:

5/8 inches
1-7/8 inches
0.57 inches
0.045 Ibs.

Nominal Diameter:
Height:

Volume:

Weight:

65
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formed in the top surface of the closure disc. -
12, Church Street,

+ 5. A dry cell substantially as hereinbefore
described with particular reference to the Liverpcol, 1.
_ Chartered Patent Agents.
Lesamington Spa, 1970.

accompanying drawings.
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