WD 99/ 60636 PCT/ JP99/ 02675
1 DESCRI PTI ON CYLI NDRI CAL BATTERY AND
METHOD AND DEVI CE FOR MANUFACTURI NG THERECF 5 TECHNI CAL FI ELD

The present wo/RRbéxen relates to a cylindrical battery Wh epEr/5P99/02675
di scharge performance and reliability are enhanced by inproving the
nmounti ng structure of the separator that 10 separates the positive
el ectrode material and negative el ectrode material within the battery,
and a net hod and device for manufacturing such a cylindrical battery.
BACKGROUND ART 15 Fig. 9is a partiélly sectioned front view show ng
a prior art construction of an alkaline dry battery 30 as one
exanple of a cylindrical battery. A batt ca5|ng 1 of cylindri cal
shape having a bottomis integrally @& %ﬁéF with a positive el ectrode
projection 6 constituting the 20 positive electrode termnal of the
battery, in the m ddle of

CYLINDRICAL BATTERY AND METHOD AND DEVICE FOR MANUFACTURING

THEREOF

TECHNICAL FIELD
The present invention relates to a cylindrical battery
wherein discharge performance and reliability are enhanced
by improving the mounting structure of the separator that
10 separates the positive electrode material and negative
electrode material within the battery, and a method and

device for manufacturing such a cylindrical battery.

BACKGROUND ART

15 Fig. 9 is a partially sectioned front view showing a
prior art construction of an alkaline dry battery 30 as one
example of a cylindrical battery. A battery casing 1 of
cylindrical shape having a bottom is integrally provided
with a positive electrode projection 6 constituting the

20 positive electrode terminal of the battery, in the middle of

- its bottom face. This battery casing 1 accommodates

positive electrode mixture pellets 2 and a negative
electrode gel 4 in the interior thereof, with a tubular
separator 35 interposed therebetween. The open end of

25 Dbattery casing 1 is sealed by a sealing plate 7 made of
resin, a negative electrode terminal B connected to a
negative electrode current collector 9 being mounted on this
sealing plate 7. Tubular separator 35 is‘fo;med in
cylindrical shape by winding separator paper into a roll, a

30 portion at the bottom end thereof being folded inwards



Its bottomface. This battery casing 1 accommobdates positive el ectrode

m xture pellets 2 and a negative el ectrode gel 4 in the interior

t hereof , w t WQO%6e636 ar separator 35 | nt er posed t her ebet V\HmrlJP'Bbmwpen
end of 25 battery casing 1 is sealed by a sealing plate 7 nmade of

resin, a negative electrode termnal 8 connected to a negative
electrode current collector 9 being nounted on this sealing plate 7.
Tubul ar separator 35 is fornmed in cylindrical shape by wi nding
separator paper into a roll, a 30 portiog at the bottomend thereof being
f ol ded i nwards VO 99/ 60636

PCT/ JP99/ 02675 contacting

the bottom f t [ g ttom part
35a. Since t Etgéd% p%?% |tgant%°$€sf£% hi s bgr%%%ar}? c?%é'lrﬁgs :lopg'g a
circul ar botcunstr@u&zngwa:ﬁbttomlpanuu;&a Iasgncedtheeme&dléapothﬁohnbernal

di anet er I r separ,at 35 is inserted wi.ithin tubular separataqr 35
in order to EB f a@%‘ﬁ Lﬂc’l-’rea pSt (ARG 7ol HFSUERF RORFOR; separatog; 34

short ci rCU|h§vD@§V@eIhfw.atdi&1éﬂéiCtﬁM€tgﬂé iht¥rhal qildaletery o¢asing 1.
Furthernore, a step la is provided in the

5 tubular separator 35 is inserted within tubular separator 35
in order to cover this aperture portion and thereby prevent
internal short circuits between negative electrode gel 4 and
batteéry casing 1. Furthermore, a step la is provided in the
bottom face of battery casing 1, to absorb even if only to a

10 small extent, the thickness of the bottom part 35a of
tubular separator 35 and bottom separator 36, so as to avoid,
as far as possible, offset in the vertical direction of the
reaction surfaces where the negative electrode gel 4 and
positive electrode mixture pellets 2 face each other.

15 The mounting of tubular separator 35 and bottom
separator 36 in the manufacturing step of this alkaline dry
battery 30 is performed by a manufactufing device shown in
Figs. 10A-10D. _ .

In Fig. 10A, a battery feed jig 15 holding a battery

20 casing 1 is moved directly below a winding rod 33 of a
tubular separator installation.device 32, after positive
electrode mixture pellets 2 have been accommodated in
battery casing 1 in a previous step, not shown. The
diameter of winding rod 33 below step 38 is formed smaller

25 than the diameter thereabove by an amount corresponding to
the thickness of tubular separator 35, and this winding rod
is supported such as to be rotated in the forwards and
reverse directions and can be raiséd and lowered. When
separator paper, that has been cut to prescribed dimensions,

30 is supplied to the gap between winding rod 33 and winding



bottom face of battery casing 1, to absorb even if only to a 10 snal

extent, the thickness of the bottom part 35a of tubul ar separator 35
and bott'om say@ouk0ss6 36, so as to avoid, as far as possi blrcT/IFdbez?si N
the vertical direction of the - reaction surfaces where the negative

el ectrode gel 4 and positive electrode mxture pellets 2 face each

ot her. 15 The nmounting of tubular separator 35 and bottom

separator 36 in the manufacturing step of this alkaline dry battery 30
is perfornmed by a manufacturing device shgwn in Fi gs. 10A-10D.

In Fig. 10A, a battery feed jig 15 holding a battery 20 casing 1 is noved
directly below a winding rod 33 of a tubul ar separator installation

device 32, after posjtive .. _electrode mxture, pellets have been

accomodat edg\lﬁdeg §tat‘f’e?‘§/l%gas’11°ﬁ£ anOi]r? ;Q%r%\ﬂdodg’ ﬁ@p,t%ﬁgﬁrgﬁom. The

di ameter of @ainpdttgonpdadd e @eEirtdciB papdwritedvanml labou5thkan t he

di anet er thereabove b¥ ﬁﬂmfnnunt correspondin t he thickness of
a

to
tubul ar sepaP2FbioB50 0% RhdAhg TuF thgaq SER PGt el stES as to be

rotated in thpobesuar §sadktess i WHbEhd I Evife M) Cp%séfin_t;aitgsd and
| ower ed. \When separator paper, that has been cut to prescribe

di nensi orfs, 86€PaLatappPARSr tOR thre Wing \ikach 34 W meansd oF3wandingndi ng
go 99/ 60636 rollers 37. In this way, a tubular sep§§£é8?9?§03§7§ormed
on winding rod 33 as shown, by winding the separator paper
about winding rod 33 a prescribed number of times.
Next, as shown in Fig. 10B, winding rollers 37 are
10 retracted from winding rod 33, winding rod 33 is lowered,
and battery feed jig 15 is raised, so that winding rod 33
with tubular separator 35 wound thereon is inserted into
battery casing 1. At this point the tubular separator 35,
when inserted into battery casing 1, is released from the
15 restraint applied by winding guides 34, so it increases its
winding radius by springing back of its own accord so that
it is in tight contact with positive electrode mixture
pellets 2. Since the tip of tubular separator 35 is wound
in a hollow condition-with no winding rod 33 at its center,
20 tubular separator 35 is pressed'by step 38 and thereby
inserted into battery casing 1; furthermore, when it is
pressed against the bottom face of battery casing 1, this
tip is squeezed inwards. Then, by further pressure applied
by the tip of winding rod 33, the bending produced by this
25 squeezing is molded into a flat condition, forming bottom
part 35a (see Fig. 9). After this, winding rod 33 is
released from tubular separator 35 by backwards rotation and
raised, while battery feed jig 15 is lowered, so that
tubular separator 35 is left in a condition in which it is

