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9 Claims,

'This invention relates to leak-resistant dry cells.

One of the most familiar articles of commerce is the
so-called dry cell used for flashlights, portable radios,
photofiash and other devices. This small package of
electricity has been accepted as a necessary tool of
industry and househeld alike. As with all tools, more
and more 1s demanded of it. But in seeking to provide
tonger Iife, higher possible current drains and generally
greater cutput, battery manufacturers have been plagued
with the problem of preventing leakage from the cell.

Although the problem has existed for many vears,
and although millions of dollars have been spent in
research m attempts to solve it, there is still need for
improvement. One of the principal attacks on the prob-
iemm has been made from the standpoint of attempting
io prevent leakage by placing the cell in a closed con-
iainer.
container, but this suffers from the disadvantage that the
mstal 1s subject to corrosion by cell exudate and may be
desiroved by it, thereby defeating its purpose. On the
other hand, non-corrodible containers do not have the
mechanical strength of metal containers and suffer from
the disadvantage that pressure built up within the con-
taiper 13 sufficient in many cases to cause the container
to yield by bulging, and under extreme conditicns, even
to burst. | ~ --

T'o avoid the disadvaniages of the high pressure system
just described, sugﬂestwns have been advanced for low-
pressure systems in which the attempt is made to restrain
liquid leakage while permitting continuous venting of
gas from the cell. This venting may take place through
the central carbon electrede and out a perforation in
the terminal cap placed thereon or may be expected to
cecur through adveatitous voids such as those between
ciosure and jacket for instance. .The principal difficulty
cacountered In such systems is that the gas-venting paths
tend io become cobstructed, sometimes during manu-
facture, sometimes during use of the ceil so that the
miended low-pressure system actually becomes a high-
wressure one, and bulging or rupture of the container
and leak age of liquid ensue. '

It is the principal object of this invention to provide

im a leak-resistant cell a continuously 0p: erable gas-
venting path.

More specifically, it 1s an object of the invention to
provide a continuously operable venting path suitable
particularly for use in a type of construction utilizing a
non-corrodible container. - -

These cbjects are attained by the invention which will
be described with reference to the accompanying drawing
In which:

Fig. 1 1s a vertical elevation par tially in sef*tmn of a
dry cell embodying the invention:

Fig. 2 1s a similar view of the top portion only of
ancther type of ceil constructien er’nbﬂ-dying the
invention; | |

Fig. 3 1s similar to Fig. 2
-of the invention:

One widely use G expedient comprises a metal

sho vmg another emb@dlment_
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Fig. 5 is similar showing yet another embodiment; and

F1g. 6 is a vertical secticn of the top portion of a cell
embodying the mvention after use.

Broadly, the invention compvrises in combination, a
venting washer below the top closure of a leak-resistant
dry cell and a vieldable inner sealing member defining

free space above the depolarizer mix of the cell.

Referring to the drawing, there is shown in Fig. 1 a
leak-resistant cell of a particular type of construction
for which the invention is well suited. The cell C com-
prises a zinc cup electrode 10 having therein immobilized
electrolyte 12, a depolarizer mix 14 and a carbon elec-
trode 15 embedded in the depolarizer mix 14. Just
beiow the top of the cup 19 and so placed as to define
a lower free space 18 above the depolarizer mix 14 and
an upper iree space 24 i1s an inner seal comprising a
top collar 2¢ and a scit seal 22 held in position by the
upper end cf the cup 1§ which is inwardly bent as shown
at 23. The top ccllar 2§ is preferably composed of
paper or other fibrous material protected against penetra-
tion of electrelyte by a coating 21 of vplastic such as
polyethvlene, for example. A bead 25 may be provided
in the cup electrode 19 to aid in locating the top collar
29 during manufacture of the cell. The sealing layer 22
is preferably composed of a soft wax, a microcrystalline

Fig. 4 is similar showing another er

- wax having a melting point of about 160° C. having been

used successfully., A mixture of asphalt and petrolatum
may be used for this layer if desired, Spaced somewhat
above the soft seal 22 and in the upper free space 24 is
a venting washer 2§ having a central aperture through
which the carbon electrode 16 passes. Preferably the
washer 26 fits the electrode 16 rather snugly sc as to
aid in positioning it during menufacture. The venting
wasner must provide, in conjunction with the closure
of the cell, a passage for gas and preferably is composed
of paper cr other fibrous material. |

A preferred closure comprises a flanged metal cap
28 supported on the top of the carbon electrode 16 and
carrying an insulating washer 39 on which rest the
inner peripheral edges of a metal washer 32 whose outer
edges are in liguid-tight engagement with a jacket 34. In

the construction shown in Fig. 1 the jacket 34 is non-

corrodible, bars the passage of liquid and fits the elec-
frode 19 rather lcosely, thereby providing a supple-
mentary chamber 3& for receiving cell exudate in the
event of perforation of the zinc electrode 10. Also as
shown, the jacket 34 1s secured to a “false bottom” 38
which makes contact with the zinc electrode 10.

