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(57) Abrége/Abstract:

A cylindrical cell Is disclosed which Is so constructed that an insulating ring (12) Is seated on the outside of the sealed part of the
opening part of a cell case (1), the terminal face of a negative electrode plate (9) is depressed below the outer face of a facing
label (10) covering the insulating ring (12), and a gas discharge hole (8) formed in the negative electrode plate (9) iIs concealed
with the Insulating ring (12). This construction prevents the cell from allowing flow of a current to an adjacent cell ana
conseguently from being charged by the adjacent cell. Since the cell uses a thermally shrinkable insulating facing member, it
enjoys Improved reliability of the outer covering. Even If a plurality of such cells of the construction described above are used as
arranged In series and part of the cells are erroneously connected with the direction of polarity thereof reversed to the remaining
cells, the possibility of the reversely connected cells allowing flow of current to the remaining cells and consequently being
charged by the remaining cells will be precluded and the possibility of the device In use being smeared or harmed by the
electrolyte otherwise suffered to leak when the reversely connected cells are charged by the remaining cells will be eliminated.
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ABSTRACT

A cylindrical cell is disclosed which 1s so
constructed that an insulating ring (12) 1s seated on the
outside of the sealed part of the opening part of a cell
case (1), the terminal face of a negative electrode plate
(9) is depressed below the outer face of a facing label
(10) covering the insulating ring (12), and a gas
discharge hole (8) formed in the negative electrode plate
(9) is concealed with the insulating ring (12). This
construction prevents the cell from allowing flow of a
current to an adjacent cell and consequently from being
charged by the adjacent cell. Since the cell uses a
thermally shrinkable insulating facing member, 1t enjoys
improved reliability of the outer covering. Even 1f a
plurality of such cells of the construction described
above are used as arranged in series and part of the
cells are erroneously connected with the direction of
polarity thereof reversed to the remaining cells, the
possibility of the reversely connected cells allowing
flow of current to the remaining cells and consequently
being charged by the remaining cells will be precluded
and the possibility of the device in use being smeared or
harmed by the electrolyte otherwise suffered to leak when

the reversely connected cells are charged by the remain-

ing cells will be eliminated.
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BACKGROUND OF THE INVENTION
Field of the Invention

This invention relates to a mouth-sealing
structure in a cylindrical alkaline battery.
Description of the Prior Art

The cylindrical alkaline battery such as, for
example, an alkaline dry cell uses a highly concentrated
agqueous caustic alkali solution as an electrolyté. If
this battery has a gap, very small as it is, therefore,
1t tends to suffer leakage of the electrolyte due to the
so-called creeping, namely the exudation through the gap.
The alkaline dry cell, accordingly, is provided with a
mouth-sealing structure which is highly capable of
tightly sealing the shell thereof.

In a device which uses a plurality of batteries
arranged in series, for example, if the device is
operated in such a state that one of the batteries is
connected with the direction of polarity thereof reversed
to the remaining batteries, the reversely connected
battery will possibly burst when it is charged by the
other batteries and caused to undergo internally a strong
gas-generating reaction and, consequently, the internal
pressure thereof is suffered to increase past the
durability inherently owned by the mouth-sealing

Structure capable of sealing the shell of the battery



10

15

20

25

CA 02217676 1997-10-07

- 2 -
with prominent tightness. The device, therefore, must be

prevented from this accident.

For the purpose of solving this problem, mouth-

sealing structures of varying types provided with an
explosion-proof mechanism have been heretofore proposed
for use in alkaline dry cells (as published in JP-A-59-
98,452, for example).

A typical mouth-sealing structure will be

specifically described below with reference to drawings.

Fig. 4 is a halved cross section of a conven-

tional alkaline dry cell.

In a cell case 1, a positive electrode agent 2

formed of manganese dioxide and graphite and shaped
cylindrically is inserted. The cylinder of this agent 2
1s packed therein with an alkaline electrolyte formed
mainly of potassium hydroxide and a negative electrode
gel substance 3 having a gelling material and a zinc
allow powder as main components thereof through the
medium of a separator 4. The alkaline dry cell is
further provided with a negative electrode collector 5
and a resinous gasket 6 adapted to block the opening part
Oof the cell case 1 and possessed of a thin-wall part (an
annular thin-wall part as depicted in the diagram) 7
which breaks under the pressure of gas. A negative
electrode terminal plate 9 concurrently serving as a
negative electrode terminal and containing a gas dis-
charge hole 8 is mounted on the resinous gasket 6 as

welded to the head part of the negative electrode
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collector 5 and inserted into the opening part of the
cell case 1 so that the cell case 1 may be tightly sealed

by folding the opening part inward. The outer lateral

face of the cell case 1 and the continuing outer face of
the sealed part of the opening part of the cell case 1
which has been folded inward are covered with a facing
label 10 which is a thermally shrinkable insulating
facing member. A positive electrode terminal 11 is
disposed contiquously to the bottom face of the cell case
1.

The alkaline dry cell constructed as described
above is prevented from the accidental burst mentioned
above because the thin-wall part 7 of the resinous gasket
6 fractures as a safety valve when the pressure in the
cell case 1 is ralsed past a prescribed level by the gas
generated inside the cell and the gas in the cell is
released through the fracture and discharged from the
cell via the gas discharge hole 8 in the negative
electrode terminal plate 9, with the result that the
internal pressure of the cell case 1 will be lowered.

In a device which uses a plurality of dry cells
each constructed as described above and together arranged
in series, for example, if this device is operated 1in
such a state that part of the batteries are erroneously
connected with the direction of polarity thereof reversed
to the remaining batteries, the erroneously connected

cells will be charged with the other cells.

Fig. 5 illustrates the arrangement of four
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serially connected alkaline dry cells of the conventional
construction, in which one of the four cells is connected
with the direction of polarity thereof reversed to the
remaining cells. The positive electrode terminal face of
the reversely connected cell contacts the positive
electrode terminal face of the adjoining cell and the
negative electrode terminal face of the reversely
connected cells contacts the negative electrode terminal
tace of the adjoining cell. 1In this case, the reversely
connected cell is charged by the other cells and caused
to undergo a strong gas-generating reaction. If the
internal pressure of the cell case is consequently
increased past a prescribed level, the annular thin-wall
part of the resinous gasket as an explosion-proof
mechanism for preventing the cell from the burst will
fracture and the gas in the cell case will be discharged
trom the cell via the gas discharge hole in the negative
terminal plate.

The actuation of the explosion-proof mechanism
in response to an abnormal rise of the internal pressure
of the cell indeed prevents the cell from the burst. It,
however, has the possibility that the emanating gas will
entrain the electrolyte and impel it to leak through and
spout from the cell.

The electrolyte which is used in the alkaline
dry cell such as, for example, a cylindrical alkaline
cell is a highly concentrated aqueous caustic alkali

solution. For the purpose of preventing the electrolyte
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from doing harm to the device in use when the explosion-proof
mechanism is actuated, therefore, the alkaline dry cell 1is
required to be so constructed that the electrolyte, even when
the gas emanates through the gas discharge hole in the
negative terminal plate, may nelther leak nor scatter widely.
In the dry cell which is faced with such a thermally
shrinkable member as mentioned above, the shrinking outer
face of the facing label covering the terminal face side of
the opening part of the cell case is possilbly caused to peel,
tear, or fracture by the friction or drop during the
transportation of the cell or the insertion of the cell 1into
the device or the extraction of the cell therefrom. Further,
since the opening part of the cell case concurrently serving
as the positive electrode terminal and the negative electrode
terminal which approximate closely to each other are made of
metallic materials, the positive and the negative electrode
have the possibility of forming a short-circult through the
medium of the leading end part of a coil spring terminal on
the device side while the cell is being loaded and causing
the cell to gather heat and leak the electrolyte. Thus, this

dry cell is required to prevent this trouble.

SUMMARY OF THE INVENTION

This invention provides a cylindrical alkaline cell. In
one aspect, the cylindrical alkaline cell comprises a
cylindrical cell case packed with a power-generating element;
a negative electrode terminal plate for sealing the cell case
by being attached to an opening part of the cell case through
a resinous gasket; a thermally shrinkable insulating facing
member facing a periphery of the cell case; and an insulating

ring seated outside a sealed part of the cell case. The
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insulating ring has a thickness causing a terminal face of
the negative electrode terminal plate to be positioned so as
to be spaced apart from and below an outer face of the
insulating facing member covering the insulating ring.

In another aspect, a cylindrical alkaline cell of the
invention comprises a cylindrical cell case packed with a
power-generating element; a negative electrode terminal plate
for sealing the cell case by being attached to an opening
part of the cell case through a resinous gasket; and an
insulating ring seated outside a sealed part of the case
curved inside to seal the opening part. The negative
electrode terminal plate has formed therein a gas discharge
hole, and the gas discharge hole 1is concealed by the
insulating ring.

In a further aspect, this invention provides a
cylindrical alkaline cell which has an insulating ring seated
outside the sealed part of a cell case curved 1insilide to seal
the opening part, the terminal face of a negative electrode
terminal plate depressed below the outer face of an
insulating facing member covering the insulating ring, a gas
discharge hole in the negative electrode terminal plate
concealed with the insulating ring, or the insulating ring
attached by contact adhesion to the outer side of the sealed
part.

When a plurality of dry cells of the construction
described above are used as arranged in series, even 1f part
of the dry cells are erroneously connected with the direction
of polarity thereof revexrsed to the remaining dry cells, the
negative electrode side of the reversely connected dry cell
and the negative electrode side of the dry cell adjoining

thereto neither establish an electric continuity nor allow

PRS- TONSITEY R
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flow of an electric current therebetween because they have
the outer faces of the facing labels, namely insulating
facing members covering the insulating rings, exposed to
direct mutual contact and the terminal faces of the negative
electrode plates are not allowed to contact each other. As
result, the explosion-proof mechanism of the dry cell 1s not
actuated and the electrolyte does not leak out of the cell,
because the reversely connected dry cell 1s not charged and
the gas-generating reaction is not caused 1in the dry cell.

The alkaline dry cell of this invention allows the outer
face of the insulating facing member covering the outside of
the sealed part of the opening part of the cell case
concurrently serving as a positive electrode terminal to
protrude from the terminal face of the negative electrode.
Even if the protruding face of the facing member tends to
peel, tear, or fracture while the cell is being loaded in or
extracted from the device in use or if the insulating facing
member peels or fractures near the opening part of the cell
case, the insulating property of the dry cell can be secured
by having the insulating ring interposed between the outside
of the sealed part of the opening part of the cell case and
the insulating facing member. Further, the fast attachment
of the insulating ring can secure the insulating property ot
the dry cell without inducing accidental fall of the
insulating ring.

Thus, this invention prevents the reversely connected
dry cells from being charged by the other dry cells owing to
the continuity of flow of the electric current. It further
improves the reliability of the coating of a cylindrical dry
cell faced with a thermally shrinkable insulating facing

member which is inferior in reliability to the coating of the



10

15

20

25

CA 02217676 2001-05-29

metallically faced dry cell. Thus, it is advantageous 1in

terms of safety and useful for a device necessitating the use

of a dry cell.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1s a halved cross section of an alkaline dry cell
in one embodiment of this invention.

Fig. 2 1s a diagram illustrating the arrangement of
alkaline dry cells of the embodiment of this invention, with
part of the dry cells connected reversely to the remaining

dry cells.

Fig. 3 1is a halved cross section of an alkaline dry cell

in another embodiment of this i1nvention.

Fig. 4 is a halved cross section of a conventional
alkaline dry cell.

Fig. 5 is a diagram 1llustrating the arrangement of
conventional alkaline dry cells, with part of the dry cells

connected reversely to the remaining dry cells.

DETAILED DESCRIPTION OF THE INVENTION

Now, the present invention will be described
specifically below with reference to working examples.

With reference to Fig. 1, an insulating ring 12 1is
seated outside the sealed part of the opening part of a cell
case 1. The terminal face of a negative electrode plate 9 1is
depressed by a margin of about 1 mm below the outer face of a

facing label 10, i.e. a thermally shrinkable insulating

facing member covering the insulating
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ring 12. The depth of this depression is only required
to be such that when the negative electrode terminal
sides of opposed dry cells adjoin each other, the
terminal faces of the negative terminal plates 9 do not
contact each other. The insulating ring 12 is so adapted
as to conceal a gas discharge hole 8 in a state enabling
the inside diameter side terminal face thereof to
approximate closely to the lateral wall face of the
negative electrode terminal plate 9 containing a gas
discharge hole 8. This alkaline dry cell is identical
Structurally in the other respects to the conventional

alkaline dry cell of Fig. 4.

polyethylene, polypropylene, styrene resin, and urethane
resin, rubber, paper, and non-woven fabrics of synthetic
fibers such as vinylon and rayon may be cited.

Fig. 2 illustrates a device using four serially

example of this invention, wherein one of the four dry
cells are connected with the direction of polarity
thereof reversed to the remaining dry cells. In this
case, since the terminal face of the negative electrode

terminal plate of the reversely connected dry cell and
the terminal face of the negative terminal plate of the
dry cell adjoining thereto are severally depressed below

the outer faces of the facing labels covering the

insulating rings seated outside the sealed parts of the
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opening parts of the respective cell cases, the outer
tfaces of the facing labels covering the insulating rings
contact each other and the terminal faces of the negative
electrode terminal plates do not contact each other. As
a result, the reversely connected dry cell is neither
allowed to continue the flow of electric current to the
other dry cell nor charged by the other dry cell, the dry
cells are not suffered either to actuate the explosion-
proof mechanism or to leak or scatter the electrolyte
outside the dry cells, and the device in use is prevented
from being smeared or fractured.

Further, owing to the construction in which the
insulating ring is enabled to conceal the gas discharge
hole in the negative electrode terminal plate, the
electrolyte which is spouted together with the gas
through the gas discharge hole in the negative terminal
plate can be intercepted by the insulating ring and the
scatter of the electrolyte outside the dry cell can be
minimized even when the internal pressure of the dry cell
1s increased to the extent of actuating the explosion-
proof mechanism by some reason other than the unwanted
charging due to the reversed connection such as, for
example, the generation of hydrogen gas by the corrosion
of zinc of the negative electrode induced by the impurity
entering the negative electrode gel substance.

Since the outer face of the insulating facing

member covering the outside of the sealed part of the

opening part of the cell case concurrently serving as the
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positive electrode terminal protrudes from the terminal
face of the negative electrode, the protruding face of
the facing member possibly tends to peel, tear, or
sustain a scratch while the cell is inserted into the
device in use or extracted therefrom. Even when the
insulating facing member peels or sustains a scratch in
the proximity of the opening part of the cell case, the
insulating property of the cell can be secured by
interposing the insulating ring between the outside of
the sealed part of the opening part of the cell case and
the insulating facing member.

In the case of the dry cell in which the
insulating ring 12 is joined with the aid of an adhesive
agent 13 to the outside of the sealed part of the opening
part of the cell case 1 as illustrated in Fig. 3 and the

other components are identical to those of the preferred

opening part of the cell case.
The adhesive agent 13 may be €poXy resin or
hotmelt type adhesive agent so long as it is capable of

joining the insulating ring and the outside of the sealed
part of the opening part of the cell case by contact

adhesion.

As described above, this invention can realize
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an excellent cylindrical alkaline cell which is faced
with a thermally shrinkable insulating facing member
inferior in reliability to the metallic facing member
used on an equivalent cell and, therefore, is enabled to
enjoy improved reliability of the outer covering. If a
plurality of such cells are used as arranged in series
and part of the cells happen to be erroneously connected
with the direction of polarity thereof reversed to the
remaining cells, the possibility of the explosion-proof
mechanisms in the cells being actuated and the electro-
lyte in the cells being consequently compelled to leak

out of the cells and scatter will be precluded because no

by the latter cells.
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The embodiments of the invention in which an exclusive

property or privilege is claimed are defined as follows:

1. A cylindrical alkaline cell comprising:

a cylindrical cell case packed with a power-generating
element;

a negative electrode terminal plate for sealing said cell
case by being attached to an opening part of said cell case
through a resinous gasket;

a thermally shrinkable insulating facing member facing a
periphery of said cell case;

an insulating ring seated outside a sealed part of said
cell case,
wherein said insulating ring has a thickness causing a
terminal face of said negative electrode terminal plate to be
positioned so as to be spaced apart from and below an outer
face of said insulating facing member covering said

insulating ring.

2. A cylindrical alkaline cell according to claim 1,
wherein a gas discharge hole formed in sald negative

electrode terminal plate is concealed with said i1nsulating

ring.

3. A cylindrical alkaline cell according to claim 1 or 2,
wherein said insulating ring is adhered to the outside of the

sealed part of said cell case curved 1inside to seal said

opening part.

4 A cylindrical alkaline cell according to clailm 3,

wherein said insulating ring is adhered to said outside of

b an At am it atl et BB I EEA BRSOl ‘S S02° G N L ctgce wgms . . « = Al Dt L S T MV L D R v Dt s r RS R e RS e e e s s Sl a4 S e JRARRI RS 4 A AR IAMN AT T L AR NS I p BRIt T TR e el Rae et sl et et s e e See BRI T s e SESNN. Sod ks ‘Median s Ls i =rak ghbe sANERES
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the sealed part of said cell case by an adhesilve agent

selected from the group consisting of an epoxy resin and a

hotmelt adhesive.

5. A cylindrical alkaline cell according to any one of
claims 1 to 4, wherein said insulating ring comprises a
material selected from the group consisting of polyethylene,

polypropylene, styrene resin, urethane resin, rubber, paper,

vinylon, and rayon.

6. A cylindrical alkaline cell comprising:

a cylindrical cell case packed with a power-generating

element;

a negative electrode terminal plate for sealing said cell
case by being attached to an opening part of said cell case
through a resinous gasket, said negative electrode termilnal
plate having formed therein a gas discharge hole; and

an insulating ring seated outside a sealed part of said
case curved inside to seal said opening part wherein said gas

discharge hole is concealed by said insulating ring.

7. A cylindrical alkaline cell according to claim 6,
wherein said cell further comprises a thermally shrinkable
insulating facing member facing a periphery of sald cell
case, and wherein a terminal face of said negative electrode
terminal plate is positioned so as to be spaced apart from

and below an ocuter face of said insulating facing member

covering said insulating ring.

8 . A cylindrical alkaline cell according to claim 6 or 7,

wherein said insulating ring is adhered to the outside of the
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sealed part of said cell case curved inside to seal said

opening part.

9. A cylindrical alkaline cell according to claim 8,
wherein said insulating ring is adhered to said outside of
the sealed part of said cell case by an adheslve agent

selected from the group consisting of an epoxy resin and a

hotmelt adhesive.

10. A cylindrical alkaline cell according to any one of
claims 6 to 9, wherein said insulating ring comprises a
material selected from the group consisting of polyethylene,

polypropylene, styrene resin, urethane resin, rubber, paper,

vinylon, and rayon.



10-07

02217676 1997 -

CA

FIG.

L

\ \ \\\\\\\&\\\\\\Lﬁs\\\\‘\\

.,//‘. _

_

FI1G. 2




10-07

02217676 1997 -

CA

AL

10
\‘\‘t\\i“t“\‘i‘

// _

=

-—_'.

‘-I-I'-I-Itlll"lllillI-\iltll-Ilillllillllllll!l!ll'
ll_!’ e e w— S il el WS — i S WE— et W VIS S WS SArene G W TGRS S W e b U S— e WA e—— el FISRE Sm————— Se— fmm— — - e ——— — e




10-07

02217676 1997 -

CA

(@ M
,

_V/// _ .__ n AR _ _ ‘

|

_—
-
e - P gy

Fl G. 4 PRIOR ART

vosrorvssifil
—

g

!o .
0.“.“\\‘“\“&\\!‘“\\\\&.!_

,"'-"ll--l'-'-"!l-'-l'-lll‘!-'lll vy siumnt AR SN S ‘-'-"l- 'lll Al W W AR S S e \\.
‘iii!li"llllllil[ Illllllll'll[l" R —————————————— W W W i S i

\
\
\
0 R
W

FI1G.5 PRIOR ART




N

F

‘ h\\\h\‘.\\‘g\‘t‘a
NV

h
N\
..

§ ¥
- SN NUUEL It __

“ ‘t\‘.\a“\‘\“t‘t&‘&h\g\‘\~t~§~\L

SRR A/V/w%i

'-Illlll I]III'I]III.‘IIIIIII - M AP AN SEPTEN —— Sy i  A— kW Y SRV —

— — AT S— — e i by e e M—  — — —— N = e M N =AM s e——

"” "I” .

.. l .’
paﬁv\

'JII!IIII‘IIIIlltI'El



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - abstract drawing

