CYLI NDRI CAL ALKALI NE BATTERY - &, BACKGROUND OF THE | NVENTI ON 9%"_3'%?3 F
of the Invention This invention relates to a nnuth-se&ﬁﬁné“”’
structure in a cylindrical alkaline battery. 5 Description of the Prior

Art The cylindrical alkaling battery such as, for

exanple, an alkaline dry cell uses a highly concentrated aqueous

caustic alkali solution as an electrolyte. If this battery has a gap,
very small as it is, therefore, 10 it tends to suffer |eakage of the

electrolyte due to the CYHINDRICAY ALKAINE BAIRERY t he exudati on

t hrough t he gap. The al kaline dry cell, accordingly, is provided with
a nout h-seal ing structure which is highly capabl e of tightly
sealing the shell thereof. 15 In a device which uses a
plurality of RAGKGRAUND OF THE JGENTIONeries, for exanple, if the device
S operated in such a state that one of the batteries is

connect ed wit FiHeE BT g AN ANrity thereof reversed

This invention relates to a mouth-sealing
structure in a cylindrical alkaline battery.
5 Descripﬁion of the Prior Art
The cylindrical alkaline battery such as, for
example, an alkaline dry cell uses a highly concentrated
aqueous caustic alkali solution as an electrolyte. If
this battery has a gap, very small as it is, therefore,

10 it 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.

15 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

20 Dbattery will possibly burst when it is charged by the
other batteries and caused to undergo intermnally a strong
gas-generating reaction and, consequently, the internal
pressure thereof is suffered to increase past the
durability inherently owned by the mouth-sealing

25 structure capable of sealing the shell of the battery



to the remaining batteries, the reversely connected 20 battery wll

possi bly burst when it is charged by the ot her batteries and caused to
undergo internally a strong gas-generating reaction and, consequently,
t he internal pressure thereof is suffered to increase past the

durability inherently owned by the nouth-sealing 25 structure capable of

sealing the Shﬁiﬁhoéréﬂfngﬁét€{§htness. The device, therefore, must beZ-
wi th prom nent tightness. The device, therefore, nust be pr event ed

fromthis accigestented from this a&8idéhe.purpose of solving this problem
nout h- sealing structures of varying types provided with an 5

expl osi on- proof nechani sFrohavke bpenpbeeecddHf svkbvpngpthid problém; meethr

al kaline dry cells (as published in JP-A-59- 98, 452, for exanple).

A typical nout$éeabingngtzucteresecofi varping typepeproévidedywilbbcanbed bel ow

wth reference to_drawi ngs. 10 . Fig. 4 is a haLved Cross aection

of a conver® ©xXPlesiaRrPEPRA|I MAEhAR{SBehave been heretoforenpgopeppdcase

1, a positive gggcaégdgnagfﬂél%ne 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.

10 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

15 1is 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

20 further provided with a negative electrode collector 5
and a resinous gasket 6 adapted to block the opening part
of 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

25 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



formed of manganese di oxi de and graphite and shaped cylindrically is
I nserted. The cylinder of this agent 2 15 is packed therein with an
al kaline el ectrolyte forned mai nly of potassi um hydroxi de and a
negative el ectrode gel substance 3 hawing a gelling material and a
zionc - al | ow powder as mai n conponents thereof through the medi um

of a separ atorc&uéfaeoﬁl%aéﬁ@el&gar@@&uﬁ@o e f&p éx@ﬂ&ip;[s&ftd@f' yheh a

negati ve el ectrode coll ector and a resinous gas 6 adapted to

bl ock the opentapl pedse 1 soof:h&hetneld:er,nscaéeandm@pssesseghaiyaséanedvvalI
part (an annular thin-wall part as depicted in the diagram 7

whi ch breaks urglefoldingrtlssuopeningasart\ imgatdve TR& elterr dateralm nal
plate 9 concurrently serving as a negative el ectrode term nal and
contai ni ng a géaceiet the cehhrerséeol eard| thepopnbinwing heutesi fidoe gfisket
6 as wel ded to the head part of the npegative el ectrode

- 3- cS | cehersealed P%%Er?%dth%t%P?hén%pEﬁFﬁg°5theoFe%ﬁe°ase lcel

Ghon ot P a5 o TR et o B0
conti nui ng OUtfr ffcfo which is a thermally shrinkable insulating
facing member. A positive electrode terminal 11 is
disposed contiguously to the bottom face of the cell case
10 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

