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After a negative electrode current
collector (10) has been inserted into an in-
sertion hole (28a) therein, a resin sealing
clement (28) and negative electrode termi- .
nal plate (12) are successively inserted into 289 10
an aperture (1a) of a battery casing (1), )
and the aperture rim of battery casing (1) 28 a 29
is then bent inwards and crimped to seal _ /
aperture (la) of battery casing (1). Seal- . \\
ing element (28) is accommodated within 28d # 28
battery casing'(1) in an arrangement facing -
negative electrode terminal plate (12), with 289
resin injection gate (28¢) corresponding to
resin injection port (27a) of metal molds
(22 - 24) during resin molding thereof po-
sitioned at the aperture end of battery cas- .
ing (1. <L
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7.obtained by uniformy dispersing gelling agent and zinc al | oy powder \
in an alkaline electrolyte in which is dissolved 25 potassium hydroxide.
The apert ur ewbaogbobattery casing 1 is sealed as foll ows. PCTAOPosABREL Ur €
la at the bottom of battery casing 1, a rod-shaped negative el ectrode
current collector 10 nade of brass is pressed into an’insertion hole 9a

and a resin sealing elenent 30 (g to which is fitted an
i i of ' nERACRETOR i

i nsul ati ng washer 11 nade ed thereon. Negative

contacting | fashi SRABINE TEBUETE FER ARKERBAAFTERY 12 Yont acti ng

2 Its head 10a and a fol ded-back portion 9b forned on resin

seal i ng elrgraRtcALi prgtyongl y pressed agai nst negative el ectrode
termnal plate 12 by bendin and crlgp %esnmards edges..of the

bot t onPaper t ur eTBE BERIBYY to ap ?%Eaibs?i ?ﬁXn|WE%SP

seal i ng elemgad 9a étﬁr&&_sw dlrkallné:l]g.qu@d &sCé\lleE:iréﬁyﬁém&ﬁdtdlﬁ. Wi ch
elenent 9 is_ forne assenbly of | ower

nol di ng space sealin
netal nol prgt“re ofipbhe q?ﬂﬁfzﬁrmacflﬁ did hﬁéﬁ‘&i"—éf’a#ifa?e%?‘él by, @ and
mlten  sea83hg dRiPaASHidly MG E LY reginage 19a of annular 10
transverse cross-section of resin injection nozzle 19 is
10 BACKGROUND ART
| The typical construction of a cylindrical alkali battery,
for éxample an alkali dry battery is as shown in Fig. 5, which
shows a longitudinal cross-section thereof. Specifically,
within a battery césing (positive electrode) 1 of cylindrical
15 shape having a head with a positive electrode terminal 8
projecting at its upper end face and an ornamental label 2
stuck on to its outer circumferential surface, there are
inserted pellets of positive electrode mixture 3 which are
molded in cylindrical shape and consist of manganese dioxide -
20 and graphite added as conductive material. On the inside of
this positive electrode mixture 3, there is poured in,
separated by a separator 4, a gel-form zinc negative electrode
7 obtained by uniformly dispersing gelling agent and zinc
alloy powder in an alkaline electrolyte in which is dissolved .
25 potéssium hydroxide.
The aperture la of battery casing 1 is sealed as follows.
In aperture la at the bottom of battery casing 1, a rod-shaped
negative electrode current collectorllo made of brass is
pressed into an insertion hole 9a and a resin sealing element
30 (gasket) 9 on to-which is fitted an insulating washer 11 made
of metal is fitted thereon. Negative electrode current
collector 10 is then covered in electrically contacting

fashion by a negativé electrode terminal plate 12 contacting



poured into this cavity 18 through a resin injection port 18a formed in

annul ar shape by upper netal nold 14, resin I njection nozzle 19 and
mandr el et al wowbgsedy’. When the resin 20 that has been i piceabsrhsias
solidified, the nold assenbly 15 constituted by |ower nmetal nold 13, upper
metal nold 14 and mandrel nmetal nold217 is broken open'to obtain a
sealing ', elenent_ 9 as described above. ) Fig. 7 shows a sealing
unit 21 as<Efphedduifs@ngd e dafded-bagk Pﬁ§té1’%n%lhtf‘9“? R TF e nol di ng

steps descgeledngbevémerd® 9 SaAldtidndivt p2éskeqdaageiid €thdyativessi ng in and
I nserting negative el ectrqode current collector 10 fromthe open end on

t he opposi féestgedectemringl plete 49 Byt bevding, aed RRHIRRY olnwardsesin

injection pRE! ed§és VOENH® IKHtiDm ape2thpechbi pRrbelE &fsing 10 sealing
el ement 9. Insulating washer 11 is then nmounted by 25 bringing it into
contactdwi th i nnE? ERRurefinferadngr ofegpading eleémgnterd wis PH0Fadny e

el ectrode gegl pal apbaifiyldd %o?Js%(i;i‘:ﬁting QVﬁélaﬁ?}&' é’%&é@ &8 da1lihg bY

bringing its cenfral;portlon into contact wth™and nounting it on head
10a of neg&ipment 9 is ckarmase kyumodd: assembdy ot 1bowen mekal mplkchild seal i ng

it 30 2%y ta B |12 Wndd | i
uni &FBEE%QP% g 13 Ynd ?ntahﬁ%&lcﬁétggﬁ?}]m,i i 3 e

bottom aperture [a of battery casing | nwar . back
portion 9bresiped? npazgingFhacughne gesdnsppsnagiy bIseEl annul@r t o negative