30 installed in battery casing 1.



guides 34, winding rod 33 is rotated in the forwards direction, and the

separator paper is wound about the portion of w nding rod 33 Iomer t han
step 38. In MWQ/60636 process, slackness in'winding is avoi ded BT/ presmsérsg
the 5 separator paper on to winding rod 33 by neans of w nding rollers
37. In this way, a tubular separator 35 is forned on wi nding rod 33 as
shown, by w nding the separator paper about wi nding rod 33 a prescri bed
nunber of tines. Next, as shown in Fig. 10B, winding rollers 37
are 10 retracted fromw nding rod 33, winding rod 33 is |owered, and
battery feed jig 15 is raised, so that wi nding rod 33 wi th tubul ar
separator 35 wound thereon is inserted into battery casing 1. At this

poi nt the tubul arpseperpicds g 1 withetubWbeF (fsbd oY amstealiddd 1, s
rel eased fromthe 15 restraint applied by w nding quides 34, so it

i ncreases i t Snerein; kg HRen Ated stoythe) RekE rateRdly Hatterndieas ddad 150
t hat It 48q) Nadl wr?ofﬁ aﬁ%WicftPO étd\é(\?ec?lt?éi&?%{ﬂahhol%ﬁ% ar condl lets

2. Since the tlp of tubul ar separator i's wound ition
Wi th no wi ndingtablagiontdeviceedd er Borton weparatoapanatedlatios pressed

by step a reby. e 0 ba casi fu therrmre
when 1t i “G8vidE $3%s pradfed LR S PSSR P and gRETRG
tipis squeegeddenmaldsn Thetnen motwmfmepqm'aammrsas afhdt eths beéiyctdthtd p
of winding rod_33._th & bendj ng_produced by this 25 eezing. i s nol ded
“hto a flat CORERIEbInARE mheBRRERT o BNS oS edtiih ap ity hoke A
this, w ndingnsegt8dnifod 40 Es eﬁé@élrédpmshmlt%rnem@qt %t%ér?yfééekwards
rotation and, rajsed, while battery feed Jig 15 is owered, So

tubul ar sepaddfot>355i%2189d 2nd AtRYrRPER 0PNA P WRAFLSXY iGRSIAY |1n§{SaI | ed in
batt ery 1¢8Si Bodght into contact with a locating element 42 of bottom

separator installation device 39. Since insertion guide
hole 41 is formed of cylindrical shape of smaller diameter
than the diameter of bottom separator 36, when bottom
separator 36 is inserted into insertion guide hole 41 by

15 insertion rod 40, the circumferential region of bottom
separator 36 is raised, forming a flat-bottomed U-shape in
cross-section. When insertion rod 40 is further lowered, as
shown in Fig. 10D, bottom separator 36 is installed on
bottom part 35a produéed by squeezing in of the bottom end

20 of tubular separator 35.

After undergoing the steps of insertion:of tubular
separator 35 and bottom separator 36, battery casing 1 is
fed to the subsequent steps (not shown) to complete the
alkéline dry battery 30.

25 However, the battery construction and its manufacturing
steps in the prior art described above were subject to the
following problems.

(1) The bottom end part of tubular separator 35 was
squeezed inwards to form bottom part 35a and further, in

30 orxder to block the aperture produced in the middle of bottom
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4 Battery caS|ng 1 wth tubular separator 35 installed

therein-is tyanokGidst 0 the next step by battery feed jig 15 pcToPsh28s
shown in Fig. 10C is noved bel ow bottom separat or installation device

39. Bottom separator installation 5 device 39 is provided with an insertion
rod 40 and insertion gui de hol e 41; when bottom separator 36 that has
been cut to circular shape is supplied to above insertion guide hole
41, insertion rod 40 is |owered. Sinultaneously, battery feed jig
15 is raised and the open end of battery casing 1 is 10 brought into
contact with a locating elenent 42 of bottom separator installation

device 39. Since |nsert|oné&y|de hal.e 41 ISF& d of | i,ndrical shape
of smaller cﬁﬁﬁﬁﬂ%§a' TS BOHEPLMas, rBﬁéFlgﬁ %%hen

bot t om ar® 358 PRI isdgardater’ BieQn seleﬂesé\od;ﬁ iy 15
I nsertion rod 40 the circunferential region of bottom separator 36 is

rai sed, f(nrﬁxﬁFeialéﬂuhkﬁ1liﬁ§¥I§Qﬂ%ﬂﬁ¥q31ls adepsed dacwhdgh, whBn
epar at or 2 aaEr A%y IR SN o D SeT R Ssadesatng i n
of the be[td!nEtminZ}hﬁ)aﬂf 354Ut tep Eeptagratdl; 36 is overdftidr thedeogei ng t he
SLeps o L ISeL L Sn b A e S S R 30
t he resulting in the production of a step (offset in the axial
direétion) in the reaction surfaces of negative electrode
gel 4 and positive electrode mixture pellets 2 that face
10 each other through tubular separator 35. Even though, as
described above, a step la is provided in the bottom face of
battery casing 1, this is still insufficient to eliminate
the step previously referred to. Furthermore, the discharge
performance of the battery is lowered due to the diminution
15 in capacity to receive the negative electrode gel.
(2) In addition to the overlapping in pleated form of
the bottom part 35a produced by the squeezing of the bottom
end part of tubular separatdr 35, due to the double-layer
construction with boﬁtom separator 36, a construction is
20 produced in which the separator portion at the bottom of
battery casing 1 is resistant to deformation. As a result,
if the negative electrode gel 4 is caused to expand by ovef-
discharging, since this expansion force cannot escape at the
bottom, the internal pressure produced by the expansion acts
25 on the sealing plate 7, risking failure of the thin part 7a
provided in sealing plate 7. The purpose of the provision
of this thin part 7a is, in the first place, to prevent
bursting of the battery if the internal pressure rises
abnormally due to mis-use such as mixing new and old