15 «cell case 1 is rased 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

20 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 in
such a state that part of the batteries are erroneously

25 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



5 the.seal ed part of the opening part of the cell case 1 whi ch has
been folded inward are covered with a facing | abel 10 which is a
thermally shrinkable insulating facing menber. A positive el ectrode
termnal 11 is di sposed contiguously_tp the bottomface of the cel
case 10 1. The al kaline dry cell constructed as descri bed

above is preve%%aflrlwad?ﬁe%%@dd%ﬁtk@n@% dryRANAFE the fRMhiRGRISe

the thin-wall part 7 of the resinous gasket 6 fractures as a safety

val ve when t he domeaswictiich ! &1 whidieldneCage thd Fowls e llasti s qumtartidipd

| evel by the gas generated inside the cell and the gas in the cell is
rel eased t hr ougiithhehier adineotiamd cfi pdlargay fuhemnedfe reverserl Itovitthd he gas
di scharge hole 8 in the negative el ectrode termnal plate 9, with the
result that theemainimgecedilspr eShe eosittiive edldctxregie teamingle faneerad.
In a device which uses a plurality of dry cells each constructed as
descri bed aPovébghFVeFaSHs cammarfed cell Gond@Gtds theyPasddnigi®e, if this
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connected cells contacts the negative electrode terminal
face of the adjoining cell. 1In this case, the reversely
10 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
15 mechanism for preventing the cell from the burst will
fracture and the gas in the cell case will be discharged
from the cell via the gas discharge hole in the negative
términal plate.
The actuation of the explosion-proof mechanism
20 in response to an abnormal rise of the internal pressure
of the cell indeed prevents the cell from the burst. 1It,
however, has the possibility that the emanating gas will
entrain the electrolyte and impel it to leak through and
spout from the cell.
25 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



Fig. 5 illustrates the arrangenent of four

-4- 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 ta he remai ning cells. The

positive electrode termnal face of 5 the reversely connected cel
contacts the pPsdmid®ing hafheed rewe deviddain fwse wheh heh@dqgpnbsgosiel |
and the negative electrode ternmnal face of the reversely

connect ed cel |proohtmatisan hem negjcdcven eedct tloeeeferae ntlhe alkaliaoe dfyt he
adjoining cell. In this case, the reversely 10 connected cell is charged
by the other cz2lk isdregubeed to be csancengoructed obgayathgeanteatrag
reaction. If.the i nternal pressure of the cell case is consequently

i ncreased pastl¥t®r 2¢en jelen ctlee gascempmates threugh| the gaspart of the

resi nous gasket,k as, an eﬁglosipn- roof 15  nmechanism for Ereventing t he
cel | from the BiFchatge hole in the pegahkbve nteHaindh PHateelPa¥ase will be

di schar ged fromthe cell via the gas.discharge hole in the negative
t er ni nal platé’.lm{her eak nor %ﬁ%£€%¥8%}?%%ybf t he expl osi on- pr oof

mechani sm In thé dry cell which is faced with such a
thermally shrinkable member as mentioned above, the
shrinking outer face of the facing label covering the

10 terminal face side of the opening part of the cell case
is possibly caused to peel, tear, or fracture by the
friction or drop during the transportation of the cell or
the insertion of the cell into the device or the extrac-
tion of the cell therefrom. Further, since the opening

15 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-circuit

20 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.

25 SUMMARY OF THE INVENTION
This invention aims to solve the problem of the

prior art mentioned above. When a plurality of dry cells



20 in-response to an abnormal rise of the internal pressure of the
cell indeed prevents the cell fromthe burst. It, however, has the
possibility that the emanating gas w || entrain the electrolyte and
inmpel it to |leak through and spout frogithe cell. 25 The
electrolyte which is used in the al kaline dry cell such as, for

exampl e, a cyl s iald alkalridged irCeldriles and Past NG rdhedaaueous
caustic al kal i sol ution. For the purpose of preventing the’electrolyte
-5- from coien@rrmmadus heomdated witte tiied it e @Polarity
proof mechanismis actuated, therefore, the alkaline dry cell is
required to be thensefsimansnsed Hat tthee reimeciiviong  celld ytthiseviavenrterod he
gas enmanates through the gas 5 discharge hole in the negative term na
plate, may Pre¥emtd thenraverssdat comngateld) dry cells from bdimg he dry
cell which s faced wth such a thermal Iy shrinkabl e nenber as _
menti oned a ové:il‘"‘t"“'r?(?\é\f th tg}?r iAhSTy It & lilsc ovHma e ftéllﬁl RPtEiiteoval i ng
' ' ' case

the 10 term n%llea%% s(:Ihdee eqeétgﬁco%%ryr%%tgar tItOffutrr{: e(.:re 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

10 the metallically faced dry cell. Thus, it is advantage-
ous in terms of safety and useful for a device necessi-

tating the use of a dry cell.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a halved cross section of an alkaline
15 dry cell in one embodiment of this invention.