el ectrpgle teofbpels! HdssladdtihoWt Pésif®injection nozzle 19 ie

poured into this cavity 18 through a resin injection port 18a
formed in annular shape by upper metal mold 14, resin’
injection nozzle 19 and mandrel metal mold 17. When the resin
20 that has been injected has solidified, the mold assembly
15 constituted by lower metal mold 13, upper metal mold 14 and
mandrel metal mold 17 is broken open to obtain a sealing
element 9 as described above.
Fig. 7 shows a sealing unit 21 assembled using a resin
sealing element 9 formed by the molding steps described above.
20 Sealing unit 21 is assembled by pressing in and inserting
negative electrode current collector 10 from the open end on
the opposite side to resin injection gate 9c corresponding to
resin injection port 18a when molding, into insertion hole 9a
in sealing element 9. Insulating washer 11 is then mounted by
25 bringing it into contact with inner seat 9d and outer seat 9e,
after which negative electrode terminal plate 12 is placed
over insulating washer 11, by bringing its central portion
into contact with and mounting it on head 10a of negative
electrode current collector 10. In fitting this sealing unit
30 él into aperture la of battery casing 1, when bending the
bottom aperture la of battery casing 1 inwards, the folded-
'back portion 9b of resin sealing element 9 is strongly pushed

on to negative electrode terminal plate 12 as shown by the



3" arr ow. Due to their use of a strongly alkaline liquid

which'is an al kal i ne aqueous sol ution -of high concentration and | arge
i on conducti viwbysmsssen at | ow tenperature as el ectrol yte, suchpctaprodisite
batteries are able to withstand severe | oadi ng, have | ar ge capacity,
and excel | ent |owtenperature characteristics, and as a result are
enpl oyed in e§U|pnent wher e power such as in particular notor drive
power is né&EFEY - On the other hand, the strongly al kaline liquid that

is used as el ectpaéyte, tiiker Mbe tof id StHogiyLyeaIRAR hiet YighSdSwligetid 0 the
pr obl emthat e tends to occur due to creegl git Accordingly

seal i ng PlgﬁgFPﬁr apeeyd RRYERR ofsiigh concgatrgties B9de?€$%g

negative eliemt cod@uetivety &wdd il Qowl & driffetathee B%eélbeﬂrolﬁtéw Sudi,
setting_its éernal dianeter tqQ a value | arger. than 15_ the hole dianeter
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strongly Cﬂh&@b”@aﬁhélﬁﬁﬁréﬁﬂ‘hidémlent(ﬂbdﬁﬁéﬂﬁétaﬁﬁibnghéracterlstlcs,
However, in the case of_the prior art sealing unit 21 shown in Fig. 7,

smal | cr acl?é‘daﬁﬁeérr?ﬁ“%h@#%s‘?@?%%%tﬁ"oF%P"G%ewberﬁhﬁﬂwﬂégﬂwlwas
el ectrode Gur ba@tleeiéf%@iozl%ﬁre pov}e'lseirst %@éa@ho | 51 e Pr %a%a of

sealing el enent 9 by f or ci nglt fromone end aperture at the
opposi te sitie gbrongly ealkalie Ji%’ﬁ-dgé'-tb@@é-soﬁsﬁél aengleghrelytei aug ng

and  1pbreakiing higs pSfm&ipiGRy) 1Y Sl %tg%etﬁg bbﬁﬁl&hoéﬁétt he 25

aperture at the other ‘end, thereby w deni ng this out war ds.
Since the h&akagenFerds ok RAD %&oecmmngr.aaggordlnglmtw%lmg anged

~in contact i hBelbgré! 5140 D tRers gyﬁels eggggﬁ%?eg%lfgfh cracks.

Al so, in the case of high- terrperature storage, heat cy repetition,
or prol ong@&géPéVag%l%ﬁtMmultr@mﬁelc&tld-ﬁ@tom R4l into the insertion

hole 9a, setting its external diameter to a value larger than
15 the hole diameter of insertion hole 9a of resin sealing
element 9, and bending and strongly crimping the aperture rim
of battery casing 1.
However, in the case of the prior art sealing unit 21 .
shown in Fig. 7, small cracks appear in the resin injection
20 gate 9c when negative electrode current collector 10 is
inserted into insertion hole 9a of sealing element 9 by
forcing it in from one end aperture at the opposite side to
resin injection gate 9c on molding, whilst piercing and
breaking flash 9f of resin injection gate 9¢c that closes the
25 aperture at the other end, thereby widening this by pushing
outwards. Since the resin injection gate 9c where these cracks
start is arranged in contact with the electrolyte, electrolyte
'permeates into the cracks.
Also, in the case of high-temperature storage, heat cycle
30 repetition, or prolonged storage at normal temperature, alkali
batteries are subject to environmental stress cracking at
locations subjected to- excessive stress in a high-

concentration alkaline aqueous solution (electrolyte)



batteries are subject to environnental stress cracking at | ocati ons
subj ected to excessive stress in a high- concentration al kaline agueous

solution (el o fkyte) o _ PCT/IP99/03}26
at nosphere. I'n particular, resin injection gate 9¢c, due to the fact

that resin deterioration tends to occur #here because of °~ the presence
of residual stress on resin injection when = nolding, tends to constitute
a startingapmpaphépe.t Ha pashirndamentefintiniectior gateferr 888t B0 bR e

which are ¢, tggggea}g%i@%tf&?efi%ﬁrti%nkhaaguebyoggaf @ | fecatzer 8£6, 6-
nylon is eonoye as e raw material of the sealing: el ement 9, it is
inferred tithe phesengh-ebrreesiduali GrresBapnnseaiebldectiony AN on i s

sel ect vel Y 3hsppbegohl . Ok RvAld WNgtAPELhGNSo 1A L e present in

the crystalling Fayér, and cracks are creat In the gaps between
non- cr ySt alenvizopmentahssiressherackss piedersed teyabavs ¥RACR R%ehe j oi nt

action of ?ét %er%%d SLA& S&ew{eloréi %x{tqrn&%u%gyt. hep DS A6 A kaleras pgueous
solution téending to wet artd spr ead. As a result, due to
el ectrol yt ayllbat ihasmptoyedtas] hg gaw matesiskapf thecke2 e rele®@nitn v he

(oo hogm F95 98 SEELPES gl R0 MILNR LY ELBEP% M PG R vcr
ci rcunf er esbilaltion is selectively absorbed into non-crystalline portions
10 that are present in the crystalline layer, and cracks are

created in the gaps between non-crystalline portions in the
spherical crystals due to the joint action of extetnal_stress
and force of the absorbed alkaline aqueous solution tending to
wet and spread.