30 Dbatteries or inserting the wrong way round, and its failure



al kaline dry battery 30. 25 However, the battery construction and its

manuf act uri ng steps in the prior art described above were subject to
t he f ol | ov® pgy6qase bl ens. (1) The bottom end part ®@CTIIPDE28TS
separator 35 was squeezed inwards to form bottom part 35a and further,

in 30 order to block the aperture produced in the mddle of bottom
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5 part 35a, this aperture portion was closed by placing on bottom
part 35a a bottom separator 36. Because ofz this, since a doubl e-1 ayer
structure is adopted in which, in adgition to the folding-over

produced by squeezing of the 5 bottompart 35a, bottom separator 36 is

overlaid theregn . 1 hi f t pQrt.i .S41 QGr eased,
resulting i ndPﬁet%r%m%‘P%bénmo&g‘eésgfa eéév(%%%se}t%%?aet %reelag [ Ek%u&éﬁi ir}ict i on)
i n the reactogarsdisch®ngixig magst ibe atceidedde gel 4 and positive

el ectrode m xture

hgsalhl%et se té}@émface 10 ea_.’% ot Q&r thrau&h tuggl ar .
separator 35. Eve RFE SRR e 2TFEEH ] FERBRAGYI ded i n
the bottom f@¢enohegat iv@léBédticehd g1l 4 f Rithidis i illilabl@subf FebRNt itO
eI|n1nat%5 can easily be displaced by flow of negative electrode gel 4
if the battery is subjected to shock or vibration. Internal
short-circuiting due to displacement of bottom separator 36
can therefore easily occur.
(4) In the step of inserting béttom separators 36 into
10 battery casings 1 by meaﬁs of bottom separator installation
device 39, bottom separators 36 pre-cut to prescribed
dimensions and arranged in a stack are supplied by being
‘picked up, one at a time, by vacuum suction. With this
method, thin bottom separators-36 cannot be employed, but,
15 when the thickness of bottom separator 36 is iarge,
discharge performance is adversely affected, as described in
paragraph (1) above.
(5) Since tubular separator 35 and bottom separator 36
are installed in battery casing 1 in separate steps, the
20 number of steps is increaéed and productiVify lowered, and
the size of the manufacturing equipment becomes large.
The present invention has been devised in order to
solve the aforementioned problems of the prior art, its
~object being to provide a method of manufacturing and device
25 therefor whereby a cylindrical battery of high battery
performance and reliability can be manufactured in an

efficient manner.

DISCLOSURE OF THE INVENTION



the step previously referred to. Furthernore, the discharge  performance
of the battery is lowered due to the dimnution 15 1in capacity to receive

the negati veyg) ffgbésgde gel . - (2) I'n addition to the oMefplabérs i N
pl eat ed form of the bottom part 35a produced by the squeezing of the

bottom end part of tubular separator 35, due to the double-Iayer
construction with bottom separator 36, a construction is 20 produced in

whi ch the separator portion at the bottom of battery casing 1 is
resistant to deformation. As a result, if the negative el ectrode gel 4
i's caused to expand by over- dischargﬂng, since this expansion force
cannot escape at the bottom the internal pressure produced by the
expansion acts 25 on_ the sealin%: | ate 7, failure of the thin part

7a provi ded i% SebindEicAkRA .e%@m% g&t%e PRI oN of
this thin paffydgticon tdmprisdd { S PlESry (@aPifyfdrmea fr8ting of the
battery if the internal pressure rises abnormally due to m s-use such
as m xi ng nedyhhudoicaBoshape thaving ;¢ bokkon | ard t haviRdry BREGIeIRN and
iPtC_SI_/Egiglgf(r)gé}gotruding%&94169563:% the middle of the }%ottom facfuee; to
expansi ors of posjtive cebéecttodalanipeturie ppelllees Hyrmed Dwverylirstrtixrai ng nust
be avoi ded. shape and accommodated in said battery casing; a tubular
separator formed in cylindrical shape; negative electrode
gel éccommodated on an inner side of the positive electrode
mixture pellets with said tubular separator interposed
10 therebetween; a bottom separator arranged at the bottom face
on the inside of said battery casing; and a sealing plate
that seals the open end of said battery casing; wherein said
bottom separator is formed in the form of a sheet of
thickness less than that of said tubular separator and of
15 dimensions larger than the diameter of tubular separator,
being arranged such that a peripheral part thereof is raised
at the outside of tubular separator, thereby isolating said
negative electrode gel and the battery casing.
With a construction as described above, the capacity to
20 receive the negative electrode gel is increased since the
tubular separator is formed without squeezing-in in the
inwards direction at its bottom end, and the bottom part of
the negative electrode gel and the inner bottom face of the
battery casing are separated merely by a thin bottom
25 separator; also, the discharge performance of the battery is
improved since the reaction area where the positive
electrode mixture pellets and negative electrode gel face
each other is increased. Also, since the thin bottom
separator is easily deformed and a space formed by a recess

30 in the bottom face of the battery casing is provided at the



(3) Since bottomseparator 36 is arranged in contact ~ wth negative
el ectrode gel 4, which is liable to flow, it 5 can easily be displaced by

fl ow of negatWQ®/&6dkctr ode gel 4 if the battery is subjectmti/smosbersk
or vibration. Internal short-circuiting due to displacenent of bottom
separator 36 can therefore easily occur. (4) In the step of

I nserting bottom separators 36 into 10 battery casings 1 by neans of

bott om separator installation device 39, bottom separators 36 pre-cut

to prescribed di mensi ons and arrangedgin a stack are supplied by being
pi cked up, one at a time, by vacuum suction. Wth this met hod, thin

bott om separators 36 cannot be enpl oyed, but, 15 when the thickness of

bot t om separ @hQer38utBatdl &€ the b&&t&ﬁﬂ‘%ﬁf‘aﬁ%@ﬂﬂr TEGhd hedgeaiee! v
af fected, as .described in Jeﬁgragraph (1) .above. (5) Since

tubul ar sepafdeetrode agel biwebls supus dio IFer-digchanging Iesdr-iéntbg'ist ery
casing 1 in e s t | & LACK an
producti Vi tyéﬁgﬁgség? %ﬁlgsbe t %ﬁaselcglegygg %%fenur%:ﬁ% a&%uﬁ%%gggég! l[Slment
beconmes | ar geeparator towWaxdgriserspice af itdrishaedessn desnsequéentdyder to