As shown in Figs. 2 to 5 inclusive, the Invention is
applicable to other constructions. For example, refer-
ring to Fig. 2 the venting washer €0 may be of a diameter
somewnat greater than that of the zinc cup electrode 1§
and rest upcen its top edges. Or, -as shown in Fig, 3, a
one-piece cover 42 which may be provided with a vent
44 may be used instead of the three-piece closure shown
mm Figs. 1 and 2. It will be observed that the venting
washer 40 used i1n this construction is of the larger
diameter as shown in Fig. 2. This servess to insulate
the cover 42 from the cup elecirode 18 as well as to
serve its venting function. In Fig. 4 an alternative con-
struction is shown in which the outer peripheral edges
of the metal washer 46 of a three-piece closure are
attached to the upper edges of the zinc cup 18, the in-
ternal construction otherwise being the same as that
shown in Fig. 1. With this type of construction any
jacket (mot shown) may be provided for the cell and
secured thereto in conventional manner. As shown in
Fig. 5 a tube 59 of cardboard or other gas-permeable
material may be provided about the carbon electrode 16
in the free space 18 to prevent cell exudate from coming
into contact with the electrode and thereby blocking it




- the lower space 18, relieving pressure therein. -
" perforatlon of the zinc electrode 1¢ occur with emission

| 'to the passage of gas. Of course such a tube can be used

o in any of the constructions shown. | |
. Having described. the construction of cells meorpo-
- rating the invention, its operation may now be visualized. -

‘During use of ‘a dry cell, -and especially under severe
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conditions, "gas ‘s released This- gas may be- vented -

through or "around the earbon electrode 16,

fect on. the inner . seal

- sure or jaeket side wall without ¢

At the same time, liquid may be exuded from the de-
polarizer -mix and accumulated in the free space 18.
Under the . pressure .of such liquid and entrapped gas, .

| rade up of the top collar 20 and sealmg'

layer 22, being yieldable, is “displaced upwardly in the

By-such displacement, the

 the inner seal

' _dlrecﬂon of the top closure.
volume “of ‘the upper free space 24 is added to that of

of liquid.to the chamber 36 between the ]aeket 34 and
- electrode 10, such liquid is barred from passage out the

~closure by the sealing layer 22 which, as shown in
| Tectively blocks off the joint between the closure |
;.member 32 and the ]aeket 34. In the cases of Figs. 2 -

o Fig.'6, ¢

- and 3, this funetlon is performed by the ventmg washer
| .. '40 - | _

electrode’ 16, or between it and the- displaced edges of
‘the inner seal, to the venting washer 26 and to the in-

into the
" upper.free space 24 and eventually out through the clo-

It will be seen, however that desplte the dlsplaeement ’
of the inner -seal, a venting path for gas still remains.
This path leads from - the free.space 18, up through the -

10

in the cell; and in sald free space between said inner seal-"
- and said closure a substantially flat venting washer adapt- S
ed to provide a path for venting gas from said cell m
association with said gas venting means in said closure -
-reﬂardless of the position of said: dlsplaeeable inner seal.
- 2. The combination defined by claim 1 in which said
inner seal comprises- a -non-absorbent collar extending - -
from said cup electrode to said second-electrode-and a .
soft, tacky sealing material overlying said collar and =
adapted to adhere to said cup. electrode and. to exposed =~ .
- portions of the unders1de of sald elosure whea Sald seal 15 . -

 displaced.

‘Should

sulating washer 30 and eventually out of the cell and its

container.

container. . In a cell eonstructlon ‘having _a one-piece

metal cover. as shown in Fig. 3, the venting path may

be through ‘the ‘vent 44 or through ‘the _joint between

Thus, gas is continuously vented and no sub- .
stantial gas pressure is ever built up in the cell or its

the .cover--42 and the jacket 34 or_ through the side

‘wall of the jacket 34. It will be noted that the venting
washer. 40 -overlies the top edges of the container elec-.

- the jacket 34.

-+ A-number. of test ce]ls embodylag the invention have
L _beea ‘made -and subjected to tests ranging from normal
These tests demonstrated the
- effectiveness -of the invention, for cells otherwise identi-

usage. to-severe abuse. .

- cal.in:construction but havmg no venting washer failed

-' by: bursting under- the: pressures developed therein .while
‘those. cells embodying the- invention consmtenﬂy showed -
no evidence of pressure buﬂd—up and did not Ieak under -
: | - 50

| breakdown tests.

~“One of the- advantages of the mvention derwes from
~ the elimination of the eomfentlonal vent in the cap on
In prior- eonstruetlons such -vents

the central: electrode;

have been used .to permit-gas to escape, -but some hqmd |

_frequently esoaped therefrom as well, damagu::tar the con-
In the construction of the invention the -

| taetmg surface. -
cap 18 preferably not vented, and-a more tortuous venting

- path is- provided. Such moisture -as ‘may be - -entrained
o owith the ‘gas.is -entrapped - under ‘the closure- or- absorbed'- |
" in the venting or-insulating washer. - -

Although speelﬁo struetural . detaﬂs have been glven

= _d;hereln by way of- illustration, it will be - -apparent- that-the

~principles of the invention may be apphed “to other con-
. structions- than those shown o e T
T olalm SR L

1. In a- Ieak-res:tstant dry eell eomprlsmg a cup elec-

55

trode 1¢ and extends: substantlally to the inner Walls of-_,‘.!‘o |

3. The comblnatlon deﬁned by elaun 1 in whleh sald

B elosure comprises a flanged metal terminal member car- .
ried by the central electrode of said cell, an insulating -
washer carried on the flange of said member and a metal
‘washer, the inner peripheral edges of which rest upon '
“said insulating: -washer, said msalatlag aashei eonstitut-

mg said -gas veénting means.