Fig. 2 is a diagram illustrating the arrange-
ment of alkaline dry cells of the embodiment of this
invention, with part of the dry cells connected reversely
to the remaining dry cells.

20 Fig. 3 is a halved cross section of an alkaline
dry cell in another embodiment of this invention.

Fig. 4 is a halved cross section of a conven-
tional alkaline dry cell.

Fig. 5 is a diagram illustrating the arrange-

25 ment of conventional alkaline dry cells, with part of the

dry cells connected reversely to the remaining dry cells.



I s possibly caused to peel, tear, or fracture by the friction or drop
during the transportation of the cell or the insertion of the cel
into the device or the extrac- tion of the cell therefrom Further,
since the opening 15 part of the cell cagesconcurrently serving as the
positive el ectrode ternminal and the negative el ectrode term nal which

approxi mat e cl gseiarrieh e¥droiseiodr MBfe Inveny®foNetal lic nmaterials, the
positive and the negative el ectrode have the possibility of forn1ng a

short-circuit 20 throughrd he: LB frHd &l R ~ie 2l Rd talsdve, Chis
spring termnal on the device side while the cell is bei ng | oaded and

causi ng t he celinventgairhegrdwatesarad dyeakndrical leelkdd kiate aied . whiinis, hddi s
dry cell is required to prevent this trouble. 25 SUMVARY OF THE

| NVENTI ON an insulatimg scing aedted dutside ddie sedkedrpiterediat he
prior art nentioned above. Wien a plurality of dry cells

- 6- ar @ usal lacane siysted ningidetafedpharthefopening pagt | sthe  are

sly connected with the dlrectlon of polari .
erroneousty terminal %ace of a negative ef)ctroégltermlnal 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

10 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 construc-

tion described above are used as arranged in series, even
if part of the dry cells are erroneously connected with

15 the direction of polarity thereof reversed to the remain-
ing 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 flow of an electric

20 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 a

25 result, the explosion-proof mechanism of the dry cell is
not actuated and the electrolyte is not suffered to leak
out of the cell because the reversely connected dry cell

is not charged and the gas-generating reaction is not



t hereof reversed to the remaining cells, this invention prevents the
reversely connected dry cells from being 5 charged by the other dry cells
owing to the continuity of flow of the electric current. It further

| nproves the reliability of the coatingg _of a cylindrical dry cel

faced with a thermally shrinkable insulating facing menber which is

inferior in reliabbdiiy {Retheycoaiing of 10 the netallically faced dry
cell. Thus, it 1s advantage- ous in terns of safety and useful for a

devi ce necessi - tatyng 41RalsRe Odrp €6Y1C6E!this inveBRiGh BESGREPTI ON
OF THE DRAW NGS Fig. 1 is a halved cross section of an

al kal i ne 15 dtjecetternface efibthenEnsubitihygsfasirgtimenber covering

Fig. 2 is a diagramillustrating the arrange- ment of al kaline dry
cells of the ethedbwbsidefofhtbe sealédvpartonf whehopeningfpant dfythel|s
connected reversely to the remaining dry cells. 20 Fig. 3
is a hal ved cre8ilse@fpofonFurkrentkyl FREVIng agrg pefitivieafderbrode
enmbodi nrent of this,inyention. ' s a halved cross

Fig, 4.i
section of a chbffBinal to PFBﬁﬁPd%IEEPFnEhﬁr§e€gFP?1 face of the gy 5

'S a dlagran1|£ég§ Eéé'gﬁeéggoééfanﬁsén 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
10 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
15 insulating facing member. Further, the fast attachment
of the insulating ring can secure the insulating property
of the dry cell without inducing accidental fall of the
insulating ring. |
Now, the present invention will be described
20 specifically below with reference to working examples.
Fig. 1 is a halved cross section of an alkaline
dry cell in one working example of this invention.
With reference to Fig. 1, an insulating ring 12
is seated outside the sealed part of the opening part of
25 a cell case 1. The terminal face of a negative electrode
plate 9 is depressed by a margin of about 1 mm below the
outer face of a facing label 10, i.e. a thermally shrink-

able insulating facing member covering the insulating



25 nment of conventional alkaline dry cells, with part of the dry cells
connected reversely to the remaining dry cells.

-7- DETAI LED DESCRI PTI ON OF THE | NVENTI ON To acconplish
t he object described above, this i nyerfion provides a cylindrical

al kal i'ne cell which has an insulating ring seated outside the seal ed

part of a 5 cglhgCase Cyh¥edepthi 86 tRiSeabp+BEs0BANLBJoARY! refli®red
term nal face of a negative electrode terminal plate depressed bel ow

t he outer facetofbansuohuthatnghéacthg negatieebelecoredengerienadsul ati ng
ring, a gas discharge hole in the negative electrode termnal plate
conceal ed wit hsidés ¢fieoppesedtidny cehys adjohms eashl athey,rthg attached by
contact adhesion to the outer side of the sealed part. When
a plurality oftearpinal| fagestfé thAsnpgative termppadcpiptrBeddaBevBO4r e
used as arranged in series, even art of the drigcells are

erroneous!| \? coffBEREH ﬁFFh,oﬁbertheTBPLEEgPBﬁtngpSFQQi tfefRopdrBtEAsed
to the remain- ing dry cells, .the negatjve electrode_ side of.the
eversely conn@et 58 BPYCEBlI S5a5: ALoRBASOPVEOLreR: 1BuB StatecPlabRnghe
dry cel| adjOiEhggiﬁggagt8i23g£ggrsgagaggkﬁgnal face thereof to
approximate closely to the lateral wall face of the
negative electrode terminal plate 9 containing a gas
10 discharge hole 8. This alkaline dry cell is identical
structurally in the other respects to the conventional
alkaline dry cell of Fig. 4.
As concrete examples of the material to be used
for this insulating ring 12, plastic materials such as
15 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
connected alkaline dry cells of the present working
20 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
25 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



an el.ectric continuity nor allow flow of an electric 20 current

t her ebet ween because they have the outer faces of the facing | abel s,
nanely insul ating facing nenbers covering the insulating rings,
exposed to direct mnutual contact and {pe_term nal faces of the
negati‘'ve el ectrode pl ates are not allowed to contact each other. As a

25 result, thepEXDASHEPCHIOOfLHE k@@;?éé&p&etds@mraageél tBe outefot
actuated and the el ectrolyte is not suifered to | eak out of the cel

because the refacsel gf colmaetdethglryabels coverisgnthe cimsgbating rhngs
gas-generating reaction is not
caused in the coytaet|each other and th&heemnimdl nfadey @élthefnegaglve

i nvention all ows the outer face of the insulating facing nenber

coveri ng ehectreds deerninak phated garnobficeoncachepaely phherof ABe 5
cell case concurrentI%1serV|ng as a_positive el ectrode termnal to
protrude frPom#&heesit Emef5%%965e%ﬁeconnecﬁ%%a@¥¥ecﬁl%c%?oﬂ%ltEﬁEn if the
pr ot rudi ng fac ds to t ear acture
Phil e the? | SLEpwed Ceacront fRMRorhent bv oiF r SLeSHEEF i RehtebP e,

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

10 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

15 electrolyte which is spouted together with the.gas
through the gas discharge hole in thé 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

20 is 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

25 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



10 use or if the insulating facing nenber peels or fractures near the
opening part of the cell case, the insulating property of the dry cel
can be secured by having the insulating ring interposed between the
out si de of the seal ed part of the opepjng part of the cell case and
the 15 insulating facing nenber. Further, the fast attachnent of the

i nsul ating r'n§0§§ﬁ1$§cé1§cﬁfédénﬁéfﬂihaﬂ Prepetd¥s fromothéheedmynae!l |
wi t hout inducing accidental fall of the i nsulating ring.

Now, the presepacénsenth@nnagative deeetidad, LRespeottudahgyfhekowfw th
reference to working exanpl es. Fig. 1 is a halved cross
section of an th&afaoing membey pessibhyobendsr kongeekanpeeref okhi s

i nventi on. Wth reference to Fig. 1, an insulating ring 12
i s seated outstdstafe eeacnatphrvhelethbeopehlngSpanseﬁted25n§°c§he case 1.

The termnal face of a negative el ectrode late 9 is depressed by a
margi n of a@boufeYifm bRl B&Lt AE eXtraSEFértFSEEfBPma f B¥PRgWREBekh®0, i.e. a

ther el |y Sh1 0k atn8PhSoL0SURELLRY FAHD0LIPIREL CRUCLI DO Ll L

depth of this gﬁ8r8§8x1m1£y 89|¥heeggé£§gg part of the cell case, the
insulating property of the cell can be secured by
interposing the insulating ring between the outside of
10 the sealed part of the opening part of the cell case and
the insulating facing member.

In the case of the dry cell in whiéh the
insulating ring 12 is joined with the aid of an adhesive
agent 13 to the outside of the sealed part of the opening

15 part of the cell case 1 as illustrated in Fig. 3 and the
other components are identical to those of the preferred
embodiment of this invention illustrated in Fig. 1, the
insulating property of this dry cell will be more infal-
libly secured without suffering accidental separation of

20 the insulating ring even if the insulating facing member
peels or sustains a scratch in the proximity of the
opening part of the cell case.

The adhesive agent 13 may be epoxy resin or
hotmelt type adhesive agent so long as it is capable of

25 Jjoining 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



to be such that when the negative el ectrode term nal si des of opposed
dry cells adjoin each other, the termnal faces of the negative
termnal plates 9 do not 5 contact each other. The insulating ring 12 is
so adapt ed as to conceal a gas dischajge_hole 8 in a state enabling
the inside diameter side termnal face thereof to approxi mate cl osely

to the |ateral gjabkcb@g8nf c{M€ndricaeg@khYens! 8611 0¢R: EAr Fsnghcphate 9
containing a gas 10 discharge hole 8. This alkaline dry cell Is identica

structural ly igitheaotheimatspesheihRablle ¢ABUEAtiAGakacing akkdbkicne dry
cell of Fig. 4. As concrete exanples of the material to be
used for Lhferiosuliatrediabh@it®, tpl ahei metaldticafacinghmambet5

pol yet hyl ene, pol ypropyl ene, styrene resin, and urethane resin,
-rubber, paper,uatd aonanocegnifvabentscellsgnthethereforef,i her enabdkdaso
vinylon and rayon may be cited. = =~ Fig. 2 illustrates a device
usi ng four Serealipy improgednseliéabilisyi pé §he outes epveréngresddt a
working 20 exanpple_of this invention, wherein one of the fqur dry

cells are connBeBEdlifF¥hofneughr eBliisnase Bérdr pByarrangeleiBoferd®sr sed to
the remaining dry cells. .In this case, .sipce the term.nal face of, the
negati ve elect?Béepar of e FhPnSFLpFEPREN: K8 Bgv§F§8P?°8ghﬁé898&e&F?dceI
and with the direction of polarity thereof reversed to the

remaining cells, the possibility of the explosion-proof
10 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
current flows between the reversely connected cells and
the remaining cells and the former cells are not charged

15 Dby the latter cells.



25 the termnal face of the negative termnal plate of the dry cel
adjoining thereto are severally depressed bel ow the outer faces of the
facing | abels covering the i nsulating rings seated out si de the seal ed

B the"respe - 13 NGB SHE Ve
of the respective cell cases, the outer faces of t I

covering the iypgabaignerLAtMes 1s: contact each other and the ferfinal *
faces of the negative el ectrode term nal plates do not contact each
other. As 5 airesult, thecykirdfitylcarkeried deYylcebmprisirgtaer

allowed to continue the flow of electric current to the ot her dry cel
nor charged bycyhiéndrheal dcgltetdsetpackied with aepdwenrgeneratihger ed
either to actuate the expl osion- proof mechanismor to | eak or scatter
t he eIectrolyt%lemgneutél@%theVGr?leetrgdeaﬁﬁrmh@a&epléeelﬂdﬁﬁeedsto
prevent ed frombeing speared or fracture Furt her,
owi ng to the c®PRdtreridorelh GRFhPYhReing aFE%GF%?lF@ EhRgoPeninghPadtt o

conceal the gas di schar t he t|ve Iectrode term na

Slate the J9°0IBRERoTSL GAPENCREOUBBLEER TORLINCPE i FoERBoSS

through the gaéagfcégf‘aéﬂé DoLfelRlal g BROTMLYB1LCIALAR ting facing
member adapted to face the periphery of said cell case,
characterized in that an insulating ring is seated
outside the sealed part of said cell case curved inside
to seal said opening part and the terminal face of said
negative terminal plate is depressed below the 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 said negative
electrode terminal plate is concealed with said
insulating ring.
3. A cylindrical alkaline cell according to claiﬁ
1 or claim 2, wherein said insulating ring is adhered to
the outside of the sealed part of said cell case curved

inside to seal said opening part.



pl ate. can be intercepted by the insulating ring and the scatter of the .
el ectrolyte outside the dry cell can be mnimzed even when the

i nternal pressure of the dry cell 20 is increased to the extent of
actuating the expl osion- pr oof nechagignlby sonme reason other than the
unwant ed charging due to the reversed connection such as, for

exanpl e, the g?@ﬁﬁ@g4 of hydrogen gas by the corrosion of zinc of

t he negative electrode induced by the inpurity 25 entering the negative

el ectrode gel g¥lSEADEFCINVENTION: CYLINDRRCACLEALRAIINEEBATRERYOT the

i nsul ating facing nmenber covering the outside of the sealed part of
the . _opening part of hheygehhrease eRGUILCALLEIBSEY RAiah e so
positive el ectrode term nal gropru es fromthe termnal face of the
negative el ectregdfsti-ietBAOthHEI B AGR18ting rihBe (L2gi ig seaked pasxhe y
tends to peel, tear, or sustain a scratCh while the cell is inserted
into the 5 devbaesideUsE @heexbhdetiefakBebéfl the opeainghgarthef a cell

i nsul ating facing nenber peels or sustains a scratch in the proximty

of the opening pase ¢fl)ththeekkrmasel fhee 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 hope (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, 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 b& 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.

Figure 1.



i nsul ating property of the cell can be secured by I nt er posi ng the
insulating ring between the outside of 10 the seal ed part of the opening

part of the cell case and the insul ating faci ng nmenber.
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 seal ed part
of the opening 15 part of the cell ca as illustrated in Fig. 3 and the
ot her conponents are identical to those of the preferred enbodi ment of
this invention illustrated in Fig. 1, the i nsul ating property of this
dry cell will be nore infal- Iugil Kscur d wi thout suffering
acci dental separation of 20 the indul &tN#g r8ng even if the insulating
faci ng nmenber peel s or sustains a scratch in the proximty of the
opening part of the cell |Gas8 : The adhesive agent 13 may be
epoxy resin or hot e ' agent Lang~as it is capable of
25 joining the insulatin sLdeldf ﬂm Eséhled part of
t he opening part of the ase -py Tt e5H4n
As described above, this Nt i lize
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-12 - an excellent cylindrical alkaline cell which is faced wth
a thermally shrinkable insulating facing nenber inferior in
reliability to the metallic facing nenber used on an equi val ent cel
and, therefore, is enabled to 5 enjoy inproved reliability of the outer
covering. If a plurality of such g?eJés are used as arranged in series
and part of the cells happen to be err usly connected with the
direction of polarity thereof reversed to the remai ning cells, the
possibility of the explosion-proof 10 mechanisns in the cells being
actuated and the el ectro- lyte in the cells being consequently

conpel led to | eak out of the cells and scatter will be precl uded
because no current flows between the reversely connected cells and

the remaining cells and the fornmer cell e not charged - 15 by the latter
cells. '_ Fi@ T IS CLAIMED IS 1.

A cylindrical alkaline cell conprising a cylindrical cell case packed with
a power-generating -
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el enent, a negative electrode termnal plate adapted to seal said cel

case by being attached to the opening part of said cell case through the
medi um of a resinous gasket, and a thermally shrinkable insulating facing
menber ~adapted to face the periphery of said cell case, characterized in
that an insulating ring i s seated ou%i the seal ed part of said cel

case curved inside to seal said openi art and the termnal face of said
negative termnal plate is depressed below the outer face of said

i nsul ating facing nmenber covering said |nsulat|ng ring. 2.

cylindrical alkaline cell according E?Fi |scharge
hole fornmed in said negative elect IFOS'E(GFM I |1l IW£E£| ed with

said insdlating ring. 3. cylindrical alkaline cell according to
claim 1 or claim2, whereigysai ¢ insulatiing ring is adhered to the
out side of the seal ed part ) . Lnside to seal said
openi ng part. -
. 7
N\
6 N
N\
— N
_ N
g N
. ———-——\
/. — N
N —/ N\
4 _ N
o N '——'\ !
4 _ N |
i N |
A - N '
3574 \ B N
7N— N5
s,-:..-t‘ _h\
A\ D N
. o — N
N— N
/ — N
4N — N
! — 13
27N — :
Y — |
I oy -

F1G. 5 PRIOR ART

REE R\ Er s
A