orovi de @ et RRLRT L RARLSCEETT NSt oIe PSSR CRIEARRORBEy &
cylindrical Berhedyinftheéghedbingrplate qRAISed NG AN G hitakinkiit y can be
manufactured  Bsdire proficéd Ty el \ing-up of The negarive elsstrods. O
gel can be prevented. Also, since the bottom end of the
tubular separator is surrounded from the outside by the
10 peripheral raised portion of the bottom separator, being in
a condition sandwiched between the tubular separator and the
positive electrode mixture pellets, even if large impacts or
vibration are applied to the batte;y,lthere is no
possibility of the bottom separator being shifted out of
15 position, so leakage of negative electrode gel caused by
displacement of the bottom separator from its position can
be prevented and there is thus no possibility of internal
short circuits arising.
With a cylindrical battery accofding to the present
20 invention, the bottom separator that isolates the negative
electrode gel and battefy casing consists of a thin sheet of
thickness 0.03 to 0.2 mm; thus, compared with the thick
separator of double-layer construction used in the prior art,
the accommodation capacity for the negative electrode gel is
25 increased and the reaction area is also increased. Also,
due to this thinness, the bottom separator can easily be
deformed, so if the negative electrode gel swells up on
over-discharging, it can deform towards the space
constituted by the recess formed at the bottom face of the
30 battery casing, thereby absorbing this expansion. If the
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7 A cylindrical battery according to the present I nvention

conpri ses: awiddigekds casi ng fornmed in a cylindrical shape peayirbgo287s
bottom and having a projection’ protrudi ng outwards in the m ddl e of the

bottom face; 5 positive electrode mxture pellets fornmed in cylindrical
shape and accommopdated in said battery casing; a tubular separ at or
formed in cylindrical shape; negative el ectrode gel accommodated on an
i nner side of the positive el ectrode I Xture pellets with said tubular
separator interposed 10 therebetween; a bottom separator arranged at the
bottom f ace on the inside of said battery casing; and a sealing plate

that seals the, open end _of said battery casing; wherein said bott om
separ at or istpéFEEGSFn°fhEh?oPQFYﬁmeﬁgﬁéﬁﬁtQF is lesq 4hans9-0ds8myhdk t hat

of said tubulgry3eparaiertéNcodtitot dh NBASEOAS IR &1l ARd! B rdhawnt er of
t ubul ar separator, bei ng arranged such that a peripheral part thereof

is raised isalowhzedut iNidhe athen hansbpdfatde, thickaegsi 9| areatesai d
negative ele d el ~an h e | AQ, . W a construction
as described%gégvgfgth@’cg%%c€¥€é%% é% g?%ééﬁ%&?t?ﬁ??%ﬁ%¥¥%§ el ectrode ge

i S increddeddeifocmatlion is lowetred, sepaa athickredsorwigthin tihdist reggeedisng-i n
in the inwards direction at its bottomend, and the bottom part of

t he negati ve®BPEOPF38E%gel and the inner- bottom face of the battery

casing are separ apgdofesgh¥ebyhe bbttohoséparabor sepal alyllindalizal t he
di scharge performance of the battery is | nproved since _the reaction
area where tﬁ@tﬁ@gytp§gord1ng to thée present invention is formed using
an ion-permeable sheet, even though its peripheral raised
10 portion is interposed between.the positive electrode mixture
pellets and negative electrode gel, the reaction of these
two is not impeded. '
Also, since the bottom separator in a cylindrical
battery according to the present invention is formed in
15 rectangular shape, the loss involved in cutting it out from
the paper stock can be eliminated and éince no cutting-out .
waste is therefore produced, the time required to dispose of
such waste can be eliminated. _
In a method of manufacturing a cylindrical battery that
20 is manufactured by inserting positive electrode mixture
pellets formed in cylindrical shape into a cylindrical
casing having a bottom, inserting a tubular separator so as
to contact the inner circumferential surface of said
positivé electrode mixture pellets, inserting a bottom
25 separator at the bottom face of battery casing, injecting a
negative electrode gel into the central space enclosed by
the two separators and, and sealing the open end of the
battery casing by means of a sealing plate; according to the
invention, said bottom separator is formed in the form of a

30 sheet of dimensions larger than the diameter of the tubular



el ectrode m xture pellets and negative el ectrode gel face each other is
I ncreased. Al so, since the thin bottom separator is easily deforned and
a space fornMOBY60e3¢ ecess 30 in the bottomface of the battePrrarsyngrs s
provi ded at the WD 99/ 60636 _

PCT/ JP99/ 02675 8 under - surf ace
of the bottom separator, if the negative el ectrode gel swells up due to
over-di scharging etc., this expansi on can be absorbed by defornation of
t he bottom separator towards the spacggof this recess. Consequently, 5
liquid | eakage fromthe internal pressure rel ease port formed in the
sealing plate caused by rise of internal pressure produced by

swel I'i ng-up sépabatopyahd Veoth esépaittors &F¢ LidebCed’ UMl €thed$Hy Since
the bottom end of the tubul af separator is surrounded fromthe outside

by the 10 paRFRhEREIPABFEEY FRFIBDWHED (HRe plrading eprd e brthe diukpiar
a condi tion §éBQ%€BFFiHe&8\E€5‘cE h?itfﬂbﬂkfé ﬁ@@@éﬁ@épéﬁﬁ.ﬁ? therdlys! Live

el ectrode m xture pellets, even if arge i npacts or _ratlpn e
appl i ed to t haspatingybotheseparaters inposehebatyery casimptwith sehpar at or

D00,  “BeBtinBlalopePOri 8 0 hERKIRs R HRLELELS SIS
the leading end of the tubular separator is surrounded from
the outside by the raised portion at the periphery of said
bottom separator.

With the method of manufacture described above, the

10 tubular separator and bottom.separator can be simultaneously
inserted into the battery casing, so the steps of inserting
both separators can be combined into one, enabling
production efficiency to be raised. Also, since the bottom
separator is inserted into the battery casing with the

15 leading end of the tubular separator surrounded from outside
by the peripheral raised portion of the bottom separator,
even if the battery is subjected to impacts or vibration,
the bottom séparator cannot easily be displaced from its
position. Furthermore, since the portion of the negative

20 electrode gel nearest the bottom face is separated from the
battery casing only by the bottom separéfor, the capacity
for negative electrode gel is increased and no step is
produced in the reaction face with the positive electrode
mixture pellets, so discharge performance can be improved.