4. ‘The combination défined by elalm 1 in Whl{:ﬂ there‘ |
is provided in said free space between said inner seal and
said depolarizer mix means for preventing cell exudate.
from contacting the central eleetrode of sa1d eell extend- R

ing therethrough. -

S0 A Ieak-remetant dry- cell eompnsmg a eonsamable o
- metal container -anode having therein -electrolyte, depo-

~ larizer mix and a central non-consumable electrode; a..
- 11gid top closure having therein gas venting means- for

- said cell; an inner seal in said container -ancde positioned |
between Sﬂld depolarizer mix and said top closure and-
out of contact with -either, thus defining a free space
above said depolarizer mix and.a free Space- below said -
- closure, -said  1nner seal being displaeeable in - the direc-

_ tion-of said top closure in response to pressure within the
cell; and a eubstantlally flat venting ‘washer in said free -
spaee between said inner seal and said. closure ”ald vent-
ing washer providing .a venting. path for-gas in-associa- -

tion with said top. closure ventlnﬂ mea:os regardless of the
posmon of said. inner seal: o

6. A leak-remstant dry eell eomprlsmg a eoosumable_ |

: 'metal cup anode having therein -electrolyte,-depolarizer

- mix and a central - non—consumable electrode, ‘a rigid. top -

closure for said cell secured to said cup anode and hav-

mg gas venting means theréin; an -inner -seal pOSIthHEd s

5 in-said cup anode between said depolarizer-mix -and said -

" closure and out of contact with either, thus defining-a free
space above said- depolarlzer*mlx and-a free ‘space below. S

- said closure, said inner seal being displaceable in the di-

" rection of-said top closure in ‘response to-pressure- mthm;

said-cell; and a substantlally flat - venting washer-in said -

free space between said inner seal and- said closure, said

venting washer- providing a venting - path for gas in as- -

sociation ‘with said top closure ventiag means regardless-

of the position of said inner seal. | | L N

7. A leak-resistant dry cell compnsmg a consumablev._ N

_ ‘metal cup -anode having therein ‘electrolyte, depolarizer -

 “mix and a central mon-consumable electrode,-an electro- . -
lyte-proof jacket for said cup. anode longer than said: .
‘anode and extending beyond it, a rigid top closure for

- 60 "said cell secured to said ]aeket and having gas VEIltng'_"-:

" means therein, an inner seal in said cup anode positioned

65

- "__"trode containing electrolyte-wet- depolarizer mix, and-a

. second. electrode embedded: therein, -the combmation of -
.a r1g1d closure -for- sa1d cell; -said ¢losure haVing. gas:vent- -
- .-ing means therein; an-inner- Seal ;positioned between said
L _._-depolarlzer mix and said ‘closure -and -out-of contact: with
-either, thus deﬁmng a free-space between said-séal-and - -
“said closure and a free space between said -seal and -said
_depolarizer mix, said ‘inner “seal" béing- displaceable. in:

- 15

= the dlreouon of :said. closure mn response to pressme Wlth-

70.

“between said depolarizer mix and said closure -and out

.of contact with either, thereby defining a free space- above |

said depolanzer mix and a free: space below said closure, - -

said inner seal bemg dlsplaceable in the direction of said =

top -closure in response to pressure within said cell; and

~-a substantially flat venting washer in said free. space be-
" tween said inner seal and said top closure, said venting

" . washer providing a veatmg path for gas in association -

‘with said top closure ventmg means regardless of the p051-' S

o Q-_tlo:o of said inner seal. |

* ”r.,_ . _
r ;o o .

‘8. Ina leak-resistant dry eell COIllpI‘ISIIlg a consumable .

- metal cup anode containing therein, a depolarizer mix |
~and a central electrode embedded therein,. the - combma-’ L

tlon of a ]aeket and a r1g1d top elosure for sald ce]l sald
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5

closure being secured to said jacket and having gas vent-
ing means therein; a displaceable inner seal positioned
between said top closure and said depolarizer mix and
out of contact with either, thus defining a free space
above said depolarizer mix and a free space below said
top closure, said imner seal being displaceable in the
direction of said top closure in response to pressure
within said cell; and in said free space between said cell
and said top closure a substantially flat venting washer
adapted to provide a path for venting gas from said cell
in association with said gas venting means in said closure
regardless of the position of said displaceable inner seal,
said washer being of a diameter greater than the diam-
eter of said cup anode. |

5

11t

0. The combination defined by claim 8 in which said
closure is of metal in one piece.
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