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(57) Abrégé/Abstract:

A battery including a casing having an inner surface defining a chamber in which an electrolyte is disposed therein; a conductive
surface located within the chamber adjacent the inner surface of the casing, the conductive surface being configured for electrical
communication with an anode terminal of the battery; a permeable separator sheet located within the casing configured for
electrically isolating the electrolyte from the conductive surface; a conductive rod having a first end configured for electrical
communication with a cathode terminal of the battery, and, a second end of the conductive rod configured for electrical
communication with the electrolyte; and an opening disposed in the casing; wherein the casing includes at least a first and second
portion that are movably attached to each other, the first and second portions being movable relative to each other between at least
a first attached position whereby the opening is substantially blocked from allowing ingress of a liquid into the casing via the
opening, and, a second attached position whereby the opening is substantially unblocked so as to allow ingress of the liquid into
contact with the electrolyte in the chamber via the opening to activate the battery by generating a potential difference between the
conductive surface and the conductive rod.
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(57) Abstract: A battery including a casing having an inner
surface defining a chamber in which an electrolyte is dis-
posed therein; a conductive surface located within the cham-
ber adjacent the inner surface of the casing, the conductive
surface being configured for electrical communication with
an anode terminal of the battery; a permeable separator sheet
located within the casing configured for electrically isolating
the electrolyte from the conductive surface; a conductive rod
having a first end configured for electrical communication
with a cathode terminal of the battery, and, a second end of
the conductive rod configured for electrical communication
with the electrolyte; and an opening disposed in the casing;
wherein the casing includes at least a first and second por-
tion that are movably attached to each other, the first and
second portions being movable relative to each other
between at least a first attached position whereby the open-
ing is substantially blocked from allowing ingress of a liquid
into the casing via the opening, and, a second attached posi-
tion whereby the opening is substantially unblocked so as to
allow ingress of the liquid into contact with the electrolyte in
the chamber via the opening to activate the battery by gener-
ating a potential difference between the conductive surface
and the conductive rod.



1
A LIQUID-ACTIVATABLE BATTERY

Techwical Field

[0001] The present invention relates o the Seld of reusable batteties and particudarly
batteries which are activated by addition of & Hguid such as waler.

Background of the Invention

[0002] Conventional off-the-shelf type AA and AAA balteries lerd fo dsteriorate in
parformance over tme during storage. This can pose a serious problam where the
reliabiity in parformance of the batteries is of critical importance - for instance, in an
emergency situation whaere the hatleres are required to power a flashiight, 2 radio, a
mobile telephone, or other potentially life-saving electronic device.

[0003] In sesking to address this problem, water-activatable batieriss have been
davelopad which can be stored for a relatively long period of time in an inactive state
fthat 15, where water has not yet been mided with the elecirolyvie powder mibdurs
within the batlary fo activale the elecirolyie powder misture) without substantial loss
in performance of the battery when the hattery is subsequently activated by addition
of water.

[O004] However, existing water-activated batteries also axhibit certain drawbacks
inchuding that the structure and matenal composition of such batteries s siill
considerad by some (0 be unduly complex and more costly than may be necessary 10
producse in volume, The structure of existing watergotivated battaries ie also such
that parts of the balteries may be accidentally lost, thus rendeting such balterins
useless. This of course is undesirable parliculardy in an emergency siiuation,

G005} Furthermore, during production of bialleries, problems tend to arise in filling
the battery casing with elestrolvte powder. Specifically, when the electrolyte is being
poured into the batlery casings. the sletirolyte powder tends o clog up the delivery
channel which neads 10 be frequently cleaned out. This problem with clogging of the
tube infroduces unacceptable delays and inefficiencies in the production of batieries
and affects the overall cost of production.

Date recue/Date received 2022-06-16
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Summary of the Invention

fO008] The present ivention seeks fo alleviste &t least ong of the problams
discussed above in refation to the prior art.

{0007} The present invention may involve several broad forms.  Embodiments of the
prasamt invention may inchude one or any combination of the diferent broad forms
herain dascribed.

10008} In g fivel broad form, the present invention provides & battery including:

a casing having an inner surfsce defining a chamber irswhich an elecirolyte is
disposad therain:

a conduciive surface located within the chamber adiacent the inner surface of
the casing, the conductive swrface being configured for electrical communication with
an anode termingl of the baltery;

a permesble sepavator sheet lotated within the casing configured for
slectrically isolating the slectrolyte from the conductive surface;

8 conductive rod having o first end configured for eleclical communication
with 3 cathode ferminal of the baltery, and, a8 second end of the conductive rod
ronfigured for slectrical communication with the electrolyie; and

@ opaning disposaed in the casing,

wherein the casing inchudes ot least & first and second portion that are
movably attached {0 each other, the first and second portions being moveble relative
to sach other between &t least a first atached position whereby the opening is
substantiagly blocked from aliowing ingress of a Houid into the casing via the opening,
and, a second attached position wheraby the opening is substantially unblocked so
as to aliow ingress of the liquid info cordact with the slackrolyie in the chamber via the
opaning o activale the battery by generating 2 potentisl difersnce bebveen the
conductive surface and the conductive rod.

008 Preferably, the first and second pordions may he movaile relative o sach
other by at least one of a sliding. & rolating. & pivoling. a twisting. a pulling and a
pushing movement,

0010 Typically, the first and second portions of the casing may include parts of a
valve of the casing for controlisbly alfowing ingress of the iquid indo the chamber.,
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091 Preferably, the casing mey include o plastic materisl, More preferably, the
plastic may include a regyciable plastic rmaterial,

{G012] Preferably, the conductive swrface may include & conductive fining of the
sasing.

f0013] Preferably. the conductive suface may inchude a zinc material,

[0014] Preferably, the conductive surface may include at least one of an abatement,
2 slot, and & sades of aperiures axtending substantially along an siongste axis of the
conductive surface,

[O015] Preferably, the at least one of an shatement, a slot and a series of aperiures
may be formed as & cub-oud of the conductive swrface.

o068} Preferably, the anode temminal may be disposed in & first end portion of the
casing, the first end portion inchuding s combination of a plastic material and & metsl
material. Preferably, the plastic region may concentrically surround 3 core formed by
tha metal matarial,

a017] Profersbly, the presert invention raay include a spring configured for
positioning within the casing to provide slectricsd cormmunication bebwesn the
conductive surface of the casing and the snode ferminel.

[o018] Preferably, the slectrolyle may include substantially spherical particles having
diameters approximately in the range of around 0.2-0.8 mm,

f0018] Preferably, the slecirolyte may include particies having densities in the rangs
of approvimatsly 171175 glom3,

JO0ROY Preforably. the porticles may inchude wader cordent of approsimmately 3% o
iess.

{0021] Ina second broad form, the present invention provides a battery including:
& plastic casing having an inoer swiace defining a chamber in which an
alectraiyia is disposed thereain;
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a conductive suface incated within the chamber sdiacent the ihner surface of
the sasing, the conductive surface being configured for slectrical communication with
an anode terminal of the battery;

a parmesble separator sheel located within the casing configured for
slectrivally isolating the aleciralyte from the conductive surface;

a conductive rod having a first end configured for electrical communication
with & cathode terminal of the battery, and, & second end of the conductive rod
configurad for slectrical communication with the electrolyte; and

an dpening disposed i the casing o gliow ingress of g liguid inte the
chamber o activate the battery by generating & potential difference bebwesn the
conductive surface and the conductive rod,

f0022] Preferably, the plastic may include & recyciable plastic material,

00231 Typically, the conductive swiface may include a conductive lining of the
nasing.

00241 Freferably, the conductive surface may include a zine malerial

I025] Prefersbly, the conductive surface may include at least one of an abatemend,
& slot, and a series of apertures sxtonding substantially afong an elongate auds of the
sondiuctive surface.,

[O0268] Preferably, the af least one of an abatement, a slot and a series of aperiures
may be formed as & cut-out of the conductive surface.

0027 Preferably, the anode ferminal msy be disposed in & first end porion of the
casing, the first end portion including & combination of a plastic material and & metal
material,

f0028] Preferably, the plastic region may concendrically sumround a core formed by
the medal matenal,

O02e] Preferably, the present invention may include a spring configured for
positioning within the casing o provide electrical communication between the
conductive surface of the casing and the anode terming].
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0301 Preferably, the casing may include at least & fiest arvd sectnd portion that ame
movakdy stiached 1o sach other, the first and secork! partions belng movable relative
to gach ofther betwean at least a first attached position whereby the opening is
substantially blocked from allowing ingress of & ligquid into the casing via the opening,
and, a second attached position whereby the opening is substantially unblocked so
as o allow ingress of the lguid into contact with the alectrolyte in the chamber via the
opening o activate the baltery by generating & potentisl difference between the
conductive surface and the conductive rod.

0031] Preferably. the first and second porfions may be movable relative 1o sach
other by at least one of a sliding, a rolating, & pivoling, & twisting, & pulling and a
pushing movernent,

JO032] Preferably, the first and second portions of the casing may include parts of a
walve of the casing for controllably allowing ingress of the Bquid into the chamber,

[D033] Preferably, the slectrolyle may include substantislly spherical particles having
ciamslers approximately in the range of arownd 0.2-0.8 mm,

0034] Prefersbly, the slectrobvie may include particles having densities in the rangs
of approsimataly 1701076 glom3.

[Q035] Praferably, the parficles may inchude water confant of sipproximately 3% o
fens,

[O036] 1 = thind broad fory, the present invention provides a baltery including:

2 casing having an iner swrface defining a chamber in which an slecirolyts is
disposed therein;

a8 conductive swrface located within the chambeyr adiscent the inner surfacs of
the casing, the conductive surface being configured for slectrical commumication with
an anode terning of the batlery;

a permeabls saparator shest eated within the casing configured for
glectrically isclating the electrolyte from the cornductive surface;

a conchuctive rotd having a first endd configured for ¢lectncal communication
with @ cathtde termingl of the baftery, sand, & second et of the conductive rod
cordfigured for glectrical commurdcation with the slectrolyle; and
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an ppening disposed in the casing o allow ingress of a liguid into the
chamber 0 activale the baltery by generaling & polential difference between the
conductive swiace and the conductive rod;

wherein the conductive surface intludes at lsast one of an abatement, a sio,
and 3 series of aperfures extending substantially slong an slongate axis of the
conguctive swrface,

[0037] Preferably, the casing may include a plastic material. More preferably, the

(o038] Typically, the conductive swrface may include & conductive lining of the
casing.

(O039] Preferably, the conductive surface may include a gine material,

P040] Preferably, the at least one of an abatement, a siot and a series of apertures
may be formead as a cubout of the condluctive switace,

{0041] Preferably, the casing may include at lsast a first and sscordd portion that are
movably sflached 1o sach other, the first and second portions being movable relative
o each other bedweean ot least a first atlsched position whareby the opening s
substantiadly blocked from allowing ingress of & liguid into the casing v the opening,
and, & sscond attached position whersby the opening is substantially unblocked 50
as to allow ingress of the liguid into contact with the ¢lectrolvte in the chamber via the
opening o activate the battery by generaling & potential difference between the
conductive surface and the conductive rod,

f0042] Preferably, the frst and second portions may be movable relative o sach
other by at loast one of a sliding, a rotating, a pivoling, 2 twisting, & pulling and a
pushing movernent,

0043] Preferably. the first andd second portions of the casing may includs pants of a
valve of the casing for coptroliably allowing ingress of the lquid into the chamber.

0044] Preferably, the anode terminal may be disposead in & first end portion of the
casing, the first and portion including a combination of 8 plastic material and & metal
material,
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0481 Preferably, the plastic region may concentricaly surrourntd a core formed by
the metal material,

foDs8] Preferably, the present invention may incide 8 spring configured for
positioning within the casing t©o provide elecirical communication bebwean the
congiuctive swrface of the Casing and the anode tenminal.

0047] Preferably, the slschrolyte may include substantialty spherical particles having
diamsters gpproximataly in the range of around 0.2-0.8 mmn

fold8] Preferably, the slecirolyte may include particles having densities in the rangs
of approimately 1710175 glom3.

(00491 Preferably, the particles may include water content of approximately 3% or
less.

00B01 In & fourth broad form, the present invention includes a battery including:

a casing having an bhwer swiface defining a chamber in which an slectrolvis is
disposad therein;

& conductive surface located within the chamber adiacent the inner surfsce of
he casing, the cornductive surface being conligurad for electical communication with
an anade erming of the battery,

a pesrmeable separator sheet located within the casing configured for
slectrically isclating the elsctrolyvte from the conductive surface;

a conductive rad having a first end configured for electrical commundcation
with 8 cathode ferrminal of the battery, and, & second et of the conductive rod
cordigurad for sleckical commurnitation with the slsctrolyle; and

an opening disposed in the casing o sllow ingress of a liquid into the
chamber fo activate the battery by gensrgling & polential difference hebveen the
conductive surface and the conductive rod;

wiherein the snode tarminst is disposed iy g first end portion of the casing, the
first end portion including a combination of & plasiic material and & netal maledal.

[O051] Preferably, the plastic ragion may concantrically surround a core formed by
tha metal raterial
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OS2 Preferably, the peesent invention may include a spring configuresd for
positioning within the gasing o provide eslectrical communication between the
gonductive suwitace of the casing and the ancde temminal.

[O063] Preferably, the casing may include a plastic material. More preferably, the
plastic may include & recydlable plastic material.

0054} Typically, the conductive surface may include a conductive lining of the
casng.

{o055] Preferably, the conductive surface may include a 2inc material,

fo0s8] Preferably, the conductive surface may include at least one of an abatement,
a slot, and a series of aperiures exiending substandially along an dongste axis of the
conductive surface.

[OO57] Preferably, the ot least one of an abatement, & siof and a series of apertures
may be formed g% a cutout of the conthuctive surface.

005al Preferably, the casing may include 3t least a first and second portion that are
movably aftached 1o each other, the first and second portions being movabde relative
fo each other betwean s feast & first atlached position whareby the opening is
substantially blocked from aflowing ingress of & liguid into the casing via the opening,
and, a second attached position whersby the opening is substantially unblocked so
as 1o allow ingress of the liquid into contact with the electrolvie in the chamber via the
opening 1o activate the baltery by generaling & potentiat difference between the
conductive surface and the conductive rod.

00501 Preferably, the first and seoond porlions may be movable relative to each
oihwr by ol least one of a sliding, a rotating, 8 pivoling, 2 twisting, & pulling and a
pushing movesnient,

{o0a0] Preferably, the Bist and second porlions of the casing may include parts of a
valve of the casing for controliably aliowing ingress of the liquid into the chamber,

D081 Prefarably, the slachrolvie may include substantially sphearicsl particles having
diameters approximately in the range of around 0.2.0.8 mm,
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[0062] Preferably, the electrolyte may include particles having densities in the range
of approximately 1.71-1.75 gfom3.

{G083] Preferably, the particles may include wader content of approximately 3% o
hoss.

[o064] In a fifth broad form, the present invention provides a mathod of filling a
battery casing with an slecirolyte powder inchuding the steps of.

) forming the slectrolyte powder into substantially sphevicalb-shaped particies
having diameters approximatsely in the rangs of sround 0.2-0.8 mn and

{iy charmeliing the substantially-shaped particles into the baltery casing,

[o085] Preferably, the substantially spherical-shaped particles may include densities
in the range of approdimately 1.71-1.75 glom3.

o0ee] Preferably, the substantislly spherical-shaped particles may include water
cortent of approximately 3% or less.

{00871 Preferably, the step of channelling the particles into the battery casing may
inciude pouring the particles info the hattery casing via a funnsed,

10063] Preferably, the present invention may include a step of shaking or vibrating
fhe baltery casing during or after the particies gre channslled irdo the battery casing.

[O069] In a sixth broad form, the present invention provides a battery including a
battery casing having an electrolvie powder disposed therein in accordance with the
£tk broad form of the pragent invention,

O070] In a further broad form, the present invention provides g battery including:

a casing having an inney surface defining a chamber in which an electrolyis is
dispased therein;

a conductive surface located within the chamber adiavent the inner surface of
the casing, the conductive surface baing configurad for electrical commurication with
an anode termingt of the battery,

& permeable separatyr sheet jocaded within the casing configured for
alpctically isolating the slectrolyte o the conductive swface;



CA 02954389 2017-01-05

WO 2016/004843 PCT/CN2015/083405
10

a oorluctive o having a first end conBogured for gecidcat communication
with a2 cathode terminal of the battery, and, a3 second end of the conduttive rod
sonfigured for slecticsl communivation with the slectrolyte; and

an opening disposad i the casing,

whersin the casing is configurable bebwesn ot Ieast one of a first configuration
whersby the opaning is substantially blocked from allowing ingress of a liguid into the
casing via the opening, and, 2 second configuration whereby the opening is
substantially unblocked so as fo allow ingress of the liquid into contact with the
gectroiyie in e chamber via the ppaning o aclivals the battery by genersling a
potartial differance between the conductive surfacs and the conductive rod.

G071 Preferably, the casing includes &t least a first and second portion thet are
movably sttached o each othey, the first and second portions being movable relative
to each other between at leest the first configuration whereby the opening is
substantially blocked from allowing ingress of & Equid into the casing via the opening,
and, the second configuration whereby the opening is substantially unblocked s0 as
fo allow ingress of the Hquid info contact with the slectrolyte in the chamber via the
gpening o activals the baltery by generaling s polential difference between the
conductive swrface and the conductive rod,

Brief Desoription of the Drawings

A072] The present inverntion will become more fully undersiood from the following
detailed description of a preferrad but nondimiting embodiment thereof, described in
cornection with the accompanying drawings, wheneain:

f0073] Figure 1 shows a side cul-away view of a first esbodiment ballery in
accordance with the present invention;

o7 4] Figure 2 shows g magnified side cubaway view of a first end of the first
embuodiment battery #lustrating one way in which the first end porlion may be
movably attached to the ovlindrical section of the casing to conteoliably allow ingress
of water into the casing;

[RO7E] Figure 3 shows a corgluctive lining configured for lining the Inner swface of
the casing in accordance with ambodiments of the present invention; and
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10076) Figure 4 shows the conductive fining in sheet form before being rolfed into a
cylindricad configuration.

Detaited Desoription of Preferred Embaodimants

o077 Prafermed smbodiments of the presergt invention will now be dastribed with
refarence 1o the accompanying drawings 1 0 4. The exemplary embodiments
described herein include a battery that is activatable by conbrofiably allowing ingress
of g figuid into a shamber of ihe batlery vis an opening in ihe battary casing and inlo
contact waith an elecirolvie powdsr {104} within the chamber. Such ambodimernts may
be suitably configurad to comply with standard shape and dimension requirsments of
oif-the-shelf vpe AA and AAA Datteries sl providing an sleciricgl owtput which may
be companable © off-the-shelf type AA and AAA batteries,

embodiment of the present invention. The batlery includes & casing (1014, 1B,
1010 made from a8 bicdegradable plastic material which comprises a oylindrical
section {1014} disposed belween first and second end portions (1018,104C) which
are attached {0 opposing snds of the cvlindncal section {101AY of the casing.

fO079] The first anyd portion (1DIR) of the casing s configured o be movably
aftachad to the oylindricad section (1014} of the casing so thist |} is movable beatwveen
at lpast o first atfached position whereby ingress of watler is possible via an opening
digposed in the casing, and, 8 second attached position whersby ingress of water in
fo the casing via the opaning in the casing is blocked. When arrangad in either of the
first and second atlached positions, the first end portion (1018} of the casing is
cordigurad so &3 to not be separaied or detached from the oviindrical sextion {1014}
of the casing in ordinary use of the batlery, In condrast, cerlain existing water
activated hatterdes comprise of @ batlery casing with an end cap that is detachable or
separable from the casing (for example, it may be unscrewed from the casing) in
order to allow the casing o be flled with waler vig an opening in the end of the
casing. However, when detached or separaled from the casing, the end cap of such
axisting water-gctivated batterdes may be easily lost or misplaced. Accordingly, such
& probiem may be slleviated by embodiments of the present invention.

00801 Figure 2 Hustrates an exemplary embodiment i which the firgt end portion
{1018} of the casing is rotatably atached 1o the oylindrical section (1014} of the
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casing. in this exemplary smwobodiment, the first end portion (1B of the casing
includies a B running 202 around a croumierence of the first end portion (1B
whereby during assembly of the battery whan the fiest end portion (1018} is forced
inwardly of the oylindrical section (101A), the lip (202) resiiently engages with a
corresponding recess 200 running around the inner swuface of the oylindrical
section (1014) of the casing. With the resilient lip (202) received within the recess
{201} the first end portion {1018} is able 10 be coaxially rolated relative fo the
cylindrical section {(101A) of the casing bebwvesn at least the first sitached position
whereby an opening {2000) disposed in the first snd portion (1018) and the opening
disposed in the cylindrical seclion {1014 of the casing are configurad for alignment.
When aranged in this first altachsd position, ingress of waler into the casing is
possible via the aligned apenings by stbmerging the ballery in o water, Corwersely,
when the first end portion {1018} of the casing and the cylindrical section (1014} of
the casing sre rofated ino the second attached position, the opening (2000)
dispased in the first end portion (1018} and the opening disposed in the cylindrical
section (1014} of the casing are no longer in slignment and ingress of water into the
casing is no longer possible.

fonst) In alternative embodimeants of the present invertion, the first end portion
(R of the casing and the oylindricad section (1014 of the casing could be
movably altached o each other in other ways 10 controliably sllow ingress of waler
o the casing without being detsched of saparated from aach other in doing
s0 during ocdinary use of the baltery. For instance, the first and portion (1B} and
the cylindrical section (101A} of the casing could be slidably attached and movabila
redative t each other behween various attached positions 1o controllably allow ingress
of water info the casing. In one such embodiment, whan the first end portion {1018}
of the casing is pulled oubwvardly away from the first end of the oylindrical seclion
{1014} of the casing into a first altached posifion, an opening in the first end portion
{10181 and an opening in the oylindrical ssction (1014} may be in alignment o allow
ingress of water in o the casing. Conversely, when the first end portion {1018} s
pushed inwardly of the first ed of the casing, the apenings may nD jonger be in
glignment and this pravents ingress of water info the casing.  Yel altemstively, the
first end pontion (1018} of the casing may be hingadly aftached o the oylindnical
section {1014} of the casing.

00821 In yet further embodiments, the first end portion (1D18) may not necessanily
ba movably attached o the oyiindrical section {1014) of the casing. i is possible for
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cfher parts of the casing o be configured for movable attachrment relative 1o each in
other ways and configurations fo controliably alfow ingrass of waler in 1o the casing.
By way of example, the first and second end porfions (1018, 1010} of the casing
may be fxad o the respective first and second ends of the oylindrical section {1014}
of the casing and not configured fo move at all. instead, an opening in 1 the Casing
may be disposed midway along the Oingdrical section {(1014) and the cylindrical
section (1014} may comprise first and second movably atiached parts 10 confroliably
allow ingress of waler inlo the casing via the opening. For sase of manufacture and
operation of embodiments of the presend invention, suifably shepsd and dimsnsionsed
off-the-shelf type valve mechanicms such as 2 "wist vpe valve® may be incomporated
in to the casing of the battery to allow for controlisble ingress of water inte the casing.

00831 As shown in Fig, 2, the first end portion (101B) of the casing forms the anode
farminal (2004} of the batlery. Unlike cerigin other waler-activated batleries, the first
end portion (1018} is not made entirely from metsl and is formed from a novel
sombination of biodegradable plastic and metal. The novel configuration of the first
and portion {1018} comprising a combination of matal (2004) and bindegradable
plastic {2008} In embodiments of the present invenlion provides advantages over
axisting balteries in terms of reduced cost of production {dus o the uss of less metal)
g% well 85 reduted overall weight of the battery. The melsl material forms & oore
{20048) exianding from one side of the first ergd portion to the other and which is
soncentrically somrourded by the plastic material {2008). When the first end portion
{101B) is altsched o the oylindrical section (1014) of the casing, the plastic periphery
£2008) of the first end portion {1018} and the plastic material of the cylindrical section
{1014) of the casing may be configured for a certain amount of deformable
angagement with sach other which may tend o provide a better zir-tight seal in
comparison 1 cerain axisting waler-activaled batferies. That s, in certain dsting
water-activated batteries which include a metal end cap and & motal casing, the
mestal-io-mastal sngagement tends o form 8 poorer sesl. Bven with the inclusion of an
o-ring {which adds o the cost and complesity of such pre-existing batteries) the ain
fight seal ray ot be as effective as in embodimerts of the present invention,

[O0B4] The second end portion (104G} s rigidly fixed to the second end of the
cylindrical section (1014A) so as 1o form an air-tight seal between it and the second
and of the oyliinrical sections {1014) of the casing. I cerlaln ambodiments, the
second end portion (1010} may be ivegrally molded with the oylindrical section
{1014) of the casing from a single-piece of biodegradabls plastic. An aperture of
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approdimately 4S8 in dismmeter may be disposed in the centre of the second and
portion {104C) which s configured 1o allow a conductive cathods terminal (1MGY o
profrude thersthrough. The cathode termingd (10107 in this embodiment includes a
stainiess stes! cap (IO which sils in snug-filting fashion within the aperture $0 as
to also provide an aictight seal indo the battery chamber. A carbon red {103) extands
inwardly of the battery casing with one end of the carbon rod (103) being fixed to and
in slectrical communication with the stes! cap (10107} and another end of the carbon
rod {103) extend info the casing so that it will be in slectrical communication with
glectroiyte (104) within the casing whan the casing is Biled with the alsclolyte {104},

ja0BE] As shown in Figs, 1 and 2, 8 oylindrical-shaped conductive lining {102} is
positionad within the oylindrical seotion (1A} of the casing whers # Bes on or
adiacent o an inner surface of the cylindrical section (1014} of the casing fo snugly
complament the inner surface of the casing. The conductive lining (102} includes &
spaced-apadt cubowl slots (1024} which extend substantially in pavaliel with sach
other along an slongate axis of the conductive lining {(102). During manufachure of
this embodiment of the batlery, before the first end portion of the casing is movably
atiached fo the first end of the oylindrical seclion {1014} of the casing, the conductive
fining {102} is insentad info the chamber of the casing via the opened first s of the
eylindrical section {10MA)

10088] The oylindrical-shaped conductve lining (102) i formed by rolling up 8 2ine
ghest such a8 shown in Fig. 4 having approvdmate dimensions of 0.5mm thickness,
A8mn fangth, and 38.5mm width. The cut-out slots {102A) each are approximately
3%erum in length, and 2own in width, When the zinc sheet is nolled in 10 & oylinder, the
diameter of the zing lining is approximately 11.2mm. In alfernative embodimant of the
present invention, an abatement or 3 series of holes may sxtend slong the slongste
length of the conductive lining instead of a siot, Whilst in this embodiment, the siots
are formsd as oub-ouds in the 2ine sheet, ¥ is possible that the slols may be infegrally
forrmed in the zine sheet by use of @ molding techninue. Yel sitematively, the ovarall
sheps and configuration of the conductive lining having the siots, abatements o
serins of apertures disposed thersin may be formed as & composite of o or mors
differard zinc sheets bonded o together using any suifable technigue. The novel
corfiguration of the plastic casing having a conductive fining (102} provides
advantages over existing batteries which comprise of a full metal casing in terms of
reduced cost of production {due to the use of less metal) as well as reduced overall
waight of the baltery without compromising performance of the battery.
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D087 A permneable separator shest (305 i3 aiso located in the ballery casing
adiacent 1o the corgluctive lining, whereby the conductive lining (102) is positioned
petweer the parmeable separator sheets (105) and the inney surface of the casing.
The permeable separator sheet (105) is formed by rofling & doubledayer of 0.08mm
Kraft paper into 8 oylindrical configuraion which can be siid inte position within the
chamber of the casing during manufaciurs of the battery when the first end portion
{1018} is not yet aftached to the first end of the casing. In allemative embodiments, a
synthetic or natursl polymer material could be used, A portion of the permeable
separgtor sheet (105) which iz positoned adiscerdt the second snd of the casing is
folded over s as o form an anvelope for containing slectrolyts {104) particles that
are fo be pourad in to the battery casing via the first end of the oylindrical section
{HIIAY casing from the first end of the casing before being sealed by the first end
portion (1048).

{o088] The electrolyte (104} conyprises & melsl oxide powder such a8 manganese
dioxide, ron oxide or crysiatiine siiver oxide. In this embodiment, the electrolyie
includes approximately 3% ammonium chioride particles, 18% zine chioride particles,
88% manganese dioxide particles, 12.4% acetylense carbon black pearlicles and 0.0%
zine oxide particles by percentage weight of the eleciroivie

f0088] The electrolyte (104} i balbmilled using = mlary o planetary balt mill and
ceramic balls such as agate {camelian). Duwing testing, 2 lsboratory ball-rnilling
machine of 500mi vwolume was used with ceramic milling balls weighing 1100 and
having diameters of 22 4rmm, or, small sized balls weighing 180y weight and having
diametars of 10.0mm. Alse during testing, 150g of slectrolyte was milled on each
ocoasion.  H would be understond that the ball milling of the slecirolyte (104) can be
suitably scaled wp to indusinial size fo accommodate much lerger production,
Electrolyte particles resulting from the balbmilling have substantially spherical
shaped configurations with dismeters approximastely iy the range of around 0.2-0.8
mart, densities in the range of spprodmately 174178 giom3, and water content of
approvdmately 3% or legs. Embodiments of the pregsent invention are assembied in g
humidity confrolied enviromment, conenonly referred 1o as a “dry room™ 10 alleviste
risk of molsture inadvertently actihvating the slectrolyte (104},

{0080] When the alecirolyte {104) particles bave been suitable formad in acoordance
with the above-described process, the elscirolyte {104) particles are poured into the
envelope formed by the permeable separator sheet (108} within the casing of the
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battery via & furmel whilst the first end podion is nob vt atiached 1o the oylindrical
section (101A). Cenlain exisling equipment and processes have been used o §ll
battery casings by funneliing slectrolyie powder o the battery casings, howaver, in
confrast t© such exdsling equipment and provesses, embodiments of the present
rvention wilising slectrolyte particles as desoribed herein tendd o alleviate the
incidence «f particles clogging in the funnel and hence alleviates occurrence of
delays in production of such the batteries. Furthermore, it has been found that the
slectrolyta particles being shaped and dimensioned iy accordance with embodiments
of the present invendion, tend o naturslly allow for waler o pensirale through the
body of sleciroivie within the casing mors readily than in othsr eisting water-
activated batteries.

{0081] During, or after pouring of the electrolvie (104} particies into the permeable
separator sheet {105} envelope, the casing is shaken or vibrated so as o assist in
seltiing the elscirolyte {104} paricles within the permesbls ssparator sheet (1058)
envelops and madmising the amount of electrolyte (104} particles stored within the
casing. Whilst # is possible to also use a plunger 1o assist in further urging the
gieciroiyte {104} paricles info the casing, this step may not be necessary iy order for
suifable amounts of elscirolvie {104} particles 1o be delivered in 1o casings of the
batieries, When the slecirobyie (104} particies have been poursd into the amwelops
farmad by the permeable separator shest (105}, the carbor rodt (103), which extends
from the cathode termingl (10107 inwardly of the casing and into the anvelope, is
sureounded by the slecirolyte (104) padicles 50 as o be in electrical communication
witht the electrolyte {(104).

[0082] When the requisite amount of slectrolyte has bean poured into the casing, the
permeable separator shest (105) is folded over the slectrolyte (104) particles at the
first erd of the casing so as o substantially enclose the slectrobyte powder {104} in
the envelope. Figure 1 shows 8 Bapered ool spring (1081 which is then serted in o
the casing, whersin as shown in Fig. 2, the base (1084} of the coll spring {108) sits
wpon 4 folded over podion of the permeside separsior shest (108 enclosing the
slectrolyie (104}, the base (100A) of the coll spring 105) being wide enough o bein
slectrical cormnurdcation with the conductive lining (102} within the cylindrical section
{1014) of the casing. The {apered end {1088} of the coll spring {108} is configured to
be in elkchical communication with the metal oore (2004} of the firsl end portion
{1098 when the firgt end portion (1018} I8 altached o the firgt end of the sasing.
Convenienily, the presence of the coll spring {108} not only assists in holding the
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parmeable separaior sheet {1055 folded over the deciroiyte, bt slso, e coll spring
{108} is configured (o provide direct slechrical corwrnunication betwesn the condutive
fining {102 ang the anode toemingl {2004) paovided by the metal core {2004}
disposad in the first end portion (OB} of the casing. This provides a notable
improvement over certsin othey water-activated batteries in which a "membrans” or
*refaining member” are used tv hold the permmeable separator shest folded over
within the battery, but which doas not provide direct sleckical communication
hetweaen the conductive surface within the casing and the battery anods terminal.

0083 Embodiments of the battery once assemblad remain in an inactive state uniil
ingress of waler into the casing is effected in accordance with the operation of the
hatlery described asbove, Conveniently, the elongste cubaut slots (102A) provided in
the conductive tining {102} allow for waler that is delivered in to the casing to flow
relatively freely and uniformiy along the langth of the oindrical section (1014} of the
{104} as the waler passed fFom the cubout siolts (1024) through the permeable
separator shest {105} in b contact with fhe electrolyle {@D4). The permeabls
separator sheet {105} enables wicking of waler from regions along the langths of the
cul-ont slots {1024) in the conductive lining {102} and thereafter into contact with the
slechrolvie (1M} vig the permeable separator shest (108). In contrast {© the cartain
existing wateractivated batteries which may for inslance wilise a corupsted medal
shest within the casing in order 10 channel water slong the battery Casing via the
froughs in the corrugation, the use of cut-out glots (1024} in the conductive fining
{102) in embodiments of the present invention terdds to provide at least a comparable
water flow withinn the casing whilst &l the same time alleviating Joss of electrolyie
storage volume within the casing. Also, the use of cut-out siots {1024} in the
conductive lining (102} {n contrast fo the use of a corrugated configuration in the
conductive sheel of sxisting baftteries] may result in use of less overall metal which
sgain reduces overall costs per unit of manulacturs and overall weight of batteries in
sccordance with embodiments of the present invention,

0024] Onces waler has sullably contacted with the slectrolvie in the casing, the
activated slectrolyte (104) chemically rescty with the conductive lining (102} via the
permeaable sheet {105] whereby & potential difference is generated between the
glectrically-isolated conductive rod {103}, and, the conductive ining (1G2). Whilst the
permeable separstor sheat (108) disposad betwesn the conductive lining (102) and
the conductive rod {103} physically and slectrically isoiates them from each other, it
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does silows for free Sow of positive ons therethrugh hat have been produced a5 8
result of the chewnical reactions in a direction o the conductive lining (102) through
the permeable sepavator sheet (105} fowards the conductive rod (103} s0 a8 o
continue 10 generate and maintain the podendial diference. Blectrons are therefors
able 1o fow from the battery through a load device so a5 1o power the load device.

[P0es] Advantageously, due 1o baltery embodiments of the presem invention being
kept in an ingctive state until use, such battery embodiments enjoy a shelflife of
considershly longer duration than corventionst offdhe-shelf type Dalteries intended
for similar use. in contrast conventionsl type batteries tend o detariorate in
performance much faster when in storage dus to the slecirolyte powder mixturs
being activaled at the point of manufsciure. Whilst embodiments of the present
invention described herein are particulary well-sultad for and intended for use during
emergency situations dug to the onger shelllife, the actual oudput performance of
such battery embodiments may be comparable or supsrior t© the power output
sxpected of certain conventional batteries.

0061 Alse asdvantageously, the struciural design and material composition of
patteries in accordance with embodiments of the present invenfion assisls In
providing sase of reusabiiity and recycishility of the comporent parts. The vardous
parts of the haltery can be rapidiy and sfficiently detached from ong angther by use
of an automatad machine.  Thereafiar, the separated pars can e Collecied and
miumed to a factory for redse in the manufacture of naw batleries instead of
incurning time, costs and energy in recydling such parts.  Further cost savings may be
obtained by collecting these re-usable component parts and shipping then in bulk to
a factory i & relatively cost-effective manufacturing judsdiction.

{0087] Those skilled in the art will appreciate that the invention described herein is
susceplible fo varlations and maodifications other than those specifically desoribed
without departing from the scops of the invention. Al such vardations and
modification shich become apparerd o persons skilled in the st should be
considered fo fall within the spirit and scope of the invention as broadly hersinbefors
described. it is 1o be understood that the invendion includes all such varations and
modifications. The invention also includes afl of the steps and features, referred or
indicated in the specification, individually or collectively, and any and all combinations
of any twe of maore of said steps o features.
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o088 The reforence 1o any prior ant i this specification is nol, and should not be
taken a5, an ackoowiedgment or any form of sugoestion that that gvior art forms part
of the comman ganeral knowledge.
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THE EMBODIMENTS OF THE INVENTION FOR WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A battery including:

a casing having an inner surface defining a chamber in which an electrolyte is
disposed therein;

a conductive surface located within the chamber adjacent the inner surface of
the casing, the conductive surface being configured for electrical communication with
an anode terminal of the battery;

a permeable separator sheet located within the casing configured for
electrically isolating the electrolyte from the conductive surface;

a conductive rod having a first end configured for electrical communication
with a cathode terminal of the battery, and, a second end of the conductive rod
configured for electrical communication with the electrolyte; and

an opening disposed in the casing;

wherein the casing includes at least a first and second portion that are
movably attached to each other, the first and second portions being movable relative
to each other between at least a first attached position whereby the opening is
substantially blocked from allowing ingress of a liquid into the casing via the opening,
and, a second attached position whereby the opening is substantially unblocked so
as to allow ingress of the liquid into contact with the electrolyte in the chamber via the
opening to activate the battery by generating a potential difference between the
conductive surface and the conductive rod; and

wherein the opening disposed in the casing is configured to allow ingress of
the liquid therethrough into the chamber when the casing is submerged in the liquid
without requiring the liquid to be forcibly injected in to the opening.

2. A battery as claimed in claim 1 wherein the first and second portions are
movable relative to each other by at least one of a sliding, a rotating, a pivoting, a
twisting, a pulling and a pushing movement.

3. A battery as claimed in claim 1 or 2 wherein the first and second portions of

the casing include parts of a valve of the casing for controllably allowing ingress of

the liquid into the chamber.
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21

4, A battery as claimed in any one of claims 1 to 3 wherein the casing includes a

plastic material.

5. A battery as claimed in any one claims 1 to 4 wherein the conductive surface

includes a conductive lining of the casing.

6. A battery as claimed in claim 5 wherein the conductive surface includes a zinc
material.
7. A battery as claimed in any one claims 1 to 6 wherein the conductive surface

includes at least one of an abatement, a slot, and a series of apertures extending
substantially along an elongate axis of the conductive surface.

8. A battery as claimed in claim 7 wherein the at least one of an abatement, a
slot and a series of apertures is formed as a cut-out of the conductive surface.

9. A battery as claimed in any one of claims 1 to 8 wherein a plastic region
concentrically surrounds a core formed by the metal material.

10. A battery as claimed in any one of claims 1 to 9 including a spring configured
for positioning within the casing to provide electrical communication between the

conductive surface of the casing and the anode terminal.

11. A battery as claimed in any one of claims 1 to 10 wherein the electrolyte
includes substantially spherical particles having diameters in the range of 0.2-0.8 mm.

12. A battery as claimed in claim 11 wherein the particles include water content of
approximately 3% or less.

Date recue/Date received 2022-06-16
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