25 Also, in a device for manufacturing a cylindrical
battery according to the present invention whereby a
cylindrical battery is manufactured by inserting positive
electrode mixture pellets formed into cylindrical shape into
a cylindrical battery casing having a bottom, then inserting

30 a tubular separator so as to contact the inside



be prevented and there is thus no possibility of internal short

circuits arising. Wth a cylindrical battery according to the
present ‘20 wuoendoess, the bottom separator that isolates the prexgmobers?s

el ectrode gel and battery casing consists of a thin sheet of t hi ckness
0.03to 0.2 mm thus, conpared with the thick separator of double-Iayer
construction used in the prior art, t he accommodati on capacity for the
negative electrode gel is 25 increased and the reaction area is al so

i ncreased. Al so, due to this thinnesi the bottom separator can easily
be defornmed, so if the negative el ect bde gel swells up on

over-di scharging, it can deformtowards the space constituted by the

recess forned, at the bott ace of the. 30 battery casing, thereby
eorbing. tHF LCCESEPR AT I OF Safa Toggh b layeayrode niXtizE

PCT/ JP99/ 026g&llets and inserting a bottom separator oh to thel BbgkBfsSS of
the bottom separator is less than 0.03 mm it - is difficult to construct

a uni f orm t hfCe| ¢ RRABLRAY FRFING, and INNiRGENI @ Regatdvecelrabdodef t he
thi ckness isqgfeplel the ddifcdh %fiBe i RIS&E oy e P SURAIAY oRXPANST 0N by
5 defornatlo% |sf$omered, SO a.tknéﬁgmss vmtiln tthis range’i's
appropri & e.comprising: a separator insertion jig including a circular
guide hole along whose central axis a tubular separator is
passed, a cylindrical part which is below this guide hole
and that can be inserted into the open end of battery casing,
and a holding part that is above said guide hole, for
10 holding the bottom separator; bottom separator supply means
whereby a bottom separator cut to dimensions larger than the
diameter of the tubular separator is supplied into the
holding part of said separator insertion jig; and separator
installation means having a winding rod and whereby a
15 tubular separator is formed by winding separator paper on to
this winding rod, and whereby this tubular separator is
inserted into the battery casing through said guide hole
together with the bottom separator held within the holding
part of said separator insertion jig; the separator
20 insertion jig to which the bottom separator has been
supplied from said bottom separator supply means, the
winding rod of the separator installation means on which a
tubular separator has been formed, and the battery casing
into which the positive electrode mixture pellets have been
25 inserted are positionally located such that their respective
central axes coincide with an identical line; the
.cylindrical part of the separator inseftion jig is fitted
onto the open end of the battery casing; and said separator
insertion jig, winding rod, and battery casing are

30 relatively moved such that the winding rod is inserted into



Al so, since the bottom separator in a cylindrical battery according to

the present invention is formed using an ion-perneabl e sheet, even
though its paYQpMeedd raised 10 portion is interposed between HdTeIPPSIGHss Ve
el ectrode m xture pel l ets and negative el ectrode gel, the reaction of
t hese two i s not inpeded. Al so, since the bottom separator in
a cylindrical battery according to the present invention is forned in
15 rectangul ar shape, the loss involved in cutting it out from t he
paper stock can be elimnated and since ng2cutting-out waste is
therefore produced, the tine required to di spose of such waste can be
el i m nat ed. In a'nmethod of manufacturing a cylindrical battery
that 20 is nanef batuee¢ bBisingethidg¥gROsaid VeuRle Holand XkUkfien oneegl | ets
formed in cylindrical shape into_a cylindrical casi ng having a bottom

inserting a POBE APTUEPS&Hater s3idBositieRakbnikrqatsatk Gomddiion,
ci rcunferent ygbrauyf ehe ehoashs sepaPREbi | i t’f"é?tﬂcg:]f{%bn{“sé U eBe! LELs.

inserting a bottom 25 separator at't pbottom f ace attery casing,
i nj ecting a simupstgaepusly| snstalbibedein| the haktemntaadingpace encl osed by

e 10 SpPar at o s8R0 AGELL OG5 SO7E bRl bl apoa 1LY Casing
separat or | sskpamatiorninbtaldatiof medfs shebdimd aitubdiaansepargebrt han the
di anet er of tgﬁcB9 ggageen wound oxm%ggéqgfﬁﬁan rod, and the b
PCT/ JP99/ 0267 g rod, attery
casing are respectively located in position above and below
the separator insertion jig, which has a holding part, guide
10 hole, and cylindrical part, and the open end of the battery
casing is fitted on to the cylindrical part of the separator
insertion jig; the winding rod. of the separator installation
-means is then advanced into the battery casing through the
holding part and guide hole of the separator insertion jig.
15 Since the bottom separator is supplied beforehand into the
holding part and the tubular separator on the winding rod
pushes the bottom separator into the guide hole by means of
its tip, the peripheral portion of the bottom separator is
raised up and assumes a condition surrounding the tip of the
20 tubular separator and, in this condition, both separators
are simultaneously inserted into the battery casing. Since
the tubular separator wound on to the winding rod is |
inserted into the battery casing from the guide hole of the
separator insertion jig through its cylindrical.part, its
25 wound-up condition is not released until it is inserted into
the battery casing i.e. the wound-up condition is only
released, by its own spring-back effect, once it has been
inserted into the battery casing. It then adheres tightly
to the previously inserted positive electrode mixture

30 pellets and is released from the Winding.rod. At this point,



10 separator and both separators are inserted sinultaneously into
the battery casing wwth the | eading end of the tubular separator in
contact w t hwolaesmsosast t om separ at or,. t her eby i nserting bot PCEHPEOALETSS
into the battery casing with the 5 peripheral portion of the bottom
separator raised so that the | eading end of the tubular separator is
surrounded from the outside by the raised portion at the periphery of
sai d bott om separ at or. Wth the nmethod of nmanufacture

descri bed above, the 10 tubular separatojyand bottom separator can be

si mul t aneousl y inserted into the battery casing, so the steps of

I nserting both separators can be conbined into one, enabling

production effjcj 0, ' | .-3) nce 0 epar at.or is
i nserted i nt{:)lmte he‘?}g'ﬁ?%r@éﬁaaéaﬁ!r?}e \%ﬁ’ﬁ %%el%%? eéa |enags‘£eén§590frqthaztf’lﬂ)&r§
separ at or suwindingdrdd oin cthesiajpfpositdyditerticon pterteie naimbichgorti on of
the bottom separat or Vi I.f. the tery i s subjected.to |npacts or

vi bration, Sgr?ﬂﬁl?ﬁnt(ﬁﬂ%§§¥1?§ﬁ8P EéﬁﬁbF §§?iFFPB§%&P§ﬁI&€e&hPFon1its
posi tion. FusifeltRhiéouslyComgletdd thPNrdfs iy 11R0akin®ind rdd egtdpde gel
nearest the bottom face is separated fromthe baitégg'ca5|ng only by

the bottom sepaeht bhe FpRukIpRIRITATOr thAs harn xrleased radk pwering
| ncreased anghgobé{:@é’rﬂrscagtin@réw 'k e fensddan £AgE id h the

positive el ectrode m xture pellets, so discharge perfornmance can be
i mproved. 25cylindri¢ab, part efiche séparatoufinsenrtign gjoyd i ndri cal

oot 1Y nocor nSaLied nd SaE0ln USHLLER YIRSERY hnns HISY LS oo
formed into mghufideteninghdgpeicertdescribed ydboxks i tdndpdteryhe asotgomavi ng
a bottom, thep Lnserting 30 SofdPUl SERAASL $8; Wolditd LGy e
vacuum suction immediately after this bottom separator has
been cut off from the paper stock, it is possible to effect
feed of bottom separators one af a time in a manner linked
to the operation of fhe separator installation step. With
15 the conventional method, in which bottom separators are cut
out beforehand and kept in readiness, the small, light and
thin bottom separators are difficult to handle and it is
difficult to achieve reliable vacuum suction of one
separator at a time from the stack of separators. However,
20 with the present invention, by providing the bottom
separator cutting-out device in the bottom separator supply
means, the step of processing a small part which is
difficult to handle can be eliminated.
Furthermore, the bottom separators in the manufacturing
25 device described above are cut out into square shape from
the paper stock, so they may be cut from tape-shaped paper
stock of width equal to the length of one side of the square
'shape; in this way, cutting waste is not produced and loss
of material is eliminated. Also, the cutting-out device

30 itself can be constructed in a straightforward'manner.
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11 circunferential face of said positive electrode m xture

pel l ets and i¥Q&¥6963¢ a bottom separator on to the bottom HCT.BP9902675
battery casing, and injecting a negative el ectrode gel into the central
space encl osed by the separators, 5 conprising: a separator insertion jig

I ncl uding a circul ar gui de hol e al ong whose central axis a tubular
separator is passed, a cylindrical part which is below this guide hole
and that can be inserted into the open erkh of battery casing, and a

hol ding part that is above said guide hole, for 10 holding the bottom
separator; bottom separator supply neans wher eby a bottom separator cut
to dimensions | arpertiidmoddie as thdi dwaddmgobalrite offukibasep@PREGEOr i S

supplied intp the . hol di n art of_ said separator insertion jig; and
separ at or ln??ﬁﬁ%ﬂ?e&*%n%qé;ﬂ%sWiﬁﬂﬂi&tﬁrﬁPﬁdFﬁylPGddﬁﬁﬁr%hﬁﬁe%@oﬁe15

tubul ar sepad@hpFidss fH REJMoH AN sHARY 2b2eR2RE! cPPch Par dstllér% S e

wi ndi ng rod, and whereby this tubular separator Is I nserte
battery casi®RVing Aphintemnajuiddanediexr aboutogbehsamgi ah the dibdgomal

fﬁgaggggﬁan%éhﬁﬁﬁrgf‘Eﬁgiéauéyéyihapedpikktgh §%bqragggg?tgﬁdiggertion g
insertion hole having a diameter smaller than the diagonal
length of the bottom separators and opening at the top of
this accommodating space, when a square bottom separator is
inserted into the accommodating space from the insertion

10 hole, although the corner parts of the square shape are
deformed, since the internal diameter of the circular
accommodating épace is formed approximately equal to the
diagonal length of the square shape, when the bottom
separator is inserted into the accommddating space, it

15 returns to a flat condition, being automatically located in
position such that the corner parts contact the inner
circumferential surface of the accommodating space. Also,
holding and positional location of a small, light and thin
bottom separator can easily be achieved without its position

20 being displaced by the effects of air currents and/or

vibrations produced by movement of the separator insertion

jig.

BRIEF DESCRIPTION OF THE DRAWINGS
25 Fig. 1 is a partially sectioned front view showing the
construction of an alkaline dry battery'according to an
embodiment of the present invention;
Fig. 2 is a partially sectioned view showing the
condition in which the tubular separator and bottom

30 separator are installed in this battery;



20 insertion jig to which the bottom separator has been supplied from

sai d bottom separator supply neans, the wi ndi ng rod of the separator.

i nst al | ati onwirsysesssn Whi ch a tubul ar separat or has been fpefryFpdosnrgig
the battery casing into which the positive electrode m xture pellets
have been 25 inserted are positionally |located such that their respective
central axes coincide with an identical line; the cylindrical part of
the separator insertion jigis fitted onto the open end of the battery
casing; and sai d separator i nsertion i%g, wi ndi ng rod, and battery
casing are 30 relatively noved such that*the winding rod is inserted into
WD 99/ 60636 PCT/ JP99/ 02675

12 the battery casjng through said gui de hol.e and i s thep once

more returned to 53 d pos 13 (ﬁ?ﬁ‘?’%&léfcaﬁ Vii&Y, S °Wl%ﬁeFESy t he

tubul ar sepaggh@it ol imavidd AR i Has?Rcurred B4 taeeaeghyilast al | ed
in the batter{ casing. 5 th the manufacturing device déscri bed
e

above, the elegtpedatael iisttdiisathaliteiEins hol ding a tubul ar separator
el s T oucb 14 o8 16 # SR Yoc Al 0 0k ing, oL 84
i nsertiord ji gcamplehofiasha stHpk nuf pche bajtielty casing of this battery;

Figs. 5A-5C are partially sectioned diagrammatic side
views showing the sequence of steps of bottom separator
suppiy in a device for manufacturing the above battery;

Fig. 6 is a plan view showing the construction of a

10 separator insertion jig in the above manufacturing device;

Fig. 7 is a cross-sectional view seen along the line
VII-VII of Fig. 6;

Figs. 8A-8D are partially sectioned diagrammatic side
views showing the sequence of steps of separator insertion

15 in this manufacturing device; _

Fig. 9 is a partially sectioned front view showing a
prior art construction of an alkaline-manganese dry battery;
and _ |

Figs. 10A-10D are partially sectioned diagrammatic side

20 views showing the sequence of steps of separator

installation in a prior art manufacturing device.

BEST MODE FOR CARRYING OQUT THE INVENTION
The construction of an alkaline dry battery
25 (cylindrical battery) according to an embodiment of the
present invention is described below with reference to Fig.
1 to Fig. 4. Elements which are common to the prior art
construction are given the same reference numerals.
In Fig. 1, alkaline dry battery 10 in this embodiment

30 is constituted by accommodating in battery casing 1, in



10 hole, and cylindrical part, and the open end of the battery casi ng

is fitted on to the cylindrical part of the separator . inserglon jig;

t he wi ndi ng WOPI6P636he separator installation nmeans is thecTabesozsesl
into the battery casing through the hol di ng part and guide hole of the
Separator insertion jig. 15 Since the bottom separator is supplied

bef orehand into the hol ding part and the tubul ar separator on the

wi ndi ng rod pushes the bottom separator into the guide hole by neans of
its tip, the peripheral portion of thelx¥é0n1separator S rai sed up
and assunes a condition surrounding the tip of the 20 ‘tubul ar separ at or
and, in this condition, both separators are S|nultaneouslé ins?rt?ﬂ
into the bat G sin t he .t ubul ar. ar.at or und o 0 e

wi ndi ng rod c%zg{é/r ﬂfoﬁ‘gq:ﬂ ul%r%tlg S hROSATEY Sy 8'35% dFrB\"l’?‘VF\ﬁ egBFEéeﬁﬁl

t he sepansiulran rm:’atnaﬁﬂ:rj 39 anldr Boght ok %e@h&'hltéﬁtl &3 apar heghi:iv85
wound-up co t|on ased until_ it 1s inserted . into

battery cam%#f n& op&Rd e R T Pagteyy casﬂéﬁeéséelnﬁy its own

spring- baCklégéféa1bf”§é%lﬂhgh%§aQ%eﬁ and h@@%&&%@ bﬂ%ﬁt&%ﬁeb%EEﬁ&ﬁeia§'ng

It then adheres tightly to the previously inserted positive electrode
m xture 80 hQRineieonpreted te @&géﬁlwmmlm@mdndpngrm cail leberpdi nt

?g 99/ 60636 jnserted into negative electrode gel 4.F(gégggg§og§g§ng 1l is
of a type which is integral with the positive electrode
terminal and is formed with a recess in the bottom face
within_the casing, which is of cylindrical shape having a

10 bottom, such that a positive electrode projection 6 projects
outwards. As shown to a larger scale. in Fig. 2, bottom
separator 5 which is arranged at the bottom of this alkaline
dry battery 10 has a raised part 5a and, thanks to this
raised part 5a, is constituted sﬁch as to enclose from

15 outside the lower end of tubular separator 3 which is formed
in cylindrical shape, and prevents internal short circuits
by isolating negative electrode gel 4 and battery casing 1
constituting the positive electrode terminal of the battery.

Tubular separator 3 is formed in cylindrical shape by

20 winding, so as to constitute four laYers} separator paper
made of chemical fiber non-woven cloth. In contrast, bottom
separator 5 is formed using fine porous film that permits’
the passage of ions only. 1In this embodiment, a bottom
separator 5 is employed produced by cutting into square

25 shape separator paper of thickness 0.03 to 0.2 mm made by
laminating non-woven cloth on to both sides of cellophane,
the length of one side of which is greater than the diameter
of tubular separator 3. It would be possible to cut bottom
separator 5 into circular shape, in which case however,

30 there is a lot of loss when cutting out from the paper stock



t he tubul ar separator can easily be released by rotating the wi ndi ng
rod in the opposite direction to the w nding direction. Installation of
the two sepaW&x9/68636s t hus si mul t aneously conpl et ed by r aiPSITHg§99/02675

wi nding rod from5 which the tubul ar separator has been rel eased and

| oweri ng the battery casing so that it is released fromthe

cylindrical part of the separator insertion jig. Since the bottom
separator supply neans in the manuf act uri ng devi ce descri bed above
transfers the bottom 10 separator to the parator insertion jig holding it
by vacuum suction i medi ately after this bottom separator has been
cut off fromthe paper stock, it is possible to effect feed of bottom

separators one at tiJe iR a n B : o] tion t he
separator in R as%loodrﬁ:’t éﬁp.e \ﬁr)'at%% %H%%E’%gxgﬁ\?gn%?o%gis mfs‘?%%d'}fgi ]hg%i ch
bot t om separsdhim & autiting-omi! wasferchdvithareghépesi babendtoedispdse

I1, light_and___. thin bott t e difficult hand dit
Te i P ik e AR R e L AP O FOR-BFOBRCISS ARl Bt or  at

a time fromthe simpglksoftsany abdve ddnsireictidd,WMche uh@epreaghice of
i nvention, by providing the bottom separator cutting-oqutf device in the

bott om sépargatipmlectrodpgel 4 Rndide SOt5PBCEISPNGTaPAHBFFY part
which is  cflifd ouldrd AanUdmdfidi dif flddPatdlenly by a thin'bEEESR' €.

the bottom separators in the manufacturing 25 device desScri bed above are
cut out int cseppratwesHapesd mamstep t(wffagleconddsiionsdnt kg anyabe cut from

L ahe<haPec S0 on) oL Uiucl4h SHE ol iR 108 oo ) oo of he
of materi al $1$rﬁé’d:én' nef eche ,%&-ni,tit\he elgdtimgleomixtariec ped@ekss2| andan be
Constru%de Agggtfééaé ggéég eréLfnﬂvugﬁich face each other through
tubular separator 3, as shown; furthermore, the receiving
capacity for negative electrode gel 4 can be increased, so
discharge performance can be improved. Althouéh the raised
part 5a of bottom separator 5 is interposed between tubular
15 separator 3 and positive electrode mixture pellets 2, since,
as mentioned above, bottom separator 5 consists of ion-
permeable film, thanks to ionic conduction, there is no
possibility of the electromotive reaction being impeded.
Also, since the thickness of bottom separator 5 is
20 small, at 0.03 to 0.2 mm, and a space formed by positive
electrode projection 6 is present at its under-surface, when
negative electrode gél 4 expands due to over-discharging, as
shown in Fig. 3, expansion of negative electrode gel 4 is
absorbed by deformation of bottom separator 5 towards this
25 space. Consequently, liquid leakage due to failure of thin
part 7a of sealing plate 7 caused by rise of internal
pressure produced by expansion of negative electrode gel 4
can be prevented. If the bottom separator 5 is thicker than
0.2 mm, its action of absorbing expansion of negative

30 electrode gel 4 by means of such deformation is not
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14 : Furt hernore, as the hol ding part of the separator

i nsertion jiwWoi9w6adde manuf act uri ng devi ce -descri bed above PCDIR9I6267S an
acconmodat i-ng space formed in circul ar shape - havi ng an interna

di anet er about the sane as the diagonal 5 |length of the square-shaped
bott om separators, and an I nsertion hole having a dianeter snmaller than -
t he di agonal | ength of the bottom separators and opening at the top of
this accommpdati ng space, when a square h@gttom separator is I nserted

I nto the acconmmopdati ng space fromthe insertion 10 hol e, although the
corner parts of the square shape are deforned, since the interna

di aneter of shf¢ieleauhd manifasceanodatddly sPane i tidmme apanOBL OBt el y
equal to the di agonal Iength of the square _shape, when the bottom
separ at or Qmunéérﬂéddiﬁﬁécﬂﬁ he cohfdint Anynifars, thin 1Eillmy @ndks to a fl at

condi ti on, BER9AUNRTBLCABEK L8CALEFiERLY toPAShLEPD. SUslin! BAEL! g cOr ner

parts cont act I nNner Circu erentla sSurt ace O t he accomodat i ng
space. Al sois prowddednyishdtpesobjeatl ofopaevvent bhgabernsting lafgiheand thin

O, S ARy 8 bR SRR AP BoPPR A AR BT
novenent of falid ingpahenorthepeelisi an extrhbgdinary rise in internal
pressure due to mis-use such as short-circuiting of the
battery or inverted insertion and it is undesirable that it
should be broken by expansion of negative electrode gel 4.

10 However, the above construction acté effectively in that the
under-surface of negative electrode gel 4 is separated from
battery casing 1 only by a thin bottom separator 5, so
failure of thin part 7a caused by expansion of negative
electrode gel is prevented. -

15 Also, since the bottom end of tubular separator 3 is
arranged such that it is wrapped from the outside by the
raised part 5a at its periphery, this raised part 5a being
in a condition in which it is gripped between tubular
separator 3 and positive electrode mixture pellets 2, there

20 is no possibility of displacement of bottom separator 5 due
to flow of negative electrode gel 4 when subjected to large
shocks such as if the battery is dropped or on being
subjected to vibration during transportation; as a result,
internal short circuits due to leakage of negétive electrode

25 gel 4 are prevented.

