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DESCRI PTI ON CYLI NDRI CAL BATTERY AND METHOD FOR MANUFACTURI NG THE SAME
Techni cal #ebols7335 The present Invention relates to a cPciradoc/siaso
battery, such as an alkaline battery or & lithiumbattery, in which power
generating elements are accommopdated in a cylindrical battery case and an
opening of the battery case is sealed wwth a sealing nenber, as well as to
a nethod for manufacturing such a cylindrical battery. Background Art
In al kaline batteries having zinc agg g@gb@qq@g active material, there is a
fear that a gas is produced inside th attery, due to the wong charge or

the corrqeyoinBhrehc sArsey | AnbNUESADD FoR MENMSPRETORINE! TiE Farkd'®
attery and even to an explosion of th
Technical Field
The present invention relates to a cylindrical
battery, such as an alkaline battery or a lithium battery,
in which power generating elements are accommodated in a
cylindrical battery case and an opening of the battery
case is sealed with a sealing member, as well as to a

method for manufacturing such a cylindrical battery.

Background Art

In alkaline batteries havinQ zinc as the anode
active material, there is a fear that a gas is produced
inside the battery, due to the wrong charge or the
corrosion of zinc, so as to increase the internal pressure
of the battery and even lead to an explosion of the
battery. The alkaline batteries thus generally have a
burst-proof mechanism, which functions in response to an
increase in internal pressure of the battery to avoid a
possible explosion.

The principle of the burst-proof mechanism is to
intentionally break a specific part of lowered mechanical
strength, which 1s a portion of a sealing member to seal
the opening of the battery, on the occasion of an increase

in internal pressure of the battery, so as to forcibly



battery. The al kaline batteries thus generally have a burst-proof
mechani sm which functions in response to an increase in internal pressure
of the baw®otystass avoid a possible expl osion. The pPCAEPPI/E98s t he
bur st-proof nechanismis to intentionaldy break a specific part-of |owered
mechani cal strength, which is a portion of a sealing nenber to seal the
opening of the battery, on the occasion of an increase in internal
pressure of the battery, so as to forcibly

2 di sghaeaarigec aas gaks sbdesthe Rad ajar tagacbyePeME Pretdhit

battery from being expl oded. ~ A typical alkaline battery having a
prior arttﬁérShtte&fwcﬁrdmcﬁéﬂhé%k%lm.l bed with Fig. 5. A
battery case 21 keeps therein a cathode m xture 22, a séparator 23, and an

anode 24 as powep @epalclll Mikaline battery having a prior art burst-

proof mechanism is described with Fig. 5.
A battery case 21 keeps therein a cathode mixture 22,

a separator 23, and an anode 24 as power generating
elements. An upper opening of the battery case 21 has a
stepped portion 25, which is bent inward by an external
grooving process. A sealing member 29 of a synthetic resin,
for example, nylon, is used to seal the opening of the
battery case 21, and includes an inner tubular member 30
that supports an anode collector 28, an outer tubular .
member 32 that is clamped by the opening end of the
battery case 21, and a joint member 31 that joins the
inner tubular member 30 with the outer tubular member 32.
The joint member 31 has a thin wall portion 34. A metal
washer 26 having a center through hole, in which the inner
tubular member 30 is fitted, and an outer circumferential
portion of an anode terminal plate 33 are fitted in the
outer tubular member 32 of the sealing member 29. The
opening end of the battery case 21 is caulked, so that the
metal washer 26 and the outer circumferential portion of
the anode terminal plate 33 are securely held by the ocuter
tubular member 32. The securely held portion is fixed on
the stepped portion 25 of the battery case 21.

When the internal pressure of the battery



el ements. An upper opening of the battery case 21 has a stepped portion
25, which is bent inward by an external grooving process. A sealing nenber
29 of a sywolewrassresin, for exanple, nylon, is used to seaPCT/ARI0HIIBAI ng

of the battery case 21, and includes an<inner tubular nenber

30 that

supports an anode collector 28, an outer tubular nenber 32 that is cl anped

by the opening end of the battery case 21, and a joint nenber

31 t hat

joins the inner tubular menber 30 with the outer tubular nmember 32. The

joint mengicedsp619 thicketdds POFhéOPn 3 wélrietpairtmhsa 8¢ Raw ng a

center through hole, in which the inner tubular nmenber 30 is

fitted, and
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in the outer tubular nenber 32 of the sealing nmenber 29. The

openlng end

of the battify wASReR1pbtadi kel aiechbeg elh@utilad \V‘;@éhﬁﬁrgﬁgﬁ”d the
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outer circunferential portion of the ano termnal plate 33

are securely
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the stepped portion 25 of the battery case : When t
pressure ofg tdyea behéChrode terminal plate 33.

he i nterna

As clearly understood from Fig. 5, the prior art

burst-proof mechanism has a rather complicated structure

and located inside the battery. The space required for the

burst-proof mechanism sacrifices the capacity for

power generating elements.

the

Once this burst-procof mechanism functions to break

the thin wall portion 34 of the sealing member 29,

an

electrolyte leaks through the opening of the broken

portion. The opening is not closed and the leakage

continues. After the release of the gas, even the

dischargeable battery can thus not be used any longer.

In a high temperature environment of or over 60°C,

the thin wall portion of the sealing member stretches not

to be broken. This accordingly does not work as the burst-

proof mechanism, and may lead to an explosion of the

battery.

The primary object of the present invention

is thus

to provide a cylindrical battery having a burst-proof

mechanism that does not sacrifice the space for power

generating elements but increases the total capacity for

power generating elements.



3 excessively increases, the thin wall portion 34 of the sealing
menber 29 is broken, and the gas flowing through this broken portion is
di schar gedy@idod78ss Vi a through hol es 26a and 33a respecti vepgr/irpoonszsso N
the nmetal washer 26 and the anode term fal plate 33. As clearly
understood fromFig. 5 the prior art burst-proof nechani sm has a rather
conplicated structure and located inside the battery. The space required
for the burst-proof nechani smsacrifices the capacity for the power
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break the thin ma por menber ectrol yte
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and the | eaka conttnues. er e rel ease of the gas, evenh the

by shielding the inside of the battery from the outside

again after the burst-proof mechanism functions to release

the gas from the inside of the battery.

Disclosure of Invention

The primary object of the present invention is
attained by a cylindrical battery that includes a battery
case, in which power generating elements are accommodated,
a sealing member that seals an opening of the battery case,
and a circular groove that is disposed in the vicinity of
the opening of the battery case and has a bottom bent
inward the battery case, wherein the bottom of the groove
has at least one gas discharge aperture that is sealed
with a seal element.

The primary object and another object of the present
invention are attained by a cylindrical battery that
includes a battery case, in which power generating
elements are accommodated, a sealing member that seals an
opening of the battery case, and a circular groove that is
disposed in the vicinity of the opening of the battery
case and has a bottom bent inward the battery case,
wherein the bottom of the groove has at least one gas
discharge aperture that is sealed with an elastic ring set

in the groove.



di schargeabl e battery can thus not be used any | onger. In a high
tenperature environnent of or over 60[err]C, the thin wall portion of the
seal i ng newleeso/sybsset ches not to be broken. This accordi ngl yrdogBoomadsowor k
as the burst- proof nmechanism and nay Bead to an expl osion of the
battery. ' The primary object of the present invention is thus to
provide a cylindrical battery having a burst-proof nechanismthat does not
sacrifice the space for power generating elenents but increases the total

capacity for powgh;98nehat hpYedl ¥BDiSre of the invention are set .
4 Anot her object of the present Invention is also ?o provi de a
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t he batteryO??on?t %e out sﬁ‘ﬁlf agaﬁ a?k’gft e burst-p?oﬁ#gngg%r?ﬁ:siné}a

functions §9+heh82%® organization and content. will be better
understood and appreciated, along with other objects and

features thereof, from the following detailed description

taken in conjunction with the drawings.

Brief Description of Drawings

Fig. 1 is a partly omitted front view illustrating
an alkaline battery in one example of the present
invention.

Fig. 2 shows a first half of a process of
manufacturing the alkaline battery of Fig. 1.

Fig. 3 shows a second half of the process of
manufacturing the alkaline battery of Pig. 1. |

Fig. 4 is a partly omitted front view illustrating
another alkaliné battery in another example of the present
invention.

Fig. 5 is a sectional view illustrating a main part

of a prior art alkaline battery.

Best Mode for Carrying Out the Invention

The cylindrical battery of the present invention has
a circular groove that is disposed in the vicinity of an
opening of a battery case, in which power generating

elements are accommodated, and has a bottom bent inward



the gas fromthe inside of the battery. Di scl osure of Invention
The primary object of the present invention is attained by a-cylindrical

battery t 0{)/@‘5&5&'%5 a battery case, in which power gener cigRbREENt S
are accomodated, a sealing nenber thateseals an opening of the-battery

case, and a circular groove that is disposed in the vicinity of the
opening of the battery case and has a bottombent inward the battery case,
wherein the bottom of the groove has at |east one gas di scharge aperture

that is sealed wth a seal elenenj. he prj mary object and anot her
ob; ect “of U hALESRY  CPRGentiRATSAS LREPAEROD, ST GJiS AFOCHs BaE: 8ty | ha
i ncl udes battery case, _.n I ch power. gene %tin elenents are
accommodat ,SE1%%3I9ﬂ6 ﬂ&ﬁﬁgA¥9ﬁuag%ﬁFgrﬁn Eﬁe%ﬁnf%ﬂl?%éwbﬁPtéry case,
and a circuk&g toove tha is i sposed in the vicinity of the opening of

a

the batter§f C4RB has "HeHot IRLRTD BetRETFattferPT KA L HKer ei n

the bott o ol {1So858848, 195 Al 4580 aR"SolamaTuiP IS FESTLU Erihat 1o
gas presses against the seal element and flows outside
through the gas discharge aperture.

In accordance with one preferable mode of the
present invention, the seal element is a hot-melt adhesive.
It is preferable that the seal element has a ring shape
circularly extending in the groove.

In accordance with another preferable mode of the
present invention, the seal element is an elastic ring set
in the groove to seal the gas discharge aperture.

It is preferable that the elastic ring has a
substantially circular cross section and is held inside
the groove. The elastic ring is held inside the groove by
pressing down and deforming the opening end of the battery
case towards the bottom of the battery case to narrow the
opening circumference of the groove. This arrangement
enhances the effects of the elastic ring to seal the gas
discharge aperture and thereby improves the leakage proof
ability.

Application of a sealing agent layer on a face of
the elastic ring that is in contact with the groove
further improves the leakage proof ability. Application of

a water repellent on a circumferential portion of the gas



in the groove. 5 Wil e the
novel feature of the'invention are set forth particularly in the appended
cl ai ns, thavoowensss on, both as to organi zation and content, ragTiipolveidsett er
under st ood anhd appreci ated, along with other objects and features t her eof
fromthe follow ng detailed description taken in conjunction with the

dr awi ngs. Brief Description of Draw ngs Fig. 1is a partly
omtted front viewillustrating an alkaline battery in one exanple of the
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hal f of thémpre¢esS tHe leakage proof ability.

Preferable examples of the hot-melt adhesive used
for the seal element are graft polymers of polyethylene or
ethylene-vinyl acetate copolymer with an unsaturated acid,
such as acrylic acid, methacrylic acid, or maleic acid.

Typical examples of the elastic material used for
the seal element include vulcanized rubbers like silicone
rubber, fluororubber, and nitrile rubber and thermoplastic
elastomers like styrene-butadiene block copolymer,
polyester-polyether block copolymer, and partly
crosslinked blend of polypropylene and ethylene-propylene
rubber.

Examples of the sealing agent include asphalt,
liquid silicon rubber, and chlorosulfonated polyethylene.
Examples of the water repellent include silicone grease
and liquid silicone rubber.

The present invention is also directed to a method
of manufacturing the cylindrical battery, which includes
the step of: causing a fused hot-melt adhesive to be
ejected from a nozzle of a spfay in a circular groove of a
battery case and solidified to close a gas discharge
aperture of the circular groove. In order to form a ring-
shaped seal element of the hot-melt adhesive, the hot-melt
adhesive is ejected inside the groove while the battery

case is rotated. In the case where a thermoplastic



manuf acturing the al kaline battery of Fig. 1. Fig. 4 is a partly

omtted front viewillustrating another alkaline battery in another-

exampl e of wdgo/gaesent invention. Fig. 5 is a sectiopat/spéotose
illustrating a main part of a prior art 8l kaline battery. Best Mbde for
Carrying Qut the Invention The cylindrical battery of the present

invention has a circular groove that is disposed in the vicinity of an
opening of a battery case, in which power generating elenents are

accomT:)ggt gg?ts gr%q‘éclgzleé Qﬁ%@g&?egéeﬁéﬁm et o 3oUe Rad SaP1a%8 &t one
gas di schaggegpar 13096208t bt e8! c8LE RRE HeN N
i nternal pressure o the

thermoplastic elastomer is injection molded to form a seal
element having a ring shape circularly extending in the
groove of the battery case.

The present invention is further directed to another
method of manufacturing the cylindrical battery, which
includes the steps of: providing a gas discharge aperture
in the vicinity of an opening of a battery case; forming a
channel in a side face of the battery case to provide a
circular groove having the gas discharge aperture in a
bottom thereof; attaching a sealing member to the opening
of the battery case and caulking an opening end of the
battery case to seal the opening; setting an elastie ring
in the groove to seal the gas discharge aperture; and
pressing the opening end of the battery case to be
deformed and thereby narrow an opening circumference of
the groove.

In accordance with one preferable mode of the
present invention, the method further includes the step of
applying a water repellent on a circumferential portion of
the gas discharge aperture inside the battery case, before
the sealing member is attached to the opening of the
battery case.

It is preferable that a sealing agent is applied

inside the groove, before the elastic ring is set in the



case increases to or over an abnormally high |evel, the gas presses
agai nst the seal elenent and fl ows outside through the gas discharge
aperture. WOO00/8733%, accordance with one Pr ef erabl e node of tﬁgr"rB?"@g%ﬁ?t
i nvention, the seal elenent is a hot-nelf{ adhesive. It is preferable that
the seal elenent has a ring shape circularly extending in the groove.
I n accordance with another preferable node of the present invention, the
seal elenent is an elastic ring set in the groove to seal the gas
di schar ge capmover e. ‘It is preferable that the elastic ring has a
substantially circular cross section and is held inside the groove. The
elastic ring i s Héhel fo3ldwinige dpsmwibey epaspiesgodowheamiraséntnm ng t he
opening end of the battery case towards the bottom of the battery case to
narrow t hdnwgebiag dnr detadrlernwkthf refiergingvdo Thies drawbngsent Thenhances
the effects of the elastic ring to seal the gas discharge aperture and
t her eby | jrrawtsgshenllyadddaghrate thel schematic stappdtemésoonfof a
seal ing agent |ayer on a face of

batteries and do not accurately represent the relative

sizes and positions of the respective elements.

Example 1

This example describes a battery having a reset type
burst-proof mechanism.

Fig. 1 shows the structure of an alkaline battery of
this example. A battery case 1 is composed of nickel-
plated steel and also functions as a cathode terminal. 2
cathode mixture 2 mainly including manganese dioxide and
graphite, a separator 3, and a gelled anode 4 including
zinc powder, an alkaline electrolyte, and a gelling agent
are accommodated in the battery case 1.

A circular groove 5 having a bottom bent inward the
battery case 1 is formed in the vicinity of an upper
opening of the battery case 1. The bottom of the groove 5
has one or a few gas.discharge apertures 6. An elastic
ring 7 is set in the groove 5 to seal the gas discharge
apertures 6. In the case of AAA size alkaline dry battery,
it is preferable to form two through four gas discharge
apertures 6 having the diameter in a range of 0.1 to 0.5

mm.



the elastic ring that is in contact with the groove further inproves the
| eakage proof ability. Application of a water repellent-on a.

circunfereptialepartion of the gas PCT/IP00/01980 /
di schar ge aperkure inside the battery cage still further inproves the
| eakage proof ability. Pref erabl e exanpl es of the hot-nelt adhesive

used for the seal elenent are graft polyners of polyethylene or
et hyl ene-vi nyl acetate copol yner mﬁth an unsaturated acid, such as acrylic
acid, nethacrylic aci mal ei c i cal exanples of the

elastic material & c&%ﬁg ?ﬁ@b§§ap éﬁéﬁbﬁyqﬁﬂﬁgﬁg YEFdEniteFeabLERe | ke
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inserted in the gelled anode 4, a thick wall circular

member 11 that supports an anode terminal plate 13, and an

L-shaped outer tubular member 12 that holds a

circumferential portion of the anode terminal plate 13

when an opening end of the battery case 1 is caulked.

One exemplified process of manufacturing this
battery is described with Figs. 2 and 3.
The process first forms the gas discharge apertufes

6 in the vicinity of the upper opening of the bottomed’

cylindrical battery case 1, which is made of a s
predetermined material (Fig. 2(a)). The process thén
inserts molded cylindrical hollow pieces of the cathode
mixture into the battery case 1, presses the cylindrical
hollow pieces in the battery case 1, and forms a channel
in a specific pbrtion on an outer side face of the battery
case 1, which includes the gas discharge apertures (Fig.
2(b)). The process subsequently sets the separator 3 in
the battery case 1 having the groove 5 formed therein to
have the gas discharge apertures 6 on the bottom thereof,
and injects the gelled zinc anode 4 into the recess formed
inside the separator 3. At this stage, a water repellent

is applied on an opening circumference of the gas

discharge aperture inside the battery case 1. For



Exanpl es of the sealing agent include asphalt, liquid silicon rubber, and
chl or osul-f onat ed pol yet hyl ene. Exanples of the water repellent include
silicone gme@ae®@s73and |iquid silicone rubber. The pr es ®ET/IPAYENIBE ONn
is also directed to a nethod of nanufacﬂdring the cylindrical battery,

whi ch includes the step of: causing a fused hot-nelt adhesive to be
ejected froma nozzle of a spray in a circular groove of a battery case
and solidified to close a gas discharge aperture of the circular groove.

|n order tedienenibador WRpekving! grBResd, Uhe 19iprEkL adhiesitt. the
hot-nmelt adhesive is ejected inside the groove while the battery case is

rotated. | pH£SS818b8aFge dIrBREest A¢e formed to be a little
8 el'astonmer 1s used for the seal elenent, a nold is placed to surround
the groove s@fi #t€a babbfir theAseri¥r t#€ the groove 5 as shown in Figs.

1 and 4.

The process then places a sealing member-collector
assembly 14 with the anode collector 8 and the anode
terminal plate 13 in the battery case (Fig. 2(c)). While
the groove 5 is held by a chuck fitted in the groove 5 of
the battery case 1, the battery case 1 is set in a
predetermined caulking device. The process caulks the
opening end of the battery case 1, so as to cause a
specific portion of the outer tubular member 12 of the
sealing member 9, which covers the circumferential part of
the anode terminal plate 13, to be held between a step
formed inside the battery case 1 by the groove 5 and the
caulked opening end of the battery case 1 (Fig. 2(d4)). At
this stage, a sealing agent is applied in the groove 5. It
is not necessary that the sealing agent is applied in the
whole groove. Application may be restricted only to the
vicinity of the gas discharge apertures.

The process then places an elastic ring on a jig 15,
which arbitrarily regulates the diameter (Fig. 3(e)), and
sets the elastic ring in the groove 5 of the battery case
1 (Fig. 3(f)). The process subsequently places the

assembled battery in a sealing device (Fig. 3(g)). The

sealing device includes a table 16, on which the battery



thernopl astic elastoner is injection nolded to forma seal elenent having
a ring shape circularly extending in the groove of the battery case.

The presenwoowensson is further directed to anot her net hodPGT/JP00/01980
manuf acturing the cylindrical battery, whfch includes the steps -of:

provi ding a gas discharge aperture in the vicinity of an opening of a
battery case; formng a channel in a side face of the battery case to
provide a circular groove having the gas discharge aperture in a bottom

thereof; aisambunded sefldig Iepben whikhe aopaippwr walfherbghkery case and
caul ki ng an opening end of the battery case to seal the opening; setting

an el asti cpatfery 1d i tedyecaha aeprekargpmdhtsenalge RALEHUMRveNd
pressing the opening end of the battery case to be deforned and thereby

narrow an @eeAl 1 GHe WS ENCEo Opreble the0@foning end bf BHEEOLAIGHW th
one preferable node of the present invention, the nmethod further includes
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the gas discharge aperture inside the battery case, before the sealing

menber is Bytepkediled 1he OpenbPEnehgt BAA of the battery case 1 is
pressed down by the pressing member 18. The opening
circumference of the groove 5 of the battery case 1 is
then deformed as shown in Fig. 1, so that the elastic ring
7 is compressed and held in the groove 5. The process then
regulates the valve opening pressure of the wvalve
constructed as the elastic ring to seal the gas discharge
apertures, and adjusts the total height of the battery to
a predetermined dimension.

The cylindrical battery of this example has a-.
reversible safefy valve constructed by setting the elastic
ring in the groove, which is formed in the outer face of
the battery case in the vicinity of the opening of the
battery case and has the gas discharge apertures. After
the safety valve functions with an increase in internal
pressure of the battery to release the gas instantaneously,
the gas discharge apertures are sealed again by the
elastic ring. Namely there is no leakage of the liquid via
the gas discharge apertures after the function of the
safety valve. The safety wvalve is'formed on the outer face
of the battery, thereby reducing the required space in the

sealed opening of the battery and enabling the battery to



battery case. It is preferable that a sealing agent is applied
I nside the groove, before the elastic ring is set in the

9 gr oovWO 00/67335  The f ol | owi ng descrjpes exanpl es of t he PHTAEMA1980
invention in detail with referring to the drawings. The draw ngs only
illustrate the schematic structures of batteries and do not accurately
represent the relative sizes and positions of the respective el enents.

Exanple 1 Thi s exanpl e describes a battery having a reset type
bur st - pr oblaveechdnigin capacityfi grorfipahedswilth hveu@mirer odranbalded4 ne
battery of this exanple. A battery case 1 is conposed of nickel- plated

st eel andpalesxf fnechanhsmas Boratxsigples napplicAtion of the
arrangement of the present invention to an AAA size
alkaline dry battery improves the capacity by

approximately 5%.

Example 2

This example describes a battery with a non-reset
type burst-proof mechanism.

Fig. 4 shows the structure of an alkaline battery of
this example. 1In this figure, the same numerals as in Fig.
1 denote the same elements as in Fig. 1. In the structure
of this example, one gas discharge aperture 6 is formed in
the bottom of the groove 5 and sealed by a seal element 7'
composed of a hot-melt adhesive. A Jjacket label 19 is
composed of a heat-shrinkable resin and has a print of a
trade mark, a grade of the battery, or the like.

In this example, the seal element 7' has a ring
shape. The ring-shaped seal element 7' is provided, for
example, by ejecting a fused hot-melt adhesive into the
groove 5 from an ejector while the battery case 1 is
rotated in the Step of Fig. 3(e). |

The seal element 7' may not have a ring shape but be
simply stuck to the circumferential part of the gas
discharge aperture 6, so as to seal the gas discharge

aperture. In this case, since there is a fear that the



cathode m xture 2 mainly includi ng manganese di oxi de and graphite, a
separator 3, and a gelled anode 4 including zinc powder, an alkaline

el ectrol yhge ostbf33 gel ling agent are acconmodated in the baigripsoense 1
A circular groove 5 having a bottom bentt4i nward the battery case 1 is

formed in the vicinity of an upper opening of the battery case 1. The
bottom of the groove 5 has one or a few gas di scharge apertures 6. An
elastic ring 7 is set in the groove 5 to seal the gas discharge apertures

) | | f bl f
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case 1 'n%£Ud%%a éﬁ%n%ugulls stuck to the groove 5 to cover only

the vicinity of the gas discharge aperture 6, there is a
clearance between the bottom of the groove 5 and the
jacket label 19 in a specific part without thé seal
element 7'. When an external force is applied to the
specific part of the jacket label, for example, by an end
of a spring constructed as a terminal of an apparatus
driven with the power of the battery, the jacket label may
be torn or wrinkled. The ring-shaped seal element does not
cause any such problems.

The above embodimenté regard the alkaline batteries,
but the principle of the present invention is also
applicable to other cylindrical batteries, for example,
lithium batteries. Especilally advantageous is application
of the present inveﬁtion to the structure having a stepped
portion defined by a groove, which is formed in the
vicinity of the opening of the battery case, to support
the sealing member. The principle of the present invention
is preferably applied to the lithium battery, in which the
internal pressure may increase abnormally by an abrupt
discharge or chemical reactions under application of

abnormal current loading or abnormal heating.

Industrial Applicability



menber 10 that supports an anode collector 8 having an end inserted in the
gel l ed anode 4,- a thick wall circular nenber 11 that supports an anode
term nal pWR®/6II35 and an L-shaped outey._tubul ar menber 12 RCHIPAYPIIZO o
circunferential portion of the anode terninal plate 13 when an opening end
of the battery case 1 is caul ked. One exenplified process of
manufacturing this battery is described with Figs. 2 and 3. The
process first fornms the gas discharge apertures 6 in the vicinity of the
upper opening of Adfedbstirdbved abdvedrihal praistearty resentionhpeloviadmde of
a predetermned material (Fig. 2(a)). The process then inserts nol ded

cyl i ndri cadyhbhdpihcpilebet téry Heavhhjode bunsdt apeoofit methaniaint eflyacase 1,
presses the cylindrical hollow pieces in the battery case 1, and fornms a
channel idoes speti sacridricontlve apacet @orsipevéacgentraltd nintd Bswen€ase
1, which includes the gas discharge apertures (Fig. 2(b)). The process
subsequentdyt sthertheexedatiost81li capbiod hatfiex ypowere Heh@watgisidie groove
5 fornmed therein to have the gas discharge apertures 6 on the bottom

t hereof, elements.

Application of an elastic ring for the seal element
gives the cylindrical battery that effectively prevents
leakage of the electrolyte even after the function of the

burst-proof mechanism.



and injects the gelled zinc anode 4 into the recess forned inside the
separator 3. At this stage, a water repellent is applied on_an opening
ci rcunf er eWEROMFT33he gas discharge aperture inside the battBEJTBAI980 For
11 conveni ence of the grooving procé§g, it is preferable that—the gas
di scharge apertures are forned to be a little shifted f¥ﬁp&”

terg%as Bnt Cr gf
the groove 5 as showmn in Figs. 1 and 4. The proce o
seal ing nmenber-col |l ector assenbly 14 with the anode coll %ﬂl H’ﬂﬂﬁﬁa t
anode termnal plate 13 in the batteoLxma® (Fig. 2(c)). ove
5is held by a chuck fitted in the groove 5 of the battery case 1, the
battery case 1 islset ¢ylindptiedal &t sy Caohpragidgy € bathEe PFOEESS
caul ks the opening end of the battery case 1, so as to cause a

in which power generating elements are accommodated, a

sealing member that seals an opening of said battery case,

and a circular groove that is disposed in the vicinity of

the opening of said battery case and has a bottom bent

inward said battery case, wherein the bottom of said

groove has at least one gas discharge aperture that is

sealed with a seal element.

2. A cylindrical battery in accordance with claim 1,
wherein said seal element is a hot-melt adhesive.

3. A cylindrical battery in accordance with claim 1,
wherein said seal element has a ring shape circularly
extending in said groove. -

4. A cylindrical battery in accordance with claim 3,
wherein said seal element is an elastic ring to seal the
gas discharge aperture.

5. A cylindrical battery in accordance with claim 4,
wherein said elastic-ring has a substantially circular
cross section and is held inside said groove.

6. A cylindrical battery in accordance with claim 4,
wherein a layer of a sealing agent is applied on a face of
said elastic ring that is in contact with said groove.

7. A cylindrical battery in accordance with claim 4,

wherein a water repellent is applied on a circumferential

part of the gas discharge aperture inside said battery

[ S =
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specific portion of the outer tubular nenber 12 of the sealing nmenber 9,
whi ch coveygobkmsgi rcunferential part of the anode term nal potabdnisso t 0
be held between a step—forned inside th@ battery case 1 by the groove 5
and the caul ked openlng end of the battery case 1 (Fig. 2(d)). At this
stage, a sealing ag eFEﬂwalthe groove 5. It is not necessary
that the sealing age " I lm n the whole groove. Application nay be
restrlctedag Iy to t t he gas di scharge apertures. The
process tHa pl aces an elastic ring on a jig 15, which arbitrarily

ordove. S-or e B PePp R S epRiaing O BAITHERIAAS harr
pl aces t

Paces | e o RRENGE, BHAFLYAhG, R AL (BYL CBobhlithio Y Rl rollier Se2 119
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groove in the vicinity of an opening of a battery case,
said circular groove having a bottom that is bent inward
said battery case and has at least one gas discharge
aperture; and applying a fused hot-melt adhesive inside
said groove to provide a seal element for sealing said gas
discharge aperture.

9. A method for manufacturing a cylindrical battery,
said method comprising the steps of: forming a circular
groove in the vicinity of an opening of a battery case,
said circular groove having a bottom that is bent inward
said battery case and has at least one gas discharge
aperture; placing a mold to surround said groove of said
battery case; and injection molding a thermoplastic
elastomer into said groove to form a seal element haviﬂg a
ring shape circularly extending in said groove of saiad
battery case and sealing said gas discharge aperture.

10. A method for manufacturing a cylindrical battery,
said method comprising the steps of: forming a circular
groove in the vicinity of an opening of a battery case,
said circular groove having a bottom that is bent inward
said battery case and has at least one gas discharge
aperture; setting an elastic ring in said groove to seal

said gas discharge aperture; and pressing down an opening

I s s wes aeen

REPLACED




I's mounted, a die 17, in which an upper half of the battery is fitted, and
a pressing nenber 18, which noves down in the die 17 to press-the opening

end of theweondole?sys case 1. Wiile the outer face of the batt epypasifiode | S
held by the die 17, the opening end of XI#e battery case 1 is pressed down
by the pressing nenber 18. The opening circunference of the groove 5 of
the battery case 1 is then deforned as shown in Fig. 1, so that the
elastic ring 7 is conpressed and held in the groove 5. The process t hen

[pOu, BLes diie S| EIRPRE LAY o5aUE 0 Bhal S U cGRTSE BN WIS,

elastic ring to sea t he | ScCharge” "apeért

bat tory of T 5 Exang) &4 2l SPELE LRREL F Mota %anelﬁctsé%i P
TR el IS s ramee e | AL B
an i nor case 1 h MEFASACURLAN NG SEne L8Ry, e?ysqa%&%%ﬁiﬁ'gé%w“ e
i nstantaneiislgas §P8cHAT YU %&t@f@@rgpfﬁt YheS 1%'{ edgagal gpb¥11tnhge
of a battery case; forming a channel in a side face of
said battery case to provide a circular groove having said
gas discharge aperture in a bottom thereof; attaching a
sealing member to the opening of said battery case and
caulking an opening end of said battery case to seal the
opening; setting an elastic ring in said groove to seal
said gas discharge aﬁerture; and pressing the opening end
of said battery case to be deformed and thereby narrow an

opening circumference of said groove.
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elastic ring. Nanely there is no | eakage of the liquid via the gas

di scharge apertures after the function of the safety valve. ty
valve is MPOA¥E733% the outer face of the battery, thereby r%%l}?:ﬁrqgﬁﬁe
required space in the sealed opening of/ghe battery and enabling the
battery to 13 have a hi gh capacity,
conpared with the prior art burst- proof nechanism For exanple,
application of the arrangenent of the present invention to an AAA size

al kaline dry battery inproves the capacity by approximtely 5% Exanpl e
2 Thi s exanpl e describes a battery with a non-reset type
bur st - proof nmechani sm Fig. 4 shows the structure of an al kaline
battery of '
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this exanple. In this figure, the sane nunerals as in Fig. 1 denote the
sane elenents as in Fig. 1. In the structure of this exanple, -one gas

di schar ge 6 is formed in the bottomof the groove $gh4 d by
a seal el e?}‘gﬁé&éﬁg conposed of a hot-nelt adhesive. A jacket §’I aéef')&@ggoles
conposed of a heat-shrinkable resin angghas a print of a trade mark, a
grade of the battery, or the |ike. In this exanple, the sea

elenent 7' has a ring shape. The ring-shaped seal elenent 7' is provided,
for exanple, by ejecting a fused hot-nelt adhesive into the groove 5 from
an ejector while the battery case 1 is rotated in the step of Fig. 3(e).
The seal elenent 7' nmay not have a ring shape but be sinply stuck to the
circunferential part of the gas discharge aperture 6, so as to seal the
gas discharge aperture. In this case, since there is a fear that the

14 ' _ .

(d)

(©) .

(b)

FIG.2



seal elenent is peeled off, it is preferable to ensure a sufficient area
of adhesion to the battery case 1. Wien the seal elenent 7' is stuck to
the grooveWOW73¥ver only the vicinity of the gas di schar gePCEmImI0019306,
there is a clearance between the bottom of the groove 5 and the jacket

| abel 19 in a specific part w thout the 36al elenent 7'. \Wen an external
force is applied to the specific part of the jacket |abel, for exanple, by
an end of a spring constructed as a termnal of an apparatus driven with
the power of the battery, the jacket |abel nmay be torn or winkled. The

ri ng-shaped seal el enent does not cause any such probl ens. The
above enbodi nents regard the al kaline batteries, but the principle of the
present invention is also applicable to other cylindrical batteries, for
exanple, [lithiumbatteries. Especially advantageous is application of the
present invention to the structure gaving a stepped portion defined by a
groove, which is formed in the vicRity of the opening of the battery

case, to support the sealing nMeAIe prrjCci pl e of the gPesent
i nvention //'
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Is preferably applied to the lithiumbattery, in which the internal
pressure may increase abnormally by an abrupt discharge or chem cal-
reacti ons w@& -43ppl ication of abnormal current |oading or mEneFoIMiso
heat i ng. I'ndustrial Applicability ' 15
As descri bed above, the present invengy®n provides a cylindrical battery
havi ng a burst-proof nechanismthat does not sacrifice the space for power
generating elenents but increases the total capacity for power generating
el ements. Application of an elastic ring for the seal elenent gives
the cylindrical battery that effectively prevents |eakage of the

el ectrolyte even after the function of the burst-proof nechani sm
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16 CLAI M5 1. (Anended) A
cylindrictal battery conprising: a battery case in which power generating
el ement s ave00/67339nmodat ed; a seal i ng menber that seals an oPERIRY/YP8L,i d
battery case; a circular groove that ;@.disposed in the vicinity of the
opening of said battery case and has 55tton1 protrudi ng towards the

I nside of said battery case; at |east one gas discharge aperture provided
at the bottomof said groove; and an elastic ring that seals said gas

di scharge aperture, - wherein said elastic ring is held inside
said groove in such a manner as to be conpressed by a narrowed openhing
circunference of said groove. 2. (Del eted) 3.
(Del et ed)

FIG.DS
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4. (Dé'|m;® 5. (Del et ed) gf 9@9).

battery in accordance wth claiml, wherein a Iay [=1
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{57) Abstract

A high—capacity cylindrical battery, wherein a
burst-proof mechanism, which functions to discharge
a gas outside when the internal pressure of the battery
abnormally increases, does not sacrifice the space for
power generating elements but increases the total capacity
for power generating elements. The cylindrical battery
of has a circular groove (5) formed in the vicinity of an
opening of a battery case (1), in which power generating
elements are accommodated, the circular groove having
a bottom that is bent inward the battery case and has at
least one gas discharge aperture (6), which is sealed with
a seal element (7). The seal element is an elastic ring to
be set in the groove and seal the gas discharge aperture.
This arrangement enables the gas discharge aperture to
be sealed again even after the burst-proof mechanism
functions, thereby ensuring a continuous use of the battery.




10, (Amended) A met W@ or manufacturing a cylindrical battery, said
n8O4200hpri sing the steps of: formng a circular groove in the vidPm00p01980
of ‘an opening of a battery case, said circular groove having a bottomthat
protrudes towards the inside of said battery case and has at |east one gas

di scharge aperture; setting an elastic ripg in said groove to seal said

gas di scharge aperture; and pressing down an opening end of said battery

case towards a bottomof said battery case to deformthe battery case for
narrowi ng an opening circunference of said groove. 11

(Amended) A nethod for manufacturing a coyximedrical battery, said nmethod
conprising the steps of: providing at |east one gas discharge aperture in

the vicinity of an openi (Mindfaed)bAt EQLYnEAEEA] Tittely BofpRIElgi lma side
face of said battery case to provide a circular groove having said gas

di schar ge apejaiubly! Bade bl WHTIchBoREE) gdldARNINY) clemsREk | de Tenber o the

opening of said b ery case and caul king an opening end of said battery

case to seal jdgmmeasfeds: a %@&1&3& ABmBeASthat 'dddd o ansabdnﬁg)oaf déabéea'

said gas discharge aperture; and pressing the opening end sal attery

case 10 narr QutrPPERsEY £d1IGHaregesové St 1¥ @¥%Bosed in the

vicinity of the opening'of said battery case and has a bottom

protruding towards the inside of said battery case; at least
one gas discharge aperture provided at the bottom of said
groove; and an elastic ring that seals said gas discharge
aperture,

wherein said elastic ring is held inside said groove
in such a manner as to be compressed by a narrowed opening
circumference of said groove.
2. (Deleted)
3. (Deleted)
4. (Deleted)
5. (Deleted)
6. (Amended) A cylindrical battery in accordance
with claim 1, wherein a layer of a sealing agent is applied on
a face of said elastic ring that is in contact with said
groove.

7. (Amended) A cylindrical battery in accordance
with claim 1, wherein a water repellent is applied on a

circumferential part of the gas discharge aperture inside said

battery case.
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9. (Deleted)

10. (Amended) A method for manufacturing a
cylindrical battery, said method comprising the steps of:
forming a circular groove in the vicinity of an opening of a

- battery case, said circular groove having a bottom that
protrudes towards the inside of said battery case and has at
least one gas discharge aperture; setting an elastic ring in
said groove to seal sald gas discharge aperture; and pressing
down an opening end of said battery case towards a bottom of
said battery case to deform the battery case for narrowing an
opening circumference of said groove.

11. (Amended) A method for manufacturing a
cylindrical battery, said method comprising the steps of:
providing at least one gas discharge aperture in the vicinity
of an opening of a battery case; forming a channel in a side
face of said battery case to provide a circular groove having
said gas discharge aperture in a bottom thereof; attaching a
sealing member to the opening of said battery case and
caulking an opening ena of said battery case to seal the
opening; setting an elastic ring in said groove to seal said
gas discharge aperture; and pressing the opening end of said
battery case to narrow an opening circumference of said groove

for compressing said elastic ring.
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