15 As a result, due to electrolyte that has permeated into
the small cracks generated in the resin injection gate 9c
creeping up by the creeping phenomenon between the negative
electrode current collector 10 and the hole circumferential
surface of insertion hole 9a of sealing element 9, cracks are

20 continuously generated and develop originating from the resin
injection gate 9c¢ which acquires residual stress during resin
molding. In this way, électrolyte permeates as the cracks
develop and eventually leaks to the outside.

The present invention has been devised in view of the

25 above problems, its object being to provide an alkali battery
wherein the generation of environmental stress cracks can be
reliably prevented by a simple construction and whereby

excellent resistance to leakage can be obtained.

30 DISCLOSURE.OF THE INVENTION
According to the present invention, in order to achieve
the above object, in an alkali battery wherein, after a

negative electrode current collector has been inserted into an



surface of insertion hole 9a of sealing elenent 9, cracks are
continuously generated and devel op originating fromthe resin

20

gate 90.mhichw@ggggﬁps residual stress during resin ”D|dHQ97 Pﬂm+ S
way, electrolytée_perneates as the cracks devel op and everlt UAl) y 'eaks
to the outside. The present insention has been devised in view of
battery
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the 25 above problens, its object being to provide an al kal

current co en |1 nsert

I nj ection

5 Pnsepertnraodf saud dattexry esinggakemid skabhing ehemertaisve
el-ectr ode r.m nal | at e. are successiyel inserted into aperture of
Egcg]g?d%ﬁﬁgfﬂﬁagﬂéf#ﬁﬁﬁ%aé%e £asing 1nba§ta99anggw% T

erirmo a

a battery casi ery-c

g

is then

bent i nwar dacindg saidpeegdtuiwealdctarode apemtinad platej dwhbitht&ryesisi ng,

sai d sealig%jghgnent i

ion gaEe corresponding to a resin injection port of a

metal mold during resin molding thereof positioned at the

10 aperture end of said battery casing.

with this alkali battery, since the resin injection gate

~corresponding to the resin injection port of the metal mold

during resin molding of the sealing element is of a

construction arranged at the aperture end of the battery

15 casing and so not contacting the electrolyte, even if cracks

are produced caused by residual stress during molding in the

resin injection gate, electrolyte does not penetrate

into

these cracks, so the cracks do not develop to a sufficient -

degree to cause leakage of electrolyte. Excellent leakage-

20 resistance performance can thereby be obtained.

Preferably in said invention the negative electrode

current collector is forcibly inserted into an insertion hole

passing through the central location of the sealing element to

extend into the interior of the battery casing and is

25 suﬁported in a cantilevered manner, said insertion hole having

a hole diameter smaller than the diameter of negative

electrode current collector, and the sealing element has the

resin injection gate at the aperture rim at the aperture end-

of said battery casing in said insertion hole.

30 In this way, since the metal mold for resin molding of

the sealing element is. of a construction in which a resin

injection port is provided at the hole rim of the insertion

" hole in the middle of the cavity, resin molding of the sealing



accommodated within said battery casing in an arrangenent facing said
negative electrode termnal plate, with a resin - injection gate

correspondi NGyd 99/g506:€Si N i nj ection port of a metal nol d ggr/hmgesiesi n
nol di ng thereof positioned at the 10 aperture end of said battery casing.
Wth this alkali battery, since the resif® injection gate correspondi ng

to the resin injection port of the netal pold durigg rei&n nol dj ng of
the seal i nBL8M@REES Qa8 . g The negaEivEceIeTtIRdSFEdet FRELEREDT L1’ end

of the bat fsweé5in09§6ﬂ99:1?é1€&c¥ﬁ&ﬁa&te Gankaet vReihDey LA Indsén even if
cracks are Eroduced caused by res

.ar [ ) i, dual stress urin%avnldin in the
resin injeéRi6A g%ﬁega%$é%§f?ﬂ%n%?ﬁﬁﬁ&é?ﬁpp°5§ngfr%?% $€f-0-n9 elF%@QE’cracks,
so the cragkg dethR@igHlevalyRiRid S prodbed ind€NE ofedih Galjeethisakage of
el ectrolyte. Excellent |eakage- 20 resistance performance can thereby be

obt ai nedl. gate whichhag eremidnaly siaegsi AReRPLEANT hhRAFGEASKE B8EBr ode
current COéEﬁ@I:Q{:e? Ssrﬁ 4 Ciééaytj'fd}ﬁ & fie BpBodBtbNsEdd i€ ¢l © passi ng

through thé central Tocation of the sealing el ement to extend into the
interi or oflepbrolyterin cthe mpadidd slpmensyppbus edln FARtEARY tevEhed

manner, Saif;gnbaﬁﬂ&ﬁé’f é‘ﬂ&fﬂ‘%\ﬂﬂaxg, t?le?ohg flb@”@éﬁétﬁl?dé @ stheBihge
di aneter of negative el'ectrode Current collector, and the sealing
el ement hapoiht for tkeidevedapmeanin ofacaviropmenbakritiress iahagkst fue
apert e | t iﬁgﬁg g } i g1 sl O
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el enent i spepgtmatiestoficelegtralytie dy sreepiing betwegndilien$9sdingi s

provi ded aaléﬂsnFOASdr% 3{%4;&441%%%%@ cubPlfe | dbiN&eyddhg 8L the

cavity, resin nolding seal 1 ng
reliably prevented since the negative electrode current

collector is forced into an insertion hole of the sealing
15 element whose hole diameter is set to be smaller than the
diameter of the negative electrode current collector.

Also, according to the invention, the Sealing element may
be provided with the resin injection gate in its face at the
aperture edge side of the battery casing in a side part offset

20 from its center. _ |

As a result, since the resin injection gate is positioned
in a side part of the sealing element remote from the
insertion hole, there is no possibility of cracks being
produced therein when the negative electrode current collector

25 is forced into the insertion hole; consequently the negative
electrode current collector can be inserted by smoothly
forcing it into the insertion hole.