It should be noted that, although, in this embodiment,
battery casing 1 was formed as A positive electrode-
integrated type, even in the case of a battery casing of the
type wherein the positive electrode terminal is separate,

30 the positive electrode terminal being separately attached



BRI EF DESCRI PTI ON OF THE DRAW NGS 25 Fig. 1is a partially sectioned
front view show ng the construction of an alkaline dry battery

accordi ng t owarsyeoelsenbodi nent of the present -i nvention; PCT/IPIDI0R675 2
is a partially sectioned view show ng the condition in which the
tubul ar separator and bottom 30 separator are installed in this battery;,
WD 99/ 60636 PCT/ JP99/ 02675

15 Fig. 3is a partially sectioned view show ng the

condition in which expansion has occurred &f t he negative el ectrode gel
in this battery; Fig. 4is a par%lally sectioned view show ng a
nodified 5 exanple of the shape of the battery casing of this battery;

Figs. 5A-5C are partially. sectioned di ggrammtic si.de vi ews show ng t he
sequence of SIS HaTieRL SRkt VLK s wasing gnderssisrace™ "
manuf act uri Rged et VicWRAidsS) \since a spade Gs prasentplubierd eighow ng the
construction of a 10 separat or inserLionjig%%[1thQ above manuf acturi ng

I

devi ce; raiseqipprt;y is; LpImGsLs WS Shhibs v Ei&sd A% Ry sPREe ites

VIT-VI1 of Figkofhing expansion of the negative electrode gel.

5 As described above, with the construction of the
cylindrical battery according to the present invention, no
squeezing inwards takes place at the bottom of tubular
sepafator 3 as it does in the case of the conventional
construction, so the bottom portion of negative electrode

10 gel 4 is separated from battery casing 1 only by thin bottom
separator 5; as a result, a battery casing 1 can be formed
without providing a step la such as was described in the
description of the prior art construction. That is, as
shown in Fig. 4, the bottom face of battery casing 1 can be

15 made of a shape without a step 1la, in which only positive
electrode projection 6 projects outwards. Even in this case,
since bottom separator 5 is thin, no large step is produced
in the reaction surfacés where the.negative electrode gel 4
and positive electrode mixture pellets 2 face each other.

20 Next, the construction of a manufacturing device
whereby an alkaline dry battery 10 of the above construction
is manufactured will be described below with reference to
Fig. 5 to Fig. 8.

In Fig. 5A, bottom separator paper 16 prepared as hoop

25 stock of thickness 0.03 to 0.2 mm by laminating non-woven
cloth on to both faces of cellophane is pulled out to a
cutting position, and punched out by a Thompson mold 17 into
a square shape of prescribed dimensions to manufacture
bottom separator 5. A bottom separator 5 that has been thus

30 cut out is immediately held by suction by a suction nozzle



Figs. 8A-8D are partially sectioned diagrammatic side views show ng the
sequence of steps of separator insertion 15 in this manufacturjing device,

Fig..9 is a YH@9960686 sectioned front view showing a pri orPCavIP99/02675
construction of an al kal i ne-manganese dry battery; and _ Fi gs.
10A-10D are partially sectioned diagrammatic side 20 views show ng the
sequence of steps of separator installation in a prior art
manuf act uri ng devi ce. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON

The construction of an alkaline dry battepy 25 (cylindrical battery)
according to an enbodi ment of the present invention is described bel ow
with reference to Fig. l1to Fig. 4. Elenents which are comon to the

TR ol g e i L N
accommodat i n§eparagoreipsentioy jigihl, as shown i F4/gGOGEG 5C. Since.
PCT/ JP99/ 02643 this way bottom‘separators 5 are transfé%%ed by suction
- nozzle 18 immediately after being cut from bottom separator
5 paper 16, even thin bottom separatoté 5 can be reliably held,
one sheet at a time, by suction nozzle 18. Also, sihce the
width of the bottom éeparator paper stock 16, which is in
the form of a tape, is equal to the length of one side of
bottom separator 5 that is cut into square shape, there is
10 no loss of material when bottom separator 5 is cut into
square shape from this bottom separator paper stock 16, so
cutting waste is not produced and the task of disposing of
this waste can be eliminated. Furthermore, although the
Thompson mold 17 illustrated is of the reciprocatory type,
15 an arrangement could of course be adopted in which a rotary
Thompson mold is employed.
As shown in Fig. 6 and Fig. 7, separator insertion jig
11 has a circular guide hole 20 in a central position.and is
formed with a cylindrical part él at the bottom of guide
20 hole 20, having a diameter such that it can be inserted into
the open end of battery casing 1. At the top of guide hole
20, there is provided a holding part 22 having a diameter
corresponding to the léngth of the diagonal of sguare-shaped
bottom separator 5 and defining a space whereby bottom
25 separator 5 can be accommodated in a flat condition. 1In
addition, at the top of holding part 22, there is provided
an insertion hole 23 having a diameter shorter than the
length of the diagonal of bottom Separator 5.
As shown in Fig. 7, when bottom éeparator 5 held on

30 suction nozzle 18 is inserted into holding part 22 from



order fromthe outside, positive electrode m xture pellets 2, ~tubul ar
separator 3 and bottom separator 5, and negative el ectrode gel 4, the
open end of e vmeogacasi ng 1 bei ng seal ed by seal i ng pl at erGr/81%0/02675
negative electrode terminal 8 5 being connected to negative el ectrode
current collector 9 I nserted into negative electrode gel 4. Battery
casing 1 is of a type which is integral with the positive el ectrode
termnal and is formed with a recess in the bottomface within the
casing, which is of cylindrical shape hav'Pg a 10 bottom such that a
positive el ectrode projection 6 projects outwards. As shown to a |arger
scale in Fig. 2, bottom separator 5 which is arranged at the bottom of

this alkalin dr has a raised part 5a and, thanks to this
rai sed part ga,seff‘él%énﬁﬁ%ﬁ‘é%ﬁ FYPeS e‘#tjl STEHE FPARG &% the

| ower end of defibuhed , SERE} a8 Diced theé Cleddmicdatithg spdde ®f MGGy paare,
and prevents_internal short,circuifs . by isolating negative el ectrode

gel 4 and batfeP®sScasFpfticient hgight dimgpsion psden Jasadad daco &he nal

of the batteh¥commodating T8Pake] SPUMMUrs’ df (i Ribidinted Hldgal Shape
by 20 winding, so as to constitute four |ayers, separator paper made

of cheni chl fPParaken- hovad eV 19 Ywmtemiginagotahