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BACKGROUND OF THE INVENTION
Field of the Invention: |
This invention generally relates to batteries and, more
particularly, to a sealed battery. |

. Description of the Prior Art:

In recent years, a secondary cell or battery such as a
llthlum battery, a carbon lithium battery or the like is
widely used in video tape recorders, clocks and so on.

The batteries of this kind take a sealed structure, but
sometlmes cause exp1051ons because the electric power
generating element enclosed within the battery causes a
chemical change to increase the inner pressure.

If a nonaqueous electrolyte battery, normally such as the
lithium battery is overcharged or ShOrt-CLICULted to flow a
large current by mistake or the like, the electrolys;s
solutlon may be sometrmes decomposed to produce a gas. The
battery, when filled with this gas, has its inner pressure

' ralsed by thlS gas and may be lnstantly destroyed.

' U.S. patent No. 4,943,497 describes a sealed battery that
can prevent such an accident.

l This proposed sealed battery, as shown in FIG. 1, has an
iouter_can-z within which an electric power generating element
1 is enclosed, and a lid 3 Wthh is normally used as the
.posltlve electrode terminal and - ‘mounted at the open end of the
-can 2 through a ring-shaped gasket 4 so as to seal the lid 4

to the can 2. In addltlon, a safety valve 5 is provided
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ThrJ i nvention generally relates to batteries and nD
seal ed battery. Description of the Prior Arts

4 to a
a
secondary cell or battery such as a I|th|un1battery, m

battery or the like is wi dely used in video tape recorders clocks and so

an thile thdld 9riiesy of this kind take a sealed-structure, but sonetines
causew%pr05|ons gecaﬁge t he el SRTTY prkye §cihsrmadagodl enmettadnc! osed

W t hl pihle Wiliicer )d.sc%b?@ﬁlf deformed by the increase of the pressure

within the battery. Also, current cutting-off means 6 is
actuated by the deformation of the safety valve 5.

FIGS. 2 and 3 are magnified cross-sectional views of a
main part of the above battery, showing the normal state and
the abnormal state in which the pressure within the battery is
increased, respectlve}y. The electric power generating ..
element 1 has, for example, sheets of negative and positive
electrode materials and a Separator. This separator has an
electrolysms solution impregnated therein. The sheets are
wound_together in a cylindrical .shape, gtipping the separator
therebetween. In addition, ribbon?like lead plates 7 and 8
are drawn out of the negativeé electrode and positite electrode
sheets. One of the lead plates, or the lead plate 8, is
_connected to the bottom of the outer can 2 (see FIG. 1).

The safety Qalve 5 is made of a metal plate of a disk
shape and formed to be a dieh-like disk shape which projects
toward the electric power generating element 1, by prees
molding. This saféty valve 5 also has a safety valve
'prOJectlon 9 prov1ded at the center thereof to project toward
the electrlc power .generating element 1. The outer perlpheral
flange portion of the safety valve 5 is bent to wrap or hold,
for.eiample, the outer peripheral edge of the lid 3. This .
outer peripheral flange and the edge of the lid 3 are pressed
:by caulking against the open end of tne-outer can 2 through
_the rlng-shaped gasket 4, thereby seallng the outer can -2.

The lid 3 has apertures 10 bored therein for exhaustlng
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trdlysis solution may be sonetinmes deconposed t o. produce a gas.

chegn cal change to increase the inner pressure. Thwsm” ous
el’dtrolyte battery, normally:such as the I|th|u er char ged
or Bhort-circuited to flow a | ar'ge current by m i ke, the

The

led with this gas, -has its inner pressure rai sed. by this

bat{ f
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can prevent such an acci dent.

des r d tte t hat
ﬁé@ﬁeﬁiéﬁih§ 52%. '%r to be shut off from the outside by the

valve 5.

In addition, a cylindrical disk holder 11 is fixedly

fitted on the outer periphery of the safety valve 5 to be

held.

This cylindrical disk holder 11 has provided therein a

| flat plate 1lla perpendicular to its axis as shown in FIGS. ¢

and S which are respectively a plan view of the disk holder

11, and a cross-sectional diagram taken along the line V ~v

in the plan view. A disk 12 is forceq to be fitted within

the disk holder 11.

The flat plate lla of the holder 11 and the disk 12 have

{central apertures llc and 12c bored, respectively. The

safety valve Projection 9 of the safety valve 5 is inserted

through these apertures llc and 12¢ to reach the electric
power generatlng element 1 Slde of the disk 12. Thus, the-tlpi
of this progectlon 9 hits the posrtlve-electrode lead 7 of the
electrlc power generating element 1. Then, the tlp of the

projection 9 and the lead 7 are jOlned by ultrasonic welding

or other means.

P

1

The disk 12 and the flat plate lla of the disk holder 11
also have apertures 12W and 11W bored ‘at the corresponding

pOSLtlons, respectively, so that gas can be exhausted through

 these apertures.

If a gas is generated by some cause in the accommodating
Portion  for the element 1 of the battery to increase the inner

Pressure, the safety valve 5 is Ppushed up by the pressure’ of
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S 'proposed seal ed battery, -as shown in FI G This edcan 2

hin which an electric power generating elenent and a

3 which is nornmally used as the positive eI and

nted at the open end of the can 2 through a ring- shaped gasket 4 so as

seal the lid 4 to the can 2.- In addition, a safe%y valve 5 is provided
the gas which has passed through the aperture 12W of the disk

! 2 and the aperture 11W of the flat plate lla of the disk

" holder 11. ' As a result, the safety valve 5 is deformed, or
swollen toward the_liq 3 as shown in FIG. 3. ‘Therefore, the
.pressure within the battery can be reduced by this deformation
of'tﬁe safety valve 5, and also the projection 9 is forced to
rise in proportion to the deformation of the safety valve 5.
'At thie time, the ribbon lead 7 welded to the'tip_of the
iprojectioh 9 is also forced to rise, but the lead 7 cannot be
moved because it is blocked by the disk 12. Thus, the tip of
the pro;ectlon 9 is pulled off from the ribbon-shaped lead 7
Zso that the lead 7 is electrlcally dlsconnected from the

,'safety.valve 5, or that the element 1 of the battery is
Eelectricaliy discqnnected'from the 1lid 3. The current
cutting-off means 6 is thue constructed as above.

"In this way, the gas can be stqpped-from generation and
the pressure‘within the battery can be suppressed from
‘increase. | '

According to this arrangement, however, the ribbon-shaped
lead 7 which is generally about 3 mm wide and flexible may be
Arawa in rhe centrai apertﬁre lﬁc_of the disk 12 when the
pressure within the-battery is increased to deform the'safety
valve 5. ° At .this time, the lead 7'is'not-always be surely

_ pulled off, or cut from.the joint with the tip of the

projectlon ‘9. In addition, since the cut end of the lead 7

Mhlch Ais dlsconnected and pulled up to float may be
nadvertently made in contact wlth the can 2, or with the

Pegative electrode to cause a short-circuit, thus losing the



2 thin this lid 3. This safety valve 5 is n@g@mﬁ&}ﬁkﬁgﬁ edd@at e which
1s edsily deforned by the increase of the pressu battery.
Al'so,} current cutting-off -nmeans 6 % s. actuat ed bg M!H mmon of the
safeﬂy val ve 5. FIGS. 2 and 3 are magnifie vi ews of
a naHn part of the above battery, showi ng the nornmal state and the
abnorﬁafetYate in which the pressure within the battery-is
: OBJECTS AND SUMMARY OF THE INVENTION
{ Therefore, it is a general object of the present
invention to provide an improved sealed battery in which the
ufotesaid'shortcomings.and disadvantages of the prior art can
" pe eliminated.

More specifically, it is an object of the present
.nvention to provide a sealed battery in which when the
iressure witﬁin the béttéry is. increased, the current is sure
0 be cuf off, the préssure within the béttery can be-reduced
1thout error, and the short-circuitihg'by the- lead can be
reventéd not to cause thé destructive failure of the battery

Acdording'tp'a first aspect of the preéent invention,
here is provided a sealed battéry including a safety valve
ade of a metal plate which can be deformed by the increase of
hé inner pressure of a battery, &and current cutting-off means
aich is actuated by the deformaéion of the safety valve,
1erein ?he safety valve has a safety valve b:ojection
rovided at its center to project toward an electric power
eherating element of the battery, a disk having a central
)érture in which the safety valve projection is inserted and
\s apertures through whiéh gas is passed is fixed betweeﬁ the
|fet§ valVe-and the electric power geﬁerating élement, a thin
tal piate to which one;of the leads of the electric power
nerating element is coﬁnected is attached to the element

de of the disk to close the central aperture, and the safety

lve projection is welded to the thin metal platé through the

ntral aperture.



I ncf eased, respectively. The electric power ge $$Eﬂ d 1 has, for
exappl e, sheets of negative and positive electr ﬁﬁnd a
ca p ,

sepprator. . This separator has an’ el ectrolysis nated

ttfefeih. The sheets are wound together in a cyllndrl gri ppi ng
n addi td on, ribbon-like |ead plates 7 and 8

t-he} separ er ehet ween
are dramitg%;o%#}'rl%et‘ﬁeﬁaﬁ??@‘@%%P?@HeoﬁnﬂhpoprEséﬁteh&%rﬁﬁ sheets.

One} ehelele jlse or_the Iead plate 8, is connected to fhé bot t om of
t he gu?er canﬁ%ﬁ%ﬁééBIQESﬁﬁfl battery including a safety valve

made of a metal plate which can be deformed by the lncrease of
the inner pressure of a battery, and current cutting-off means
which is actuated by the deformation of the safety valve,
wherein the safety valve has a safety valve projection”
provided at its center to pProject toward:an electrlc power
generatlng element of the battery, a disk. made of metal is
flxed between the safety valve and the electric power
generating element, the safety valve projection is welded to
!the center of the disk, the disk also'has gas apertures
provided at other positions than the center, and one of the
‘1eads of the electric power generating element is electrically
’connected to the element side of the dlsk

According to thls.lnventlon, when the inner Pressure of
the battery is increased, the current can be surely cut offl

and the inner pressure can be surely reduced without caus;ng a

short-c1rcu1t by the lead SO that the battery can be prevented
from destructlve explos1on.

The above and other objects, features, and advantages of
the present invention w111 become apparent from the follow1ng
detalled descrlptlon of lllustratlve embodlments thereof to be
read in conjunctlon with the accompanylng drawings, in ‘which

like reference numerals are used to ldentlfy the same or

Similar parts in the several view.
| _ BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a partially éross-sectional side view of a

Conventional sealed batter&;
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ety"valve proj ection

e of the lid 3 are presse

er(xﬂFIGIhBOﬂQhanother Cross-sectional view of the main part
of the conventlonal sealed battery, showing the abnormal

condition;

FIG. 4 is a plan view of a disk holder of the

conventional sealed battery;

FIG. 5 is a cross-sectional view of the disk holder of

the conventlonal sealed battery;

FIG. 6 is & cross-sectional view of a main part of one

embodlment of a-sealed battery accordlng to the present

invention;

FIG. 7 is another cross-sectional view of the main part
of the embodiment of the present invention of FIG. 6, showing
the abnormal condition in which a gas is generated within the
battery; | -

._FIG. 8 is a cross-sectional view of a main part of
another emoodiment of the sealed battery according to the
bresent invention; |

i . FIG. 9 is another cross- sectlonal view of the main part
pf the embodiment of FIG. 8, show;ng the abnormal condition in
yhich a gas is generated within the battery;

FIG. 10 is a cross-sectlonal view of an example of a

#afety valve,

FIG. 11 is a graph showmng the measured results of the
hut-off pressure of the safety valve of the sealed battery

Lccordlng to the present lnventlon, ‘and

FIG. 12 is a graph showing the measured results of the

:ﬁsafety valve 5 is made of a netal pl ate of a di ﬁ@dned to
bel a. di sh- | i ke di sk shape which projects t owar d th so has a

t 1, b ress nol di ng. Thi s saf
e ate e h o provided at the center thereof to proj ect toward

9
her al fl ange
el ect POVEE gER$ The outer_ perip
tion o]%‘ii?he?\ggf ety sza’? Q%c %ggﬁ't Wiy Bomaddt part fof thenpl e,

Pieh 3. This. outer peripheral flange and the
Forrs & SEQQeabeQESE&dby caul ki ng agai nst the open end of the

t he



i ng- shaped gasket 4, thereby sealing the rfa®Been R h ed
Aapertures 10 bored there| n for exhausti ng 'I"" m

.'cut-off pressure of the safety valve of the conventional’

.sealed battery.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
'The present invention will now be described in detail
with reference to the drawlngs.
FIG. 6 ls_a cross-sectional view of a main part of an
embodiment of the sealed battery according to the present -
invention. This sealed battery has the safety valve 5 which
is made of a metal plate that is deformed by the increase of
the pressure within the battery, and the current cutting-off
means 6 which is actuated by the deformation of the safety
valve 5. In addition, a disk 23 is fixed between the safety.
valve 5 and the electric power generating element 1. This
disk 23 has a central aperture 21 in which the projectien 9 of
the safety valve 5 is inserted,.and gas apertures 22 through
which a gas is passed.
Moreover, a thin metal plate 24 which is electrically

connected to one ribbon lead 7 of the electric power

‘generating e€lement 1 is attached to the element 1 side of the

disk 23 in such a manner as to close the central aperture 21.

On the other hand, the safety valve projection 9 is

| welded through the central aperture 21 to the thin metal plate

24,

FIG. 8 is a cross-sectional-view of the main part of
another embodiment of the sealed battery accordlng to the
present invention. This sealed battery similarly has the
safety valve 5 which is made of a metal plate that is deformed

by the increase of the pressure within the battery, and the

The lid 3



orf fo be shut of f fromthe outside by the valve 5. .
cylindrical disk holder 11 is fixedly fitted on the oute
ety‘valve 5 to be held. This cylindrical disk ho

Sere | 1 di cul t h
P peesbrehbabat i, o B2k & RARFPEY I%’F%%@&yfvﬁéhfsishil oun I

. deformation of the safety valve 5. In addition, the safety

Toas. However, the outer can 2 is maintained to be TMSMHeﬂéWRﬁl

valve 5 has the projection 9 at the center thereof, and this
projection 9 faces the electric power generating element 1
Moreover, the disk 23 made of metal is fixed between the
;safety_valve 5 and the element 1, and the safety valve
projection 9 is welded to the disk 23 at the center thereof.
This disk 23 has the gas apertures 22 bored therein at other
positions. The ribbon lead 7 of the electric power generatlng
element 1 lS electrlcally connected to the element 1 side of
the dlsk 23.

Accordlng to the embodiments of the sealed battery of the |
invention, when the safety valve 5 is pushed up by the
lncrease'of the pressure within the battery, the.safety valve
5 is deformed to be swollen toward the opposite side to the -
element l'as shown in FIGS;-7 and 5. At this time, if the
strength of the welded joints between the safety valve 5 and
the thin metal plate 24 and between the safety vaive.s and the
disk 23 is previously selected to be proper, or necessary
Galues, the joints can be broken when the safety valve 5 .is
deformed to an eﬁtent according to the set weld strength.

Thus, according to the present invention, since the weld
joint is broken by the increase of the pressure_within the
battery, the'safety valve. 5 cen be electricaliy discoonected .
from the riboon lead 7 of the electric power generating
-element 1. Thus, the current cutting-off means 6 is able to
cut off the current, suppressing the gas. from being further

Qenerated.

he



11,] and a cross-sectional diagramtaken al ong theThis Bheet¥as Baen Riphctdie pl an
viqw . A disk 12 is forced to be fitted within the

Thq flat plate 11la of the holder 11 and the disk 1

119 and 12c bored, respectively. The -safety valve projection

saffety va i S.d N o) t he apertures 11c and 12c to reach the
el getric T&%mr%rfo}'gn,efﬁx}ﬁg %%.rr%p oxlmg?g@no?ft kBedpafety valws She tip of
thismaseeald goskible t0%afttd! ¢hacheeligls Lifil the Berery

répertures
of the

and to cut off the current, the pressure within the battery
can be prevented from being much increased to én extent that
the battery is fatally exploded.

According to the present invention, since the wela joint
is_broken.by the deformation of the éafety valve 5 due to the
increase o? the pres;ure within the batter&, the safety valve
5 can be stably pulled off from tﬁe thin metal plate or the
disk 23 as compared with the prior art in which the safety
valve is pulled off from the flexible ribbon lead 7. In -
addition,-the-iné;ease of the pressure within the battery is
sure to cut off the current and stop the gas from generation;
The above embodimepts of‘the sealed battery of the
inventioq will be deseribed'more in detail.

.The first embodiment of the invention Qill be described
with reference to FIGS. 6 and 7.

The sealgd battery'of this embodiment has the current
cutting-off means 6 provided between the electric power
generating element 1 and the lid 3 which is used as the

positive electrode terminal of the battery. |

The electric power generating element 1 is produced -
similarly to the prior art as, for example, shown in FIGS. 1

hrough 5. In other words, sheets of negative and positive

lectrode materials and the separator that is impregnated with
n electrolysis solution and interposed between these sheets"
re wound in a cylindrical shape to form the electric power

bénerating element 1.  1In addition, leads of, for example, a
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el fric power generating elenent 1. Then, the t Sﬁéetltld@]@een}?{ Legtion 9 and
thegg lead 7 are joined by ultrasonic meldlng The

di 12 and the flat plate 1la of the disk hoId;TF H apertures
12W and 11Wbored at the corresponding p03|t|ons , SO that

gayq c e usted th ough these apertures. If a gas is generated
by oggbgéﬂséns % Rf the thegatdvet 48dCHEEER g vb of the

bat I's pushed up by

QéYeEErbHE ease e i nner ressure, the safety val ve
the precsurs 0% ﬁﬂé negative ribbon lead not shown is connected
to the bottom of the outer can 2.

The safety valve 5 is made of a metal material and formed
in a dish-like shape by, for example, press molding. This
dish-shaped, or disk-like shaped safety valve 5 has provided
at its center the projectlon 9 that projects toward the
element 1. The outer perlpheral flange of the safety valve 5
is bent to wrap, or hold the outer edge of, for example; the
lld 3 as illustrated. The edge of the 1lid 3 and the flange
of the safety valve 5 are securely mounted by caulking,
together with the insulating rlng—shaped gasket on the open
end of the outer can 2 in which the element 1 has been
enclosed.

The lid 3 has the apertures 10. bored therein for
exhausting the generated gas. The euter'can 2, 'hewever, can
hbe maintained to be sealed, or shut off from the outSLde by
the safety valve 5.

.Moreover, a cyllndrlcal disk holder 31 made of an
insulating plastic material or the like is forcibly fltted on
the outer periphery of the dish-like safety valve 5.

This cylindrical disk holder 31 has a ring plate 31a
integrally provided at the middle poeitien within the holder
to project toward its center froﬁ“its inner periphery. . The
disk 23 is pushed, or fixedly fitted into the disk holder 31
until it hits the_ring plate 31a.

The disk 23 is made of a rigid and ‘thick metal plate so

that it can be maintained flat. fhe disk 23 has the central

11




e gas whi ch has passed through the apertljliﬂh Sheet/Hay 1Be ldedk 2 and t
BFture 11Wof the flat plate 1la of the disk Hmm"
éty valve 5 is deforned or swollen toward t

refore t he

‘aperture 21 bored at its center. ) The projection 9 provided
at the center of the safety'valve 5 is loosely inserted into
the central aperture 21 so that its tip can face the element 1
side surface of the disk 23. _

A plﬁrality of gas apertures 22 for passing the generated
gas therethrough are bored in the disk 23 at other positions
than the center of the disk, or at positions symmetrical with
respect to the axis of the disk 23.

.The thin metal plate 24 is attached to the element 1 side
of the disk 23 and securely bonded to the disk 23 at poxnts P,
by, for example, weldlng .
This thin metal plate 24 is sized and shaped to close the
central aperture 21 of the.disk 23, oppose all the central
‘aperture 21 and cross all the circumference of the central
aperture 21. . |

In addition, one of the ribbon-shaped leads of the
element 1 of the battery, or the positive-electrode 'side lead
7 is securely bonded to the element 1 Slde of the thin metal
plate 24lat points P, by, for example, welding.

Moreover, the safety valve projection 9 of the safety
valve 5 is inserted in the central aperture 21 of the disk 23
and welded to the thin metal plate 24 at a point P,. In this'
case, the weld must have such a necessary bonding strength
that the projection 9 can bé easily pulled off from the thin
metal plate 24 when the gas pressure W1th1n the battery is
excessively increased.

Thus, the positive-electrode riobon lead 7 of the element

1 of the battery is electrically connected to the 1id 3

12

a result,
own in FIG. 3.
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bssure Within the battery can be reduced by ThisSh iscBemaRﬁbad of

| e
el
cu

ety valve 5, and also the projection 9 is fo n proportlon
the deformation of the safety valve 5. At t r|bbon Iead 7
ded‘'to the t|p of the projection 9 is also forced to rise, but the |ead

7 ¢an because It_.is blocked by the disk 12. Thus, the tip of
thl Jgg&aﬁx" -

Duretdl oplate ottt addr theosafeayesdralerd &7, so that the
d 7 is ectrlcgééy di scopnected fromthe safety valve 5,  or that the
ment 15 thatQets 20 Lreulating) sheescshascisd prowddede did 3.  The

refe 38nddi9 P de "EBRR bat£§r§bus constructed as above.

If now a gas is geﬁerated by eome caﬁse, for example,
overload, overcharging or short—circuiting'to increase the
pressure within the battery, this gas is passed through the
gas apertures 22 of the disk 23, and pushes the inner surfece
of the safety valve 5 up toward the lid 3; At this time, the
safety valve projection 9 of the safety valve § resists.the
pushing force since its tip is welded to the thin metal plate
24 at the point P;. However, when the pressure within the

battery is 1ncreased to a certaln extent or above, the weld at
this point P; which has the prevrously-mentloned bonding
strength set so that it can be easily ‘broken under a certain
pull is broken to cut off the current since the safety valve 5
is deformed, or bent outward so that its central portion is

separated away from the disk 23 in an arc shape as shown in

FIG. 7.

At this time, the thin metal plate 24 is fixed to the

periphery of the central aperture 21 of the disk 23, and thus
maintained to be flat. Therefore, the tip of the projection

9 can be surely pulled off' or disconnected at the weld of

pornt P; from the thin metal plate 24 under a constant inner

pressure of the battery. - Thus, the gas can be: stopped from generation.
When the gas is st111 generated under thlS condition,

however, the alrtlghtness of the safety valve 5 is broken

under a certain extent of inner pressure, preﬁehting the

battery from being fatally destroyed because the-éafety valve

13
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I'n lhis way, the gas can be stopped from gener at iThi SRtk BEn R §%¥re Wi thi n

theljbattery can be suppressed from increase. hi s
arr pngement, however, the ribbon-shaped |ead 7 whi y about 3

mn i dé and flexible my be drawn in the central a he saf ot
s [ AL SALE S Sl ot ot o0 1 o
EE; LL?nL;geg?Q?EEQﬂgg;ﬁyfétéﬂ}&gt&ggi éﬁé”éﬁgéggtgéuLEiigﬂgééon, o
meané 6, that is, the safety valve 5, the disk 23, the disk

holder 31 and the thin metal pPlate 24 are previdusly assembled

into the "1lid 3. When the lid 3 is mounted on the can 2, tpe

are connected to th? ripbon lead 7, and the ggp between the Y

edge of the lid 3 and the open end of the can 2 is caulked

with the inéulating ring-shaped~gasket 4 s6 as to seal the

can. Theréfore( the quality of the current éutting-off means

6 can be checked pefore the coméletion of the battery..

While in the embodiment shown in FIGS. 6 and 7 the safety
valve projection 9 of the séfety_valve 5 which is deformed b

the increase of the inner Pressure of ﬁhe batﬁery is Qelded Z;

the thin metal plate 24 to which the ribbon,léad 7 is welded
the'cprreﬁticutting—off means 6 can be formed in the failowiég

way. The thin metal plate 24 is omitted, and instead the

disk 23 which is made of metal, 6r is electrically conductive
as shown in FIG. 8. Thﬁs,'when thé inner pressure of the
?attery_is increased as shown in FIG. 9, the safety valvé S is
defo;med to. project toward the lid 3 and the projection 9 of

the safety valve 5 is pulled off at the weld of point P; fro
-

th¢~disk 23, thus cutting off the current.

In FIGS. 8 and 9, like elements corresponding to those j
_ in

IGS. 6 and 7 are identified by the same reference numerals
nd will not be described. In this embodiment, the safety
alve projection 9 provided at the center of the valve 5 i

' is

elded to the center of the disk 23. Thus, this embodim
o ; ent

14




| hi

's di sconnected and pulled up to float may bqhygﬁgﬁﬁﬁhggk_ que I n
contf®t with the can 2, or with the Pegative. electr
shorf¥circuit, thus I05|ng t he

5. {3 OBJECTS AND SUMMARY OF THE | NVENTI ON
) has no central aperture 21 which" ‘is provided in the embodiment
shown in FIGS. 6 and 7. In addition, the ribbon lead 7 is
welded to the element-l1 side of the disk 23. . -
' According to this invention, while the progectlon 9 of

the safety valve 5 is peelably welded to the thin metal plate

24 or disk 23 at point P, as described above; it may be bonded
by ultrasonic welding or laser welding.- The'strength of the
weld can be set by properly selecting a value of the welding
energy, a size of the weld point and the number of weld
points.

Also, in the .structure shown in fIGS. 8 and é; since the
safety valve 5 is welded to the disk 23, the height of the
projection 9 can be reduced as shown by the cross-sectional
view in FIG. 9, and thus the safety valve 5 can be produced
With ease as compared with the structure shown in FIGS. 6 and
7 or the prior art shown in FIGS. 2 and 3 in which ‘the
progectlon 9 of the safety valve 5 is inserted through the
aperture of the disk 23 to reach the opposite Slde of the disk
ko the safety-valve sxde and welded to the thin metal plate 24
pr the ribbon lead 7.

" Both the’ structures shown in FIGS 6 and 8 are simplified
-Lnd produced with ease, as compared with those of the prior
irt, since the disk holder 31 is cylindrical and has simply
the ring plate 31la projected within the cylinder

Fifty batteries of the structure shown in FIGS. 8 and 9
jere produced and the inner pressure of the battery at which
the current cutting-off means 6 by the safety valve 5 is

ctuated to cut off the current was measured for each of the

15




Theljefore, it is a gener.al object of the present Thiy8heetitanBeeo Replwed de an

| ipjoved seal ed battery in which the aforesaid sh

di sgadvant ages of the prior art can be eli'm nated. : '
spegifi.cally, it is an object of the present invention to provide a sealed
hat e I n which the pressure within the battery is increased, the

cur eﬁgtitgrg.&se t\(,)wi%&tdl dhovws the eesulEswpf nhthet Reasamementramme

reddc wi ut _enrar. and the shorf-circuiting by the | ead can be

prev eﬁggdrﬁ q:tl n” bel %e?met%s??56?¥§£F3§FBFE 8ndy; ﬁgebmr\éwe,t of

the corresponding batteries.

Similaily, 30 batteries of the conventional structure
shown in FIGS. 2 and 3 were produced and the_pressuré was
measured for each of the batteries similarlj. FIG. 12 shows
the results of.the measurement. |

From the comparison of FIGS. 11 and 12, it wili 5e seen
that the distriﬁution of the cutoff pressure of the invention
is nar;oWef than that of the prior.art. In this connection,
the sfandard deviation ¢ in the invention.is 0.75, while that
in the prior art is 0.92.

According to the_present invention, for cuttiﬁg off the
current, the safety valve 5 which is deformed by the increase
of tﬁé inner pressure of the battery is not pulled off ffom
the flexible ribbon lead itself as in the prioxr art, but the
safety valve 5 can be pulled off from the thin metal plate 24
or the disk 23 which is érevious;y electrically connected to
the ribbon leéq of the battery and to which the safety valve
is préviously welded to be peélab;e by a certain necessary
force. Therefore, the current can be surely cut off by the
excessive increése of the inper pressure of thé battery.

When the’safety valve 5 is pulled'off, the end of the.
lead ‘7 is still fixed to the thin metal plate 24 or disk 23.
Thus, the lead is not unstably flqated, and therefore it can
be prevented from being made in contact with others, for
: exémple, the can 2.

While the current cutting-ofﬁ means 6 is provided on the

. - 16




Ac!grding to a first aspect of the present inwmﬂsmﬁnmmbaﬁﬁﬁmggdprovided a

sédl ed battery including a safety val ve nade of
deflormed by ‘the increase of the inhner pressure
cuyti ng- of f neans which is actuated by the defo [

whi ch can be
lﬂand current i

safety val ve,

whdrein_the sight valve has a safety valve projection provided at its enter

to

i ng

- pPeitive rofe| side iof fherbakherat 48gaBboaenihgls Weahatdery, a

digk _haying_a central aperture in which the safety valve projection is-
PeEbenpraided, 2 (th

*NWAGLYH dhechrgde sidpastedhies Havtadpet ween

t he safet§a¥glve

ng described preferred embodiments of the invention
‘with reference to the accompanying drawings, it is to be
‘understood’ that the invention is not limited to those precise
eﬁbodimepts and that various changes and modifications could.
be effected therein by one skilled in the art without

departing from the spirit or scope of the invention'és defined

in the apéended claims,

17




he electrlc pomer generating element, a thin netal plate to which one LL

f t s lagelectric power generating el emeEmt—Fs—conrectet—s
attiche II I nt made of the disc to close the central aperture t he””
ce; %rm

d the safety valve projection is welded to the thin
I plate t hrough t he central aperture.
What is claimed is:

1. A sealed battery comprising a safety valve made of a
‘metal plate which can be deformed by the increase of the inner
pressure of said battery, and current cutting-off means which
is actuated py the deformation of said safety valve, wherein
said safety valve has a safety valve pfojection provided'at
ité center to project toward an electric power generating
elenent of séid battery, a disk having a central aperture in
wﬁich said safety valve projectioﬁ is inéerted and gaé'
ape;tures thfbugh which gas is passed is fixed between said
safety valve and said electric bower generating element, a
thin metal plate to which-one of the leads of said electric
power genefating element is connected is attached to the
element side of said disk to close said central aperture, and .
said safety valve projection is welded to said thin metal

plate through said central apertﬁre.

2. A sealed battery comprising a safety valve made of a
metal plate which can be deformed by the increase of the inner
pressure of said battery, and cgrrent_cutting-off means which
lis actuated by the deformation of said safety valve; wﬁerein
said-safety valve has a safety valve projection provided at
its center to project toward an electric powef generating
element of 'said battery, a disk made of metal is fixed between
said safety valve and said electric power generating element,

said.safety valve projection is 'welded to the center of said

18
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pro Hded a sealed battery i
whi dh can’ be deformed by

and Jcurrent cutting-off neans

saf qt

side'of said disk.

UM

et |

generating element is electrically connected to the element

I nventi on,
ety valve nade of a neta
the inner pressure of a battery,
which is actuated by the deformation of the

e present

there is

pl at e

Ve, <1 3. : c
%ig})’sald disk has gas apertures provided at other positions

than said center, gnd one of the leads of said electric power



Thls Sheet Has Been Replaced .
alve has a safety valve projection provided at its
bmard an el ectric power generating el enent of the f;

:l["m[ﬂmﬂ b of netal is fixed between the saf ety valve and the (

electrlc power generating elenent, the safety valve projection is welded t

thefi@ent er of the disk, #EEE tures provided at other
.
the '

i ons than the center, and one o the electric power
-atlng element is electrlcally connected to the el'enent side of the
According to this invention, when the inner pressure of the

ery i Shen@resenit invenuionnprepasbg SU%éhleBU%dﬂtery including
-a safety valve made of a metal plate which can be deformed by
the increase of the inner pressure of the battery, and current
cuttingfoff means which is actuated by the deformation of the
safety valve, wherein the safety valve has a safety valve
projection provided.at its center to project toward an
electric power generating element of the battery, a disk
having a central aperture in which the eafety valve projection
is inserted and gas apertures through which gas is passed is
fixed between the safety valve and the electrlc power
generatlng element, a thin metal plate to which one of the
}eads of the electric power generating element is connected is
attached to the element side of the disk to close the central
aperture, and the safety valve projection is welded to the
thin metal blate through the centrel aperture.

The present invention proposés another sealed battery
including a safety valve made'ef a metal plate which can be
deformed by the increase of the inner pressure of the battery,
and current cutting—off-means which is actuated by'the

deformation of the safety valve, wherein the safety valve has

‘a safety valve projection provided at 1ts center to project
;toward an electric power generating element of the battery, a
‘disk made of metal is fixed between the safety valve and the
éelectric power generating element,_the safety valve projection
ﬁs.welded to the center of the disk, the disk also has gas

apertures provided at other positions than the center, and one

20




and F% can be surely reduced without causing a

short I Iead so that the battery can be prevented from

destru : The dbove and ot her objects, features, and
advant dges of the present invention will becone apparent fromthe foltomtng
~de g’r#qtqben?ﬁ g 8 il lustrative enbodi nents thereof to be *read in
conj Unct 4 80ﬁ§&ﬁ9¢ﬁ§ Br¥RIngenera tilhicC e ldrich ¢ ef £r ence
nun=g¥éaéyfaé§fd éo |dept|f the' sane or simlar parts in the severa

vi ejv ¥ conn sthepeilenent SHBeDRANUNGSdisk. FIG 1 is a

r [ 1 n f nven nal | r
pa i a YAEEEEHfE§t£8 @ng'gﬁvghﬁygg, 3 gg iﬁetliﬁirzgiléziﬁiuif g

the battery is lncreased the current can be surely cut off,

and the inner pressure can be surely reduced without causing a

short-circuit by the lead so that the battery can be prevented

from destructive explosion.

(Fig. 6)

21




FIG 2 is a cross-sectional view of—amwain—part—of—the- conventional
battery; . . This SheetHasBecnReﬂ '
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is another cross-sectional view of the main Mﬁhe&&{aéﬁb%n tlonal
battery, show ng the abnormal condition;

f a disk holder of the conventional seal ed bati E""]ﬂ, ﬁ 5 is a
cr.os§: sectional view of the disk hol der of the conve battery,

FIG |6 is a cross-sectional view of a main part of one embodi nment of a
d battery accordl ng to .the present invention; .

~ .

\-\\\_\\\\\

5 = o —
\ 0T
AN N N NN AN Y |
N N
A A
N T‘ _\ ] '
o \ {
— .:,\
- ] :
A 1 ;
\ 5 V\B
™ !
N i B
N N 2y T T T T ..
N \:¥ /‘tc\)l
N @ QBL 1
N —
0
N 2_/_ | , I
N BN || A
N\ illg .
|
N
N o IR 3
]
. I
< = N
. Z - v
] !
N\

SONY CORPORATION 2/10
S93P374EP00 B

0 a.




W i s another cross-sectional view of the main part of the enbodi nent
of @ present invention of FIG 6, as laeedr mal condition in
whi @¥ a gas is generated within the 1 FIG 8 is a
crodg-sectional view of a main part oflf odi ment” of the sealed

Bat tlgry according to the present invention; IG 9 is another
crogs-sectional view of the main part Pf the enbodi nent of FIG 8, "show ng

bnormal condition in Wich a gas is generated within the battery;
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O is a cross-sectional view of an exanpl e of a safetyvalver
11i s a graph showing the neasured results ofTHMectHutBeQ{ﬁgiﬂéﬁssure of

afety Val ve of the seal ed batiery acor di ng I nventi on;
‘ FIG 12 is a graph show ng the neasured ﬂ
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ut - of f pressure of the safety valve—of the conventional

ry.

nt invention will now be described in

ngs.

FIG. 6

seal ed
DETAI LED DESCRI PTI ON OF Tlilﬁ. F asRRED EVMBCODI MENTS

§ &rence to the
7 m mm;'mﬁiﬁ part of an

FIG 6 is a cross-sectional
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FIG. 7

jaf ety val ve 5.
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‘ment of the sealed battery according to the present .
seal ed battery has the safety valv%MS which_ i de of a netal plate
s defornmed by the increase of thé }iﬁbﬁﬁ' E ot the battery, and

urrent cutting-off
In addition, a dis

.5 and the electric power generating elenment 1. This
al aperture 21 in which the projection 9 of
fted, and gas apertures 22 through
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h a gas is passed. Moreover, a thin nmetal plate 24 which is
trically connected to one riThischest Bas@esh Replacee el ectric power
rating elenent 1 is attached I‘Zl side of the disk 23 in
a‘manner as to close the cen 1. On the ot her hand,
'safety valve projection 9 is welded through the central aperture 21 to
'thin nmetal plate 24. FIG .8 is a cross-sectional view of the
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nt i nventi on.

is made of a netal plate t"hthid'SheédﬁZscﬁegﬁefg Q%dt he ‘i ncrease of the
T y 'ghe

cfgure within the battery, and th
.cffrent cutting-off neans 6 which m“m#im

1

W N W N |

-
— o a— —
—

_— e e -
—_——
-——
—

SONY corPORATION: g /10
S93P374EP00 B

FIG. 9

Thi s seal ed,mﬂl—ér_l_p_has the safety valve 5
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val ve 5 has
rojection 9 at the center thewggﬁmaQQQB&ka rojection 9:.faces the -

etedgric power generating elenent 1. ® di sk 23 made of neta
i s fxéd between the safety valve im’m" l’ nt 1, and the safety
val projection,9 is welded to th e center thereof. This
di st 23 has the gas apertures 22 bored therein at other positions. The
riblgon lead 7 of the electric power generating elenent |I' is electrically

conrfected to the el enment-| side of

FlG. 10

SONY CORPORATION 9/ 10
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W nventi on,- when-the safety Ted .up by the |ncrease of the
se‘m* U en -

effsure WI# n the battery, th
Wi d “t he pjs 22910 the showgy, and 9.
-tinme he h of the welded joints %e%lﬁ,jé#%ﬂ & saf ety val ve 5

" the thin neqal plate 24 and betweén the safety valve 5 and the disk
preV|ousI§ selected to be proper, or necessary

i sk 23. - According tmgﬁ&tﬁmg{@ﬁ g 1of the sealed battery of
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lb’{;—l sm
val ues, the joint's can be broken when the safety valve 5 is def or med®t'6*aA"
eXtent according to the set weld strength. Thus, accordlng to the
present invention, since the weld joint is broken by t he |ncrease of the
f.essure within the battery, the safety valve 5 cam N e -
glsconnected fromthe ribbon lead 7 of the elect ﬁd%ﬁé¢§ @HE}%#$ 56

element 1. - Thus, the current cutting-off means]6tis gSﬁ’cﬁ”é""t d’aéug ';oftf) paged ...
current, suppressing the gas from being flurther »;E? pagw K)pagﬂl .....

.....

SEALED mY

DI OF RECEIPT..72No

BACKGROUND OF THE INVENTION
Field of the Invention:

This invention generally relates to batteries and, more
particularly, to a sealed battery.

Description of the Prior Art:

In recent years, a seéondary cell oxr battery such as a
lithium battery, a carbon lithium battery or the like is

widely used in video tape recoxrders, clocﬁs and so on.

The batteries of this kind take a sealed structure, but
sometimes cause explosions because the electric power
génefating.element.enclosed within the battery causes a

chemical change to increase the inner pressure.

If a nonaqueous electrolyte battery, normally such as the
lithium bﬁttery is overqhérged or short-circuited to flow a
large cﬁrrent by miéfake-o; the like, the électrolysis
solution may be sometimes decdmposgd tq.pfbduce a gas. The
battery, when filled with this gas, has iﬁs inner pressure
raised:by_this gas and may be instantly destroyed. _

U.S. patent No. 4,943,497 describes a.sealed battery that
can preveﬁt such an accident.

Tﬁis proposed sealed battexy, aslshown in FIG. 1, has an
outer can 2 w;thih which an gléctrig power genéerating element
1 is enclosed, and a 11d 3 which is. normally used as the
:positivé electrode terminal and 'mounted at the open end of the
;an 2 through a ring-shaped gasket 4 so as to seal the lid 4

to the can 2. In'addition, a safety valve 5 is provided

 [REPLACRMENT SHEET
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10 . Therefore, since the deformation of the safety valve 5 nmakes it
pOSSIb|e to reduce the pressure within the battery and to cut off the
current, the pressure within the battery can be prevented from bei ng nuch

i gcreased to an extent that the battery is fatally expl oded. Accor di ng

to the present invention, since the weld joint is broken by the deformation
of the-safety valvue 5 due to the

within this 1id 3. This safetyivalve 5 is'made of a metal

plate which is easily deformed by thé increase of the pressure
within the battery. Also, curxrent cutting-off means 6 is
actuated by the deformation of the safety valve 5.

FIGS. 2 and 3 are magnified cross—sectional views of a
main part of the above hattery, showing the normal state and

the abnoxnal state in which the pressure within the battery is

increased, respecgive}y. The electric power generating ..

element 1 has, for example, sheets of negative aﬁd positive

electrode materials and a separator. This'separator has ;n

electrolysis solution impregnated theiein. The sheets aie

wound“together in a cylindrical shape, gripping the separatoﬁ

thexrebetween. In addition, rihhon-like lead plates 7 and 8

are drawn out of the negative electrode and posittéé electrode
sheets. One of the lead plates, or the lead plate 8, is

_connected to the bottom of the outer can 2 (seé FIG. 1)

The safety valve 5 is made of a metal plate of a disk
shape and formed ‘to be a dish-like disk:shape which prbjects
towar@_the elecpric.pover-generqting element 1; by press
ﬁolding. This safety valve.s also has ; safety valve
.projection ‘9 pmowided at the centex thereof to project toward

the elect:ic ‘powexr generating element 1. The outer peripheral

flapge.portion of the qafgty valve 5 is bent to wrap or hold,
for eiahple,'the outer peripheral edge of the lid 3. This.
outer peripheral flange and the edge of the lid 3 are pressed
by caulking against the open end of the outer can 2 through
the ring-shaped gasket 4, théreby sealing the outer can 2.

The 1;¢ 3 has apertures 10 bored therein for exhausting

2.
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i acrease of the pressure within the battery, the safety valve 5 can be
stably puIIed off fromthe thin netal plate or the disk 23 as conpared
with the prior art in which the safety valve is pulled off fromthe

f kexi blie ribbon lead 7. In addition, the increase of the pressure within
'the battery is sure to cut off the current and stop the gas from

generation. . The above enbodi nents of the sealed battery of the
invention will be described nore in detaiJ. . The first enbodi ment of
the invention will be described with reférence to FIGS. 6 and 7. The

seal ed battery of this enbodiment has the current cutting-off means 6

provi ded bgievems.t hEowdwss, itﬁepéﬂf‘é: Epafi %ﬁ&;{ﬁgﬁ &%gﬁd the lid 3

which is used as the positive electro e termn ery.
hexmetically sealed or to be shut off from the outside by the

valve 5.

In addition, a cylindrical disk holder 11 is fixedly

fitted on the outer periphery of the safety valve 5 to be
held. ’

This cylindrical disk holder 11 has provided therein a
£flat plate lla perpendicular to its axis as shown in FIGS. 4

and 5 which are respectively a pPlan view of tﬁe‘disk holdexr

A1, and a cross-sectional diagram taken along the line V — v

in the plan view. . A disk 12 is forced to be fitted within

the disk holdex 11.

The flat plate 1la of the holder 11 and the disk 12 have

" central apertures llc and 12c¢ bored, respectively. The

safety valve projection 9 of the safety valve 5 is inserted
through these apertures 1llc and 12¢ to reach the electric

power generating element 1 side of the disk 12. Thus, the tip

of this projeetion 9 hits the positive-electrode lead 7 of the

:electric-power generating element 1. Then, the tip of the

projection 9 and the lead 7 are joined by ultrasonic welding -
.dr other means. :
| " The disk 12 and the flat plate 1la of the disk holdexr 11
also have apertures 12W and 11W bored at the corresponding

positions, respectively, so that gas can be exhausted through
_these apertures.

If a gas is generated by some cause in the accommodating
poxrtion for the element 1 of the battery to increase the inner

.Pressure, the safety valve 5 is pushed up by the pres;ure'of

REPLACEAERT S
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' ' ' duced simlarly to the prior -

[ r generating elenment 1.is pro _ e prio
Tg? e;ec;g:ceggﬁgle? shown in FIGS. 1 through 5. hIn Otg?;tg?r?ﬁét e
g; nggétive and pbsitive el ectrode Fa:erha;ﬁdantérgo:gg rator that s
i rpr with an el ectrolysis solutio et ween t
;ﬁggfgngﬁgdmound in a cylindrical srapg toffo¥g}t2§aﬁLthr;c p

I ng I ti eads of, ,

generating elenent 1. In addition, .

. the gas which has passeq through the aperture 12w of the disk
2 and the aperture 11W of the flat pl

ate 1lla of the disk
holder 11. As a'result, the safety valve 5 is deformed, or

swollen towgrd the'liq 3 as shown in FIG. 3. Therefore, the

pressure within the battery can be reduced bf this defoxrmation
of the shfety valve 5, and also the projection 9 is forced to
rise in proportion to the deformation of the safe

ty valve S.
At this time, the ribbon

lead 7 welded to-the tip of the

_projection 9 is also forced to rise, but the lead 7 cannot be

moved because it is blocked by the disk 12.

Thus, the tip of
thq projection 9 is pulled off from the r

bon-shaped lead 7
80 that the lead 7 is electrically disconnected from the
safety valve 5, or that the element 1 of the battery is

electricaliy disconnected from the lid 3. The current

cutting-off means 6 is thus constructed as above.

.In this way, the gas can be stopped from genexration and

the pressuré within the battery can be suppressed from

increase. .
According to this arrangement, hovever, tﬁe'ribbon-shapéd

lead 7 which is generally about 3 mm wide and f;exible may be

diaun in the central.apezture léc,of the disk 12 when the

Valve 5. At this time, the lead 7 is not

Pulled off, or cut from.the joint with the
Projection ‘9.

always be surely
tip of the
‘In addition, since the cut end of

the lead 7
which is disconnected and pulled up to float may .

be
Unadvertently made in contact with the can 2, or with the

hegative electrode to cause a short-circuit, thus losing the




ri bbon shape are drawn out of the negative and Positive el ectrodes. The
negative ribbon | ead not shown is connected to the bottom of the outer can
2. The safety valve 5 is made of a netal material and forned in a
dish-like shape by, for exanple, press nolding. This dish-shaped, or
di'sk-1i ke shaped safety valve 5 has provided.

5
OBJECTS AND SUMMARY OF THE INVENTION
Therefore, it is a general object of the present invention to provide an
improved sealed battery in which the aforesaid shortcomings and
disadvantages of the prior art can be eliminated. |
More specifically, it is an object of the present invention to provide a
'swawdtmﬂmwﬁn§ﬂmd1vdwnthepnmmuevﬁﬂﬁnthebmnnyishmnmﬂxLJhe
current is sure to be cut off, the pressure within the battery can be reduced
without error, and the short-circuiting by the lead can be prevented not to
cause the destructive failure of the battery.
Accordiﬁg to a first aspect of the present invention, there is provided
a sealed battery including a safety valve made of a metal plate which can be
deformed by the increase ofthéinmm:pnmmne of a battery, and current
cutting-off means which is actuated by the deformation of the safety valve,
wherein the sight valve has a safety valve projection provided at its enter to
project toward an electric power generating element of the battery, a disk
having a central aperture in which the safety valve projection is inserted and
this apertures through which gas is passed is fixed between the safety valve
and the electric power generating element, a thin metal plate 'to which one of
the leads of the electric power generating element is connected is attached to
the element made of the disc to close the central aperture the central aperture,
and the safety valve projection is welded to the thin metal plate through the

central aperture.




at its center the projection 9 that projects toward the elenent 1. The
outer peripheral flange of the safety valve 5 is bent to wap, or hold the
outer edge of, for exanple; the lid 3 as illustrated. The edge of the lid
3-~and the flange of the safety valve 5 are securely nmounted, by caul ki ng,
together with the insulating ring-shaped gasket on the open end of the
outer can 2 in which the elenent 1 has been encl osed. The lid 3 has
the apertures 10 bored therein for exhausging the generat.ed gas. The
outer can 2, however, can be maintained to be sealed, or shut off fromthe

: Lval ve 5. -
out si de by the 5§L83¥h1ng to a second aspect of the present invention
’

therxe is ?rovmded'a'séiled battery including a safety valve
:made of a metal plate which can be deformed by the §

. nerease of
the inner pressure of a battery, :

and current cutting-off means
'which is actuated by the deformation of the safety valve,
wherein the safety valve has a safety valve projection
provided at its center to Project toward-an ele

ctric powexr
.generating element-of.the battery,

a disk-qade of metal is’
the electric power

the safety valve projection is welded to
‘the center of the disk,

«£ixed between the safety valve and
generating element,

the digk also ﬁas gas apertures

;provided at other positions than the center, and one of the

'leads of the electric power generating element is electrically
connected to. the element side of the disk.
Accoxding to this invention, .

_ vhen the inneir pPressure of
‘the battery is increased,

the current can be surely cut off;
and the inner pressure can be surely reduced without causing a
;8hort-circuit by the lead so that the battery .
‘from destructive explosion. -
The above and other objects,

cgn be prevented

*

| featu:es, and advantages of
‘the p?eseq; inwantion will become apparent from fhe following.
detailed description of fllustrative embodlments thereof to be

Tead in conjunction wvith the accompanying drawings, iniwhich

dike refe;ence humerals are used to identify the  same or

similar parts in the several view.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a partially cross-

sectional side view of a
Conventional sealed batterf; ‘
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Moreover, a cylindrical disk holder 31 nade of an insulating plastic
material or the like is forcibly fitted on the outer periphery of the -

di sh-1i ke safety val ve 5. This cylindrical disk holder 31 has a ring
pl.ate 3la integrally provided at the nmddle Position within the holder to
“project toward its center fromits inner periphery. The disk 23 is pushed,

or fixedly fitted into the disk holder 31 until, it hits the ring plate
3la. - The disk 23 is made of a rigig and t hick metal plate so that it
can be maintained flat. The disk 23 has the central

' FIG.

| 2 1; & cross-sectional view of a main part of the
' conventional sealed battery;

FIG. 3 is another cross-sectional view of the main part
‘of the conventional sealed battery, showing the abnormal
condition;

FIG. 4 is a plan view of a disk holder of the
conventional sealed battery;

FIG. 5 is a cross~sectional view of the disk holder of

the conwentional sealed battery;

o FIG. 6 is a cross-sectional view of = main part of one

‘embodiment of a-sealed battery according to the present
anentlon,

FIG. 7 is another cross-sectional view of the main part

of the embodiment of the present invention of FigG. 6, showing

. fthe abnormal condition in which 2 gas is generated within the
‘battery,

_FIG. 8 is a cross-sectional view of a main part of

another embodiment of the sealed battery according to the
.present invention;

FIG. 9 is anothex cross-sectional view of the main part

p£ the ewmbodiment of FIG. 8, showing the abnoxmal condition in

hhich a gas is generated within the battery;

* PIG. 10 is a cross-sectional view of an example of a
safety valve°

FIG. 11 is a graph showihg the measured results of the
eut-off pressure of the safety valve of the sealed battery
'~accord1ng to the present 1nvention, and

"FIG. 12 is a graph showing the measured results of the
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: : : he
12 aperture 21 bored at-its center. The projection 9 provided at t

' ' - erture
center of the safety valve 5 is |loosely inserted into  the central ap

21 so that

its tip can face the elenent 1 side surface of the disk 23.

Aspiurality of gas apertures 22 for passing the generated

- the pressure within the batterxy,

cut-off pressure of the safety valve of the conventional
sealed battery. .

DETAXLED DESCl!IP'I.‘ION OF THE PREFERRED EMBODIMENTS

The present invention will now be described in detail
with reference to the drawings.

FIG. 6 is .& cross-sectional view of 2 main part of an

embodiment of the sealed battexy accoxding to the present

invention. This sealed battery has the safety valve 5 which

is made of a metal Plate that is deformed by the increase of

and ‘the current cutting-off
means 6 which is actuated by the deformation of the safety

valve 5. ' In addition, a disk 23 is fixed between the safety

valve 5 and the electric power generating element 1.

This
disk 23 has-a central aperture

21 in vwhich the projection 9 of
the safety valve 5 is inserted,.and gas apertures 22 through
which a gas is passed.

Moreover, a thin metal plate 24 which is electrically

connected to one xibbon lead 7 of the electric power
generating élement 1 is attached to the element 1 side of the

disk 23 in such a mannexr as to close the central aperture

21.
On the other hand,

the safety valve projection 9 is

welded through the central aperture 21 to the thin metal- ‘plate

24.

rIé. 8 is a cross-sectional view of the main part of

another embodiment of the sealed battery according to the -

Present invention. This sealed battery similarly has the

safety valve 5 which is made of a meta) pPlate that is deformed

by the. increase of the pressure within the battery, and the .
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' i i ' itions than the
h are bored in the disk 23 at other posi .
ggztgbegftPLgugisk, or at positions synnetrlf?l ngéhtgefﬁgcéléﬁeLPelaézZeOf
[ The thin netal plate 24 is attac
é?etﬁesglgi 23 and securely bonded to the disk 23 at p0|an Pge{g]C|ggé Iﬁ;
xanpl e, welding. This thin netal plate 24 is sized and Slape'rture ose th
gen??al aperture 21 of the disk 23, oppose all the cegata ape e e
cross all the circunference of thefcenir% aperture 21.". (
one of the ribbon-shaped | eads of the :

current cutting-off means § which 'is actuated by the

deformation of the safety valve 5. In addition, the safety

valve S has the projection 9 at the center thexeof, and this

projection 9 faces the electric power generating element 1.

uoreover, the disk 23 made of metal is fixed between the

safety valve S and the element 1, and the safety valve
' projection 9 is welded to the disk 23 at the center thereof.

This disk 23 has the gas apertures 22 bored therein at other

positions. The xribbon lead 7 of the electric power generating

element 1 is electrically connected to the element-l side of
the disk 23. '

According to the embodiments of the sealed battexry of the

invention, vwhen the safety valve 5 is pushed up by the’

increase of the Pressure within the battery, the. safety valve

5 is deformed to .be swollen toward the opposite side to the

element 1 as shown in FIGS. 7 and 9. At this time, if the

strength of the welded joints between the safety valve 5 and
the thin metal plate 24 and between the safety valve 5 and the -

disk 23 is previously selected to be propér,

or necessary
values,

the joints can be broken when the safety valve § .is

deformed to an extent according to the set weld strength.

Thus, aceording to the present invention, since:the weld

Joint is broken by the increase of the pressure within the

battery, the safety valve 5 can be electrically disconnected '

‘from the ribbon lead 7 of the electric power generating

element 1. Thus, the current cutting-off means 6 is able to

cut off the current, suppressing the gas from being further

fenerated.

I-Wan
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element 1 of the battery, or the positive-electrode side lead 7 is
securely bonded to the elenent 1. side of the thin netal plate 24 at p0|nts
Plerr] by, for exanple, welding. Moreover, the safety valve projection 9
of: the .safety valve 5 is inserted in the central aperture 21 of the disk 23
.and welded to the thin netal plate 24 at a point P[err]. In this case,
the wel d nust have such a necessary bondigyg strength that the projection 9
can be easily pulled off fromthe thin nmetal plate 24 when the gas pressure
within the battery is excessively I ncreased. Thus, the

positive-el ectrodg el g he el ement | of the battery is
el ectrically connecte g?o t?} &gﬁ de formation of the safety valve 5

makes it possible to reduce the pressure within the battery

and to cut off the curxent, the pressure within the battery

can be prevented from being much increased to an extent that
the battery is fatally exploded.

Accoxding to the present invention, gince the weld joint

is broken by the deformation of the safety valve 5 due to the

increase of the pressure within the battery, the safety valve

5 can be stably pulled off from the thin metal . plate oxr the
disk 23 as compared with the prior art in which the safety

valve is pulled off from the flexible xribbon lead 7

In
addition,

the increase of the pressure within the battery is
sure to cut off the current and stop the gas from generation.

The above embodiments of the sealed battery of the
invention will be described moxre in detail.

.The first embodiment of the invention will be described
with refexence to FIGS. 6 and 7.

The sealed battery of this embodiment has the current
cutting-off means 6 provided between the electric power
generating element 1 and the lid 3 which is.used as the

positive electrode terminal.of the battery.
‘The electric power generating element 1.is produced

Similarly to_the'prior art as,
through 5.

for example, shewn in FIGS. 1
In other words, sheets of negative and positive
electrode materials and the separator that is impregnated with
 J electrolysis solution and interposed between these sheets |
dre wound in a cylindrical shape to form the electric power
9enerating element 1. In addition, leads of,

for example, a




| ve 5.
13 through the thin netal plate 24 and the safety valv

to the bottom of the outer can 2.

- The gafety vﬁlve 5 is made of a metal
in a dish-like shape by,
dish-shaped,

material andg formed

_ eleqent 1. ge of the safety valve 5

oxr hold the outer edge of,
lid 3 as i{llustrated.

is bent to wrap, for example, the

The edge of the lid 3 and the flange
Te securely mounted, by caulking,

ating ring-shaped gasket on the open
end of the outer can 2 in which the element
enclosed,

of thé safety valve S a
together with the fnsul

1 has been

The 1lid' 3 has the apertures }o{bored therein for

‘exhausting the generated gas. The outer canp 2, however, can

be maintained to be sealed, or shut off from the outside by
the safety valve 5. i

.Moxreover, a cyiindrical disk holder 33 ﬁade of an
insulating Plastic maferial or the like is foreibly fitted on
the outer Pexiphexry of the dish-1ike saféty valve 5,

o This cylindrical disk holder 31 has a ring plate 31a
integrally provided at t@g middle position within the holder
to project toward its ;enter from;its inner periphery.
. disk 23 is pushed, or fixedly fitted into the
until it hits fhe xing plate 31ai

. The
disk holder 31

07 JAN 197,
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Shown.at 20 is an insulating sheet that is provided on the elenent 1 of the
battery. ' If now a gas is generated by sone cause, for exanple

overl oad, overcharging or short-circuiting to increase the Pressure withiA
the battery, this gas is passed throughthe gas apertures 22 of the disk 23,
and pushes-the inner surface of the safety valve 5 up toward the lid 3. At.
this time,”the safety valve projection 9 of the safety valve 5 resists the
pushing force since its tip is welded tolkhe thin netal plate 24 at the
point Plerr]. However, when the pressure within the battery is increased

to a certahgaeuiﬁanzxamogaavgt 1dg) at hIS int Plerr] which has the
previ ousl y-nmenti oned bondi ng %eﬂ@Lg rgg ction 9 provided
at the center of the safety valve 5 is loosely inserted into

the central aperture 21 so that its tip can face the element 1
side surface of the disk 23.

A plurality of gas apertures 22 for passing the generated
gas therethrough are bored in the disk 23

at other positions
than the center of the disk,

or at positions symmetrical with
. xespect to the axis of the disk 23.

" . The thin metal plate 24 is attached to the element 1 side
of the disk 23 and securely bonded to the disk 23 at points P,
by, for example, welding.

This thin metal plate 24 is sized and shaped to close the
central aperture 21 of the disk 23, oppose all the central
aperture 21 and cross all the circumference of the central
aperxture 21. .

In addition, one of the ribbon—shaped.leads of the
eélement 1 of the battexry, or the positive-electrode side lead
7 is securely bonded to the element 1 side of the thin metal
..pl_ate 24 at points P, hy, for example, welding.’

; ub:eove:, the safety valve projection 9 of the safety
“valve 5 is inserted in the central aperture 21 of the disk 23

.and ualded to the thin metal plate 24 at a point p,.
case,

In this )
the weld must have such a necessary bonding strength

:that the projection 9 can be easily pulled off from the thin
%netal plate 24 when the gas pressure within the battery is
exeésgively increased.

Thus, the positive-electrode ribbon lead 7 of the élement
1 of the battery is electrically eonnébted to the 1id 3

PRV




strength set so that it can be easily broken under a certain pull is
broken to cut off the current since the safety valve 5 is deforned, or bent
outward so that its central portion is separated away fromthe disk 23 in

an arc’,shape as shown in PIG 7. At this tine, the thin netal plate
24 is fixed to the periphery of the central aperture 21 of the disk 23, and
thus maintained to be flat. Therefore, the tip of the projection 9 can be

surely pulled off, or disconnected at the3weld of Point P3 fromthe thin
netal plate 24 under a constant inner pressure of the battery. . Thus, the
gas can be stopped from generation "When the gas is still generated
under this B4k Ehe thin metal plate 24 and the safe

ty valve
Shown at 20 ig i o

an L.nsnl'ating sheet that.ig

the element 1 of the battery. Provided on

If now a gas is generated by some cause
’
overload, ovexchaxging or short-clrcuiting to

pressure w.i.thin the battery, this gas is pass
gas apertures

for example,
increase the
. ed through'the
22 of the dj._sk 23, and pushes

| the inner :
.o.f the safety valve § up toward the 1id 3- e

At this time, tpe

thin metal plate

24
at the point P;.  However, when the pressure within th
e

battery is increased

to a cert&{.n extent or a
this point Py

bove, the -we),
ld at
which has the Previously-mentioned bonding -
' Strength set so that it can be easily broken under a
ce
pull is broken to cut off the current o

since the
is deformed, .

ox bept outward so that its central

safety valve S
Poxtion igs

At this time,

‘Pexiphery of the central aperture 21 of the di
maintained to be flat. .

the thin metal Plate 24 is fixeq to the

§k 23, and thus
the tip of the Projection

or disconnected at the weld of
from the thin metal plate 24 tndei a cons

PxXessure. of the battery.

- Therefore,_
9 can be surely pulled off,
point Py .
tant inner
* Thus, the gas can be s'topped fxom genexatio

- n.
st.-l.ll generated undexr this condition,

airt.t.ghtness of the safety valve 5 1is broke:
under a certain extent of fnnex pPressure )
L4

When the gas is
however, the

tal pxe"venting the
hattery from being fatally destroyed because the safety
Ly valve
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however, the airtightness of the safety valve S is broken Under a certai n
extent of inner pressure, Preventing the battery frombeing fatally
destroyed because the safety val ve

14 5 has a thin- wall portion prOvi_ded though not shown.

.14

S has a th.i.n_- wall portion provided though not showm, .

Accoxrding to this structure, the current cutting-ofg

means 6, that is, the safety valve 5, the disk 23; the disk

holder 31 and the thin metal plate 24 are previdusly assembled.

into the'lid 3. wWhen the 1id 3 ig mounted on the can 2
’

are connected to the ribbon lead 7,
edge of the 1lid 3 and the open end

they
and the gap between the

< | of the can 2 is caulked
with the insulating ring-shaped. gasket 4 so as to seal the

~can. Therefore, the quality of the current éutting-off mean
. s

6 can be checked l?efore the completion of the battery.

While in the embodiment shown in FIGS. 6 and 7 the safety

valve projection 9 ‘of the safety valve S5 vhich is deformed by
the increase of the inner pressure of t;he baéﬁery is v.welded to
the thin metal plate 24 to which the i:ibbon lead 7 is welded

X [ 4

the 'c_urrent cutting-off means 6 can be formed in the foilow;n
; . g
way. The thin metal plate 24 is omitted, and instead the

pProjection 9 of the safety valve § is peelably welded to the

disk 23 which 4s made of metal, or is electrical

- 1y conductive
as shown in FIG. 8. Thus, when the inner pressure of the

" battexy is increased as shown in FIG. 9, the safety valve s ig

the projection 9 of

at the weld of point Py fropy
'thg- disk 23, thus cutting off the current.

In FIGS. 8 and 9,

deformed to. project toward the 1id 3 and
the safety valve S is pulled off .

like elements corresponding to thoée in
PIGS. 6 and 7 are identified by the same reference numerals

and will not be described. 1In this embodiment, the safety

valve projection 9 provided at the centex of the valve § ig
welded to the center of the disk ‘23. -




According to this structures, the current cutting-off mneans 6, that

is,

the safety valve 5, the disk 23-, the disk holder 31 and the thin netal

plate 24 are previously assenbled into the lid 3.
npurnit ed on the can 2,

When the lid 3 Ls
they are connected to the ribbon lead 7, and the gap

bet ween the edge of the Ilid 3 and the open end of the can 2 is caul ked Wth
the insulating ring-shaped gasket 4 80 Bs to seal the can. Ther ef or e,

quality of the current cutting-off nmeans 6 can be checked before the

conpl et f on of 43 u ki apernre 21 WL ¢ okl SR LRBIma Yl 1y 7 S, ©

and 7 the safety valve pr

Chi ' mot el pr acaos e eaE Ty B RqnRiet iboReal 5 Wkl ol fetnThac °

thi n netal

ectilon e Sa

of the disk 23. : _

According to this invention, while the projection 9 of the safety valve
5 is peelably welded to the thin metal plate 24 or disk 23 at point P, as
described above, it may be bonded by ultrasonic welding or laser welding.
The strength of the weld can be set by properly selecting a value of the
welding energy, a size of the weld point and the number of weld points.

Also, in the structure shown in FIGS. 8 and 9, since the safety valve
5 is welded to the disk 23, the height of the projection 9 can be reduced was
shown by the cross-sectional view in FIG. 9, and thus the safety val;/e 5 can
be produced with ease as compared with the structure shown in FIGS. 6 and
7 or the pﬁor art shown in FIGS. 2 and 3 in which the projection 9 of the
safety valve 5 is insertedl through the aperture of the disk 23 to reach the
opposite side of the disk to the safety-valve side and welded to the thin metal
plate 24 or the ribbon lead 7.

Both the structures shown in FIGS. 6 and 8 are simplified and

produced with ease, as compared with those of the prior art, since the disk

holder 31 is cylindrical and has simply the ring plate 31a projected within the

cylinder.
Fifty batteries of the structure shown in FIGS. 8 and 9 were produced
and the inner pressure of the battery at which the current cutting-off means 6

by the safety valve 5 is actuated to cut off the current was measured for each
of the

t he
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the current cutting-off neans 6 can be fornmed in the follow ng way. The
thin netal plate 24 is omtted, and instead the projection 9 of the safety
valve 5 is peelably welded to the disk 23 which is nmade of netal, or is

el ectri.cally conductive as shown in FIG 8. Thus, when the inner pressure
of" the battery is increased as shown in FIG 9, the safety valve 5 is
deforned to. project toward the |lid 3 and the Projection 9 of the safety
valve 5 is pulled of f at the weld of point Plerr] from the disk 23, thus
cutting off the current. In FIGS. 81®nd 9, |ike elenents
corresponding to those in PIGS. 6 and 7 are identified by the sane

reference hm:aﬂea. enHIGi |11 whowhetkle SUslied: of M ﬂ%‘ht%ﬁ Od' nent, the
safety %é é%;lgg rovided at the center 5 O%s el ded
to the cen Ny E"ﬁéﬁ theTapk-ofhinressboel arehithe number of
the coxrresponding hatteries.
Similarly, 30 batteries of the conventional structure
shown in FIGS. 2 and 3 were produced and the pressure was

measured for each of the batteries similarly. FIG.

. .12 shows
the results of the measurement.

From the comparison of PIGS. 11 and 12, it will be seen

that the distrihution of the cutoff pressure of the invention

is narrower than that of the prior art. 1In this connection,

the standard deviation ¢ in the invention is 0.75, while that
"in the prior art is 0.92.

Accoxding to the present invention, for cutting off the
curxent, the safety valve 5 which is deformed by the increase
‘of tﬁé innerx preesuxe of the battery is not pulled off from
the flexiblé ribbon lead iﬁself as in the prior art, but the
safety valve 5 can be pulled off from the thin metal plate 24
or the disk 23 which is ﬁrevious;y electrically connected to
-the ribbon lead of the battery and t6 which the.safety valve
is previously welded'éo be peelable by a certain necessary
‘force. Therafo:e, the current can be surely cut off by the
excessive increase of the inner pressure of the battery.

' %hen the safety valve 5 is pulled off, the end of the
flead 7 is still fixed to the thin metal Plate 24 or disk 23.

Thus, the lead is not unstably floated, and therefore it can
be”prevenged from being made in contact with others, for
example, the can 2.

While the curxrent cutting-oft means 6 is provided on the

0.7 JAN %57
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[ [ [ [ di nent shown in
1 has no central aperture 21 which is provided in the embo _
F?GS. 6 and 7. In addition, the ribbon lead 7 is welded to the el emment-1
side of the disk 23.

17

positive electrode side of the battery as above,

this means ¢
may be provided on the negative electrode side of the battery.

Having described preferred embodiments of the invention
with reference to the accompanying drawings, it is to be
.understood that the invention is not limited to those precise
embodiments and that various changes and modifications could
be effected_therein by one skilled in the art without

departing from the spirit ox scope of the invention as defined
in the appended claims.




According to this invention, while the projection 9 of the safety valve 5
Is peelably welded to the thin netal plate 24 or disk 23 at point P3 as
descri bed above, it may be bonded by ultrasonic welding or |aser welding.

The strength of the weld can be set by properly selectLiwLiLAﬁﬂiﬁijﬁTé;Ei_~
wel di ng.energy, a size of the weld point and the nunber of weld p0|n

Also, in the structure shown in FIGS. .8 and 9, sincethaum’am
wel ded to the disk 23, the height of the grOJectlon 9 c I
shown by the cross-sectional viewin FIG. 9, and thus t he séfeﬂy va

can

What is claimed is:

1. A sealed battery comprising a safety valve made of a

metal plate which can be deformed by the increase of the inner

‘pressure of said battery, and current cutting-off means which

is actuated QY the deformation of said safety valve,

| > vwherein
‘said safety valve has

a safety valve projection provided'at
its centexr te project toward an electric power generating

element of said battery, a disk having & central aperture in

which said safety valve projection is inserted and gas
apexrtures through which gas is passed is’ fixed ‘between said
safety valve and said electric power generating element, a
thin metal plate to which one of the leads of said electric
power generating element is connected is attached to the

element side of said disk to close said central aperture, and '

said safety valve Projection is welded to said thin metal
plate through said central aperture.

2. 4 sealed battery comprising a safety valve made of a

metal plate which can be deformed by the increase of the inner

pressure-of said battery, and curxent cutting-off means which

is actuated by the deformation of said safety valve, wherein

said safety valve has a safety valve projection provided at
its center to project toward an electric power generating

element of ‘said battery, a disk made of metal is fixed between

said safety valve and said electric power generating element
s’

said safety valve projection is ‘welded to the center of said
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be produced with ease as conpared with. ‘the structure shown in FIGS. 6 and
7 or the prior art shown in FIGS. 2 and 3 in which the—projection 9 of the
safety valve 5 is inserted through the aperture of the disk 23 to reach the
opposi te side of the disk to the safety-val ve side and”mnﬂm"m
metal plate 24 or the ribbon |ead 7. Both the u H
FIGS. 6 and 8 are sinplified and produced with ease, as conpardd with
t hose of the pri.or art, since the disk holder 31 is cylindrical and has
sinply the ring plate 31a projected withi}® the
k

disk, said disk has gas apertures provided at othex positions
than said center, and one of the leads of said electric power
generating element is electrically connected to the element

side ‘of said disk.

Wﬂms@mﬁ“
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cyl i nder. Fifty batteries of the structure shown in FIGS. 8 and 9.
were produced and the inner pressure of the battery at which the current

cutting-off neans 6 by the safety valve 5 is actuated to cut off the
current was neasured for each of the

20

SEALED BATTERY
ABSTRACT OF THE DISCLOSURE

The present invention proposes a sealed battery 1nc1uding
a safety.valve made of a metal plate which can be deformed by
the increase of the inner pressure of the battery, and current
cutting-off means which is actuated by the deformation of the
safety valve, wherein the safety valve has a safety valve
projection provided-at its center to project toward an
electric power generating element of the battery, a disk
having a central aperture in which the eafety valve projection
is inserted and gas apertures througn which gas is passed is
fixed between the safety valve and the electric power
generating element, a thin metal plate to which one of the
;eads of the electric power generating element is connected is
attached to the element side of the disk to close the central
aperture,  and the safety valve projection is welded to the

thin metal plate through the centrel aperture.

The present invention proposés another sealed battery
dncluding a safety valve mnde'ef a metal plate which can be
deformed by the increase of the inner pressure of the battery,
and ‘current cutting-off means which is actuated by the
deformation of the safety valve, wherein the safety valve has

a safety valve projection provided at 1te center to project
toward an electric power generating element of the battery, a
disk made of metal is fixed between the safety valve and the
electric power generating element, the safety valve projection
is welded to the center of the disk, the disk also has gas

apertures provided at other positions than the center, and one

R
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16 Dbatteries. FIG 11 shows the results of the neasurenent, or the
réelati on between the cut-off pressure and the nunber of the corresponding
batteries. Simlarly, 30 batteries of the conventional structure
shown i.-n FIGS. 2 and 3 were produced aMd the pressure was neasured for each

of the batteries simlarly. FIG .12 shows 'hﬁsrﬁ%ﬁT[ﬁAffBEkﬁ measur enent .
REPLACED |
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of the leads of the electric power generating elemene is -
electrically connected to the element side of the disk.

According to this 1nvention, when the inner pressure of

the battery is increased, the current can be eurely cut off,
and ‘the inner pressure can be surely reduced without causing a

short-circuit by the lead so that the battery can be prevented
from destructive explosion.

{Fig. 6)
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Fromthe conparison of FIGS. 11 and 12, it wll be seen that the
distribution of the cutoff pressure of the invention 1is narrower than that
of the prior art. In this connection, -the standard deviation a in the

i aventicon is 0.75, while that in the prior art is 0.92. - According to
the present invention, for cutting off the current, the safety valve 5

whi ch is deforned by the increase of the inner pressure of the battery is
not pulled off fromthe flexible ribbon | qf itself as in the prior art, -
but the &safety valve 5 can be pulled(ﬁ%f; omthe thin netal plate 24 or
the disk 23 which is previously electricaljy connected to

FIG. 1

-
J
. 7
JdH1
[ ] = ’.2 :
_ c::i:“ s J
' REPLACEMENT SHERT

07 JAN 1997

By




the ribbon |l ead of the battery and to which the safety valve is previously
wel ded to be peelable by a certain necessary force. Therefore, the current
can_be surely cut off by the excessive increase of the inner pressure of
tre battery. When the safety valve 5 is pulled off, the end of the
lead 7 is-still fixed to the thin netal plate 24 or disk 23. . Thus, the

|l ead is not unstably floated, and therefore it can be prevented from bei ng
made in contact with others, for- exaﬁ% 0 the can 2. Wil e the
current cutting-off neans 6 is provided on the

Figure 2
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17 positive electrode side of the battery as above, this neans 6 'may be

provi ded on the negative el ectrode side of the battery.
descri bed preferred enbodi nents of the invention
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Figure 3
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wi.th-reference to the acconpanying d}amdngs, it is to be wunderstood that
the invention is not limted to those precise enbodinents and that various
changes and nodifications could be effected therein by one skilled in the

art w thout departing fromthe spirit or scope of the invention as defined
I n the appended cl ai ns.

4/10.
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1. A sealed battery conprising a safety valve nmade of a nmetal plate which
can be deforned by the increase of the inner -pressure.-of said battery, and

cﬁr(ent cutting-off neans which is actuated by the deformation of said
safety .val ve, wherein

-
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'sai d safety valve has a safety valve projection provided at its center to
project toward an electric power generating element of said battery, a
di-sk having a central aperture in which said safety valve projection is

i pserted and gas apertures through which gas is passed is fixed between
said safety valve and said electric power generating elenent, a thin netal
plate to which one of the | eads of said electric power generating el enent
is connected is attached to the elenent side of said disk to close said
central aperture, and said safety valve projection is welded to said thin
metal plate through said central apert@/d0 2. A sealed battery
conprising a safety val ve .nade of a netal plate which can-be defornmed by
t he i ncrease of the inner
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pressure of said battery, and current cutting-off neans which is actuated
by the deformation of said safety valve, wherein said safety valve has a
safety valve projection provided at its. center to project toward an
el'ectric:c power generating elenment of said battery, a disk nade of netal is
fi xed between said. safety valve and said electric power generating el enent,

said safety valve projection is welded to the center of said
REPLACEMENT SHM
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19 disk. said disk has gas apertures provided at other positions than said
center, and one of the |eads of said electric power generating elenent is .

eieptrically connected to the el enment side of said disk.

¥
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FIG. 11
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SEARCH REPORT . Applicatioh No. 9608593-1

XT OF THE ABSTRACT

DR /S/cx,}/yy

SEALED BATTERY

The present invention proposes a sealed battery including a safety valve made of a metal plate
which can be deformed by the increase of the inner pressure of the battery, and current cutting-oft
! means which is actuated by the deformation of the safety valve, wherein the safety valve has a
safety valve projection provided at its centre to project toward an electric power generating
element of the battery, & disk having a central aperture in which the safety valve projection is
inserted and gas apertures through which gas is passed is fixed between the safety valve and the
electric power generating element, a thin metal plate 1o which one of the leads of the electric
power generating element is connected is attached to the element side of the disk to close the
central aperture, and the safety valve projection ;s welded to the thin metal plate through the
' central aperture. , D '

t The present invention proposes another sealed battery wherein a disk made of metal is fixed
between the safety valve and the electric power generating element, the safety valve projection is
welded to the centre of the disk, the disk also has gas apertures provided at other positions than
the centre, and one of the leads of the electric power generating element is electrically connected

to the element side of the disk.

(Fig. 6)
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