Furthermore, a construction is desirable in which, in the
invention, the aperture on the side adjacent the electrolyte

30 in the insertion hole of the sealing element has a curved hole
rim chamfered in radiused shape. Consequently, when the
negative electrode current collector is inserted by forcing it

~ into the insertion hole of the sealing element, there is no



6 el ement is easy. The negative el ectrode current collector is
forced in fromthe aperture in the vicinity of the.resin I njection gate

at the insertg®os,pn,e of the sealing el enent, ~and al t hou ]r% Dosfpsacks
are produced 1n-the resin injection 5 gate which has resi dugPTzs ré’gfsison

nol di ng, these cracks are generated 7n a |l ocation on the opposite side
to the electrolyte in the sealing elenent, thus, in contrast to the
convent i orRfssdibddiiitybaft exgess ke eress heing iapplded dartthiengpertugei nt
for the dgy e YiEANABIL &l g $iL &S t ation of
el ectrol yt e].grl ﬁgar@lt ??lgr%?t %{’s H?eai%gi ¢ ue tt%{@%iseﬁg#gtl atel’o(r%oggilrere

el ect r ol yteenaratiesppfigepvivenncntal sstiésn) cracks atedocatdonlse ofiegaei ve

el ectrode clliyHl eighbRE! 0836800 %ne ol AN M PIGICHL ARy N

negative el ectrode curren ector 1S ito an inserti on hol e
of theSsesinavgnted;echefanthehotmpiovenalitnit dredkageeirasdsitancealiser t han

t he di X egative electrode current collector.
tf?%ﬁ:tﬁag)"yt %fc{,%@%eﬁ.

Al so, acco 0 € I'nvention, ‘the sealing el enent may be provided
with the resin injection gate in its face at the aperture edge si-de of

t he batter ' ' |.d O fromits center. As
a result, @5#??25?%8h?£@F§hiﬁfgﬁﬁécégéﬂﬁﬁf S positioned In a side part
of the sealing Pligaehtiseantrods-evedthional viieseshoaingohemolB8hg §6ep0
possi 'b”to\é %f cracks bei '

el ect r?ode currgﬁtSlE’oFFgﬁg‘? ilsem%r%g?%?%e:%d’t !ﬁ‘[’%ﬁh%ﬁ%?%gteﬁgﬁ % IF%S to
consequentany embedimgati ¥ the present invention;
Fig. 2 is a cross-sectional view showing a sealing unit
of the above alkali battery;
Fig. 3 is a cross-sectional view showing a molding step
15 of a resin sealing element of an alkali battery according to
another embodiment of the present invention;
Fig. 4 is a cross~-sectional view showing a sealing unit
of the above alkali battery;
Fig. 5 is a longitudinal cross-sectional view showing the
20 general construction of an alkali battery according to the
present invention;
Fig. 6 is a cross-sectional view showing the molding step
of a prior art alkali battery sealing element; and
Fig. 7 is a cross-sectional view showing a sealing unit
25 of the above alkali battery.

BEST MODE FOR CARRYING OUT THE INVENTION
Preferred embodiments of the present invention are
described below in detail with reference to the drawings. Fig.
30 1 is a cross-sectional view showing the step of molding a
resin sealing element used in an alkali battery according to
an embodiment of the present invention. In this Figure, a

lower metal mold 22, upper metal mold 23 and mandrel metal



el ectrode current collector can be inserted by snoothly forcing it into
the i-nsertion hole. Furthernore, a construction is desirable in
whi ch, in thgygoggshgivention, the aperture on the side adjacepér/jdasesize
electrolyte 30 4n the insertion hole of the sealing elenent has a curved
hol e rimchanfered in radiused shape8 Consequently, when the

negative el ectrode current collector is inserted by torcin% Lt into the
i nserti on Motd 2 anfe agsembi§del BnEAYLItY hef £eRSTiFuting a molding

7 possidiid ifor Ahetseaitnycelbhnent BEiRY PPAdEdriithibhenaperture
rimof the insertion hole adjacent the electrolyte, so_the eperation

of envirorfatfien zasiasP0cpasedng: theedehores RIRFage 1934 WhicR| Tfrent

adj acent tJKh&ié?“ﬂﬂ”é@d%éE%@cnghﬁhi§ﬂhﬁef5ofpfé%ﬁﬂ“fﬂﬁed%ibﬁrhbﬁéle 19

i nprovenent 1 n | eakage resistance is her eby achi eved. BRI EF

DESCRI BTl G GmiRateiRAhmqegh resin injgpgion pariy i formed: ignannydaxy
show ng a | fy1a | B3Sepbi fR o Hozzealkahhqbattery
accordi ng ét%hgjé %aﬁ}p?%b%&eqn;ea%t m% at Eg p?%és'%t,ﬁ? nvent i On;oz © Fig. 2

i s a crossrandrebmatali awlshddi-nriteediherginiscted resin 20 has '

hardened, the mold assembly constituted by lower metal mold 22,
upper metal mold 23 and mandrel metal mold 24 is broken open,

10 to obtain a sealing element 28 as shown in Fig. 2. In the
molding of this sealing element 28, as is clear by comparison
with Fig. 6 which shows a prior art molding step, the resin
“injection port 27a of resin 20 injected by resin injection
nozzle 19 into cavity 27 is provided in a middle region of

15 sealing element 28 that is to be molded outside of the battery
which does not contact the electrolyte.

Fig. 2 shows a cross-sectional view of a sealing unit 29
constructed using a sealing element 28 obtained by the molding
step described above. ' In this Figure, sealing element 28 is

20 provided with a resin injection gate 28c at one end aperture.
hole rim of battery casing 1 on the side of aperture la in
insertion hole 28a, and negative electrode current collector
10 is inserted by being forced in as shown by the arrow from
the one end aperture adjacent resin injection gate 28c in this

25 insertion hole 28a. After mounting on to sealing element 28
with insulating washer 11 abutting inner seat 28d and outer
seat 28e, negative electrode terminal plate 12 is mounted in a
condition with its middle part contacting head 10a of negative
electrode current collector 10, overlying insulating washer 11,

30 thereby constituting sealing unit 29.

When sealing unit 29 assembled in this way is fitted into
aperture la of battery casing 1 as shown in Fig. 5, and the

" rim of the bottom aperture of battery casing 1 is then bent



of the above al kali battery; Fig. 3 is a cross-sectional view
showi ng a nolding step 15 of a resin sealing elenent of an alkali battery

according t t her enbodi ment of the present inyentioq; 9/03126
Fig. 4is aogpoggg?ds;ie)ct i onal view showing a sealing unit STERE A ov e

al kali battery; Fig. 5 is a longitudinal cross-sectional view
showi ng the 20 general construction of an alkali battery according to the
present i ripsardsnand crimped, Fthe foldedrkagis pamititnoR8b vifeweshowi ng t he

| di ; [ t ' |, | t; and
E?g. | ggi :ts‘;é%clrlg s-gg'gglfﬁgng? %eﬁ%ﬁ%]ﬁﬁéﬁ%} ?ﬁg Et?ﬂ?’tegfgqgg t he above
al kal i batel@cfrode terpisgl \phEteCR GRRNNG QYT thdE arkoENT thRreby

Preferred giqdi t Loventd ar; . sekibed bel ow in
otai | w eorard SRezcice e B FRLer? Rl PR 2 1golBSELLRE Wil |1
showi n§ t he st ephefi,nbhdasgembly of esealigsplinmig @Ye¢nmaegatided ebeatradeal i

Prhire) SRRk Yo SR AERLes e ARl BYERLERR of "
8 sealing element 28 from one end aperture thereof corresponding
to the resin injection gate 28c during molding, as a result of
the insertion of negative electrode current collector 10 into
10 insertion hole 28a whilst piercing and breaking flash 28f.
created during molding that closes one end aperture such as to
push it outwards; tiny cracks are formed in resin injection
gate 28c that retains residual stress from when it was molded.
However, these cracks are generated in locations in sealing
15 element 28 assembled in battery casing 1 which are on the
opposite side to that of the electrolyte. Consequently, with
an alkali battery wherein aperture la of battery casing 1 is
closed in a sealed condition using the sealing unit 29 of Fig.
2, unlike the conventional alkali battery, the aforesaid
20 cracks do not provide a starting point for environment stress
cracks induced by permeation of electrolyte. Furthermore, the
resin injection gate 28c where cracks are liable to be
produced because of the residual stress during molding is of a
construction in which it is positioned on the opposite side to
25 thé'electrolyte in sealing element 28 and so does not contact
the electrolyte. Even if cracks should be produced, such
cracks cannot develop to the extent of permitting leakage of
electrolyte by permeation of electrolyte as happens in a
conventional battery; thus this battery has excellent leakage-
30 resistant performance.
Furthermore, since the other-end aperture on the side
that contacts the electrolyte in the insertion hole 28a of

sealing element 28 is constituted by a curved hole rim 28g



nold 24 are assenbled, a cavity 27 constituting a nol di ng space for the
sealing elenent being formed within these. Mol ten resin 20 passing

t hrough resiwopassmage 19a, which is annul ar in cross-se®Cronyoshiape,

of resin injecti-on nozzle 19 5 is injec §d through resin injection port 27a
formed i n annul ar shape by upper netal nold 23, resin injection nozzle
19 and rel, netal .t r .0 A '

har dened, G er}dr%l%g égsgﬁgﬁég%%é sllﬁu(%rg’d "{)l{;éqﬂ (5@ %qﬁ'r]rfgtg a%f%ﬁﬁg‘g%%renl}pper
nmet al nol ¢l emtdbrmandis| insenteddyl Rrdingrickdmtopaénsetdion wbiaidBaa

seal ing el nt .28 as.shown ipn Flg . 2..1nthe .. . [ Q | s sealing
el enent Zégﬁe§%l§ngl8&9m86@c%€bé?$%£ﬁ1ls BTN it |§Hgggm§?cﬁLg %%@ a prior
art nol di m3refsapbeting appilbed toithecdtler4emrd apeéxtatrerefi in@értigrect ed by
resin pnjectio nozzle 19 into cavit r.is provided in m. ddl e region
of 15 éeaﬁFﬁﬁ’§P§n§9F92§°Pﬁﬁft§st9?)%l? éiﬁfebuté?%ﬁe%ﬁ %?ﬁ? Fat%ry

whi ch doeperdormanicectahhthétefdxr®|lyd efurther raiselli gin@esbeesrrence
cross-sectional .view o sealing unit 2 qQnst ruct using. a sealing
el enent 2§fgt?c“é’i1583m89tcﬁﬂes%?%§ rgFacks ﬁ%&oﬁéﬁpﬁeagaggﬁege%q hi s
Figure, sedldndphtel8medhtd8ting 20hereMeciarbMite canr Bei pel habLyi on gate 28c
at one end aperture hole rimof battery casing 1 on the side of
aperture BFSYPNted.i nsertion hol e 28a, and negative el ectrode current

cgl | eapor | 1@ilgS hnﬁer5ear$ysimém&mcadewnsn5wghgmby%fm;§roasw from
t he one end _aperture adjacent,resin injection . gate In this 25 insertion
hol e 28a. w&g'rngnﬁuﬁte?ﬁ 5ﬁa%b“%e%¥?‘?@{%l‘f§r?§ntl%2§n a§ﬁ6\#‘f’hb?ﬁ§?ﬁyat i ng
vviasher él aaiaﬁﬁdimlg itlanar fﬁgﬁeﬁ%wﬁmﬂ_ tlof theSpibsefe, inegntiom _Igdl

el ectrode term nal plate is npunted in a condition with its m e
part cont &ish§198E8 - 169WEF Retat imetd 22 @“&Walfegu??ﬁﬂ% ‘E%f‘? e’tc"t &re10,
overlyi ng t4hes danlel B8 WASHRE ddse 8¢ tiwy chy. cap?éftm&immﬂai i3ng unit 29.

When sealing unit 29 assenbled in this way is fitted. into
15 together with lower metal mold 22 and mandrel metal mold 24,

forms a cavity 27 of the same shape as in Fig. 1. However, in
contrast to the cavity that is formed in annular shape in the -
middle position in Fig. 1, the resin injection port 27b of
this cavity 27 in Fig. 3 is formed at a side location.

20 Accompanying this, resin injection nozzle 31, which is of
ordinary configuration, fits into upper metal mold 30 ;nd is
arranged such that resin 20 can be injected into cavity 27
through resin injection port 27b from this resin injection
nozzle 31. It should be noted that resin injection ports 27b

25 of cavity 27 could be formed at a plurality of side locationms.

Fig. 4 shows a cross-sectional view of a sealing unit 33
constituted using a sealing element 32 obtained by the molding
step described above. This sealing element 32 comprises an
insertion hole 32a of the same shape as that of sealing

30 element 28 of Fig. 2, a folded-back portion 32b, an inner seat
32d, an outer seat 32e.and a curved hole rim 32f. The sole
difference from sealing element 28 of Fig. 2 lies in that a

" resin injection gate 32c is provided on the inside face of the



aperture la of battery casing 1 as shown in Fig. 5, and the rimof- the
bottom aperture of battery casing 1 is then bent

9 | NWaRg§ oddglgosCr | NPed, the fol ded-back portion 28b of F@;}Jp” 3126
sealing elenment 28 1s strongly pressed on to negative el ectrode
termnal plate 12 as shown by the arrowlX hereby seal rng aperture la
of battery casing 1 in liquid-tight manner. 5 When, in assenbly of

sealing u PaXfegafpadingeni is eemstifiutesl bycmonntdngsnpgativee
_ ng urfidePantegafead B3 ekt by ¢
into inserdiet Rl B3l co11888biNg 0! EH‘éﬂiaéﬁn%{ngH?gé}ec &%“%n%pe”‘”e

t hereof corresponding to the resin injection g uring nol di ng,
as a resulRegFtive eligestirqder teamispnlnpdatevid2 eorcthinisaalimghelenehect or 10

into 10 ijgﬁgﬁigﬁg RAe %Q? %Fihﬁtpgherglng and breaking flash 28f

created during nolding that closes o € end aperture such as to push it
outwar &8s, tiny &iibkenapdkadinbatteryewherein expemmre lagaifeba8tetpat

retains reg st:re Lam; h . ver, .these cracks
are generatéﬁHﬁLllgga%%@&EQF%WEg%ﬁ?%88?§°H§#g§§%tu%ﬁ?iigﬁiﬁmsgﬁaﬁﬁgbattery
casi ng 1 wiidh 33rewhient hegativeppdecteodedeutrventhatoldfectior aloedsr ol yt e.

casing 1 e s 4n3Rri6H hotd 37hef FEELIng e g raRAE 20 of
Fi g. 2njedtiloa ghtec3dvensi vembtal kadbm brdértion tHeaealBBanesabd

10 insertion by forcing in negative electrode current collector
10 can be effected in a smooth fashion without production of
cracks. Furthermore, since resin injection gate 32c where
cracks are liable to be generated due to the presence of
residual stress during molding, as in the embodiment described

15 above, is of a construction positioned at the face on the
opposite side of sealing element 32 to the electrolyte, so
that it does not contact the electrolyte, just as in the case
of the alkali battery of the embodiment described above,
excellent resistance to leakage can be obtained.

20 In order to ascertain the leakage-resistance performance
of an alkali battery according to the above embodiments, the
following tests were conducted. Resin sealing elements 28, 32
according to the embodiments were respectively molded by the
molding steps of Fig. 1 and Fig. 3, using 6,6-nylon as

25 theimoplastic resin, and sealing units 29, 33 were assembled
respectively constituted as shown in Fig. 2 and Fig. 4 using
these sealing elements 28, 32. Two types of alkali battery
according to the present invention were manufactured using
these sealing units 29, 33. As a comparative example, a

30 conventional resin sealing element 9 was molded by the molding
step of Fig. 6 likewise using 6,6-nylon and a sealing unit 21
was assembled constituted as shown in Fig. 7 using this

' sealing element 9. An alkali battery constituting a comparison



20 cracks do not provide a starting point for environment stress

cracks induced by perneation of electrolyte. Furthernore, the resin

i njection gawg Ritgephere cracks are liable to be pr oduc gsrhesisR Of
the residual stress during nolding is of a - construction in which it is
posi tioned on the opposite side to 25 fRe electrolyte in sealing el enent
28 and so does not contact the electrolyte. Even_if cracks should be
produced, S¥RMPle was fdied BaAnSACHRYRR OpPRS (4l % Be8HLngr UpdFnPiting

| eakage of il Qhxht iD¥aPEErPaS | Wi OipI1RlRe 9l Ui fedt B?@Pﬂ&@ in a
conventional battery; thus this battery has excel l ent | eakage- 3

resi stant PeRgspharfdn which the tFﬂP?Fﬁﬁ#ﬁﬁe¥a%ﬂﬁﬂ§§ephylﬁphérhéﬁﬁ aperture

on the si d@ycle dalh GRRACESchNB°etsCss ol af ﬁH”éﬂx*‘%és@fé@'i:&b@M@Qk@g&Ba of
sealing el enent 28 1s constituted by a curved hole rim?2

10 che®® t5tanqe, perforBaacrasHeER, eVMIR tRtrat A§eaem%ﬂ6deutmheent
col l'ector dQnpSrdtiSA (SAmpY el BRELADY ! Lax P dIRG( iyl Rele14B@d to ﬁfe
sealing el ement 28, there’is no p055|b 1ty of excess stress be

appl i ed t ceXtRNtidfenaduciper audefeet | b ckeakauss ofoled egtaolyhe, comard s t he
f;?ggéo's?’;kg% %%@%&Eb'ﬂ%e inP6" £ DGR GA D Rt ehOWReR AL t her
negative electrode current collector 10 in the resin injection
10 gate 9c was forced in. In contrast, in the alkali batteries of
the embodiments of the present invention, since the starting
peint for crack generation by permeation of electrolyte was
eliminated, defects due to leakage did not occur. In the above
test, it was found that leakage due to axial cracks could be
15 effectively prevented if the ratio of the diameter of negative
electrode current collector 10 with respect to the hole
diameter of insertion hole 28a of sealing element 28 was set
in the range 101% to 115%. It was also found that if this
ratio was set to 100%, leakage occurred due to creeping of
20 electrolyte between the sealing element 28 and negative
electrode current collector 10.

It should be noted that the same benefits as described
above could be obtained by employing, apart from the 6,6-nylon
described above, vinyl chloride, polypropylene, soft

25 polyethylene, or polyethylene terephthalate etc. as the
material of sealing elements 28, 32. Furthermore, the same
benefits as described above can be obtained by molding sealing
elements 28, 32 by any of the methods: cold runner, semi—hot‘
runner and hot runner.

30
INDUSTRIAL APPLICABILITY

As set forth above, in the alkali battery according to

the present invention, a construction is adopted wherein the



of "'environnental stress cracks at |ocations of the sealing el enment 28
contacting the electrolyte can be reliably prevented. 10 Fig. 3
IS a Cross-sqgjdordgh Vi ew show ng the process of mol di NOp&y/@8b3126
sealing elenent used.in an alkali battery according to a further

enbodi nent of the present invention. In13 this Figure, |lower netal nold
22 and mandrel netal nold 24 are the sane as in the case of Fig. 1.
Upper net AeSid dMIGCTion: gaELhEPTHLERONEIRT FR e AR A NISFtHRRIPEF tnet al
ol d 24, of ¥ WetdlCavhlyddfing FB8ifanBlLEMPoAXHe slalinky elleMBMer, i N
contrast to the cavity that is fornmed in annular shape in the m ddl e
posi tion i Aiqfated @fkethgspRerkpeet eRA pbrihe patgiery casgng e9vihyto7 in
Fig. 3is §0rdBut dotdcontactOotAbi 8NectPofFEOMPIVENNG £t Birckseat@ | nj ection
nozzl e 31, which is of ordinary configuration, fits into upper netal
nol d 38 arkRFqduced dyer 4RgEgsiduplt fhresasen POlding bid thiee&esdni nto cavity
27 thrﬁpj;gb- I R egl AN 2 f i I Jigpect i on

nozzle 31. It 31{11% alt‘):?'ngﬁlg f}?lg{:k?eé?ﬁ ?ﬁ?e%l?i%onﬂﬁrt?gl%b 25 of cavity
27 coul d P eBmedyte angd ghgrpforef thevecanrelk idrelop to the egkgnt4 shows
a Cross-s I iy ali ' 3 cqugi e LRg_a sealing
el enent 335:%bt al nlé1 g’%"“?ﬁggngﬁd%%ggtwig’fgb teusscrl ed‘ltg#gvg.eu‘lkhiag seal i ng
el ement 3Zxes@hances performanaseeanohehebtairedof the same shape as that of
sealing 30 elenment 28 of Fig. 2, a folded-back portion 32b, an inner- seat
32d, an outer seat 32e and a curved hole rim 32f. The sole di fference
fromsealing elenment 28 of Fig. 2 lies in that a resin injection gate
32c is provided on the inside face of the



11 side part. Sea onstituted by nounting negative

el ectrode current colle Hﬂ mll"!' MImmng washer 11 and negative

el ectrode t ervmd padsoqal at e~ 12c on. thw Ssseal i ng el enent 32 pCT/iPh®onZE WAy
as in Fig. 2. & Wth an al kali battery wherein aperture |a of
battery casing 1 is sealed in seaJiHb condition using this sealing
unit 33, when negative el ectrode curre | ector 10 is forced into
insertion hole 32a of sealing el enent esin i njection gate 32c is
renote frominsersionpiplagka2a, baotéﬁymheréim,n dfiteromc negativeegat i ve

el ectrode current coll ectar ffected in a.s fashlon

wi t hout pr83ﬁ§?¥?ﬁF(ﬁurre“Qn%%ﬁ%$° ErRﬁQSnﬁ?ﬁ b?ﬁ?uﬁ?%%igfﬁoﬁﬁjgc??on gat e

32c where inseftieKSholle (Ize&bl th&etiﬁ ganeéﬁiﬁCbékuﬁ.dg) elemepte$ 28y cand

residual stress,during nold s Ln ng di ment descrlbeg 15 above,
} c E‘ée( 12 )4

is of oﬂgg?E%Y?cﬁF?ﬁﬁﬁqq%) aﬁh? ) t}e® SUCCESFIYPLE side of

~sealing el enpatt&?d imcd b @p%&ﬁtﬁl(i'leyt(ﬁagsef a bitwdry lcaddag noy, candact the
electrolyte just as in the ca the al kali_  batte

enbodi ment T8 sAPEHERF TR o f saléxPéFFEEY FRS1R9 ahldle 450 b ﬁé&k&ﬁﬁtcan be

obt ai ned. 2fiwards and ORI & %%ﬁirtﬁénabéﬁtﬁﬁ@kﬁaﬁ ESkaidnb&ttery
per f or mance of an alkali battery according.to the abgve enboglnen

t he foF?%ﬁP%g(¥kst%PﬂE§Q$QE6ﬁ&GCPEdthﬁ%s?ﬂlge%ﬁﬁ%ﬁfgéF%ﬁEﬁPE 648) 35

accordiqg h8cémfodibadiviiin saria lbﬁ%ﬁé% | ¥8% ¥nd0{ KYed nb¥nt Berangen®h€li Ng
steps of Fig.. 1 and Fig. 3, using 6,6-nylon as 25 _ thernmoplastic resin, and

seal i ng unfising said pagqatiye. hecgrode FEEB%E%%\Rﬂ%FQNﬁﬂgﬂrtH%EH as shown
in Fig. 2 pagifi fajécthiddGate (28c) corresponding to a resin injection

port (27a) of a metal mold during resin molding thereof
positioned at the aperture end of said battery casing (1).

15 2. The alkali battery according to claim 1, wherein
the negative electrode current collector (10) is forcibly
inserted into the insertion hole (28a) passing through the
central location of the sealing element (28) to extend into
the interior of the battery casing (1) and is supported in a

20 cantilevered manner, said insertion hole (28) having a hole
diameter smaller than the diameter of the negative electrode
current collector (10), and the sealing element (28) has the
resin injection gate (28c) at the aperture rim at the aperture
end of said battery casing (1) in said insertion hole (28a).

25 ' 3. The alkali battery according to claim 1, wherein
the sealing element (32) has the resin injection gate (32c) in
its face at the aperture end side of the battery casing (1) in
a side portion offset from the center.

4, The alkali battery according to claim 1, wherein

30 the aperture edge on the side contacting the electrolyte in
the insertion hole (28a) of the sealing element (28) is
constituted by a curved hole rim (28g) chamfered in radiused

shape.



these sealing elenents 28, 32. Two types of alkali battery according to

the present invention were manufactured using these sealing units 29,
33. As a conpavebssseerexanpl e, a 30 conventional resin sealing @) 5|1t269
was nol ded by the nol di ng step of Fig. 6 |ikew se using G,g-ny on and a
sealing unit 21 was assenbl ed constituted as shown in Fig. 7 using this
sealing element 9. An alkali battery éoAkituting a conparison.

12 exanpl e was then manufactured using this sealing unit 21.

These al kali batteries were placed in a heat cycling at nosphere in
which the tenperature was varied with a heat cycle of 12 hours from
O[err] to 80[err] and their respecti € yég%gge- 5 resi stance perfornmances
were evaluated. As a result, in the C arative exanple battery, axial
cracks had devel oped to the extent_ Qf producing a defect by | eakage of
el ectrol yte, caused by entry of el &8€rolyte into tiny cracks produced
when t he negative el ectrod® HAS NG cA®dr 10 in the resin injection
10 gate 9c was forced in. In cOpNg ' s]al kali batteries of . t he
enbodi ments of the present invent ek N i GWtbgg poi nt for
crack generation by perneation of Pe&cKr € S |l i m nat ed, defects
due to | eakage di d not . ¥ VA ' found t hat

| eakage due to axial ¢ \2 ¥ g
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15 effectively prevented if the ratio of the dianeter of negative
el ectrode current collector 10 with respect to the hole di anet er of
i nsertion hol @o38@s@i sealing el enent 28 was set in the peryafi2éot o
115% It was also found that if this ratio was set to 100% | eakage
occurred due to creeping of 20 el ectroliyfe between the sealing el enent 28
and negative el ectrode current collector 10. It should be
noted that the sanme benefits as descri bed above coul d be obtained by
enpl oyi ng, apart fromthe 6, 6-nylon descri bed above, vinyl chloride,
pol ypropyl ene, soft 25 pol yet hyl ene, or polyethylene terephthalate etc. as
t he material of sealing elenents 28, 32. Furthernore, the sane
benefits as descri bed above can be obt 'n?dégy di ng sealing el ement s
28, 32 by any of the nethods: cold runher! n - YOt runner and hot
runner. 30 | NDUSTRI AL APPLI CABI LI TY As set forth above, in
the alkali battery according to t he pr§§ent Tenty on, a construction
i s adopted wherein the 30 RN 13
resin injection gate cor ' ' t of the
\\

metal nold during resin
\ ’: o




is located at the aperture end of the battery casing so that it does

not contact the electrolyte. Even if cracks are 5 produced due to residual
stress on noW@i9%E5%h the resin injection gate, such craeksuypgonsfret I n _
contact with "~ electrolyte, and therefore they cannot devel op to the '\\:
ext ent of causing | eakage of elec rp yte; thus excellent |eakage- .
resi stance performance can be obtaine f

14 CLAI VB 1. An al kal i

battery wherein, after a negative eLectrode current collector (10) has
been inserted into an i nsertion A%Ié &3a) & herein, a resin sealing
el enment (28) and 5 negative electrode termnal plate (12) are successively

inserted into an aperture (la) of a battefy casing (1), and t he
aperture rimof said battery casing (1) ks then bent i nwar ds and
crinped to seal the aperture (la) of = ttery casing (1),
characterized in that said seali IS 10 accommodated wi thin
said battery casing (1) in an afr i e ClYng said negative
el ectrode termnal plate (12), t \a\.\;CreSus ¥flj ection gate (28c) "
. . AR . N D - .
corresponding to a resin injectifen \‘-.pqgt (¢\a 05 a netal nold during
resin nol di ng thereof N:- DS\
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positioned at the aperture end of said battery casing (1). 15 2.
The al kali battery according to claiml1l, wherein - the negative el ectrode
current col |v€8%ﬂ£soﬁlo) is forcibly inserted into the i NBER/IHIYIBIHO|
(28a) passing rough the central location of the sealing elenment (28)
to extend into the interior of theatgery casing (1) and is supported
in a 20 cantilevered nmanner, said insertion hole (28) having a hole
di aneter smaller than the dianetem;ﬁrzkl negg i ve el ectrode current
collector (10), and the sealing el e EES) as the resin injection
gate (28c) at the aperture rimat the aperture end of said battery
casing (1) in said insertion hol g4zZ8a~ %. The al kali "battery
according to claim1l1, wherein !ﬁ 0, eljerfe g (32) has the resin
i njection gate (32c) in 18i§g) o psft e end side of the
battery casing (1) in XY ﬁ& from/lfe center.

iV | he aperture edge

4, The al kal i batt er yrasearehing
on the side contacting 4??="¢r' )n hol e (28a) of
the sealing elenent (28 le rim(28Q)
chanfered in radiused

Fig. 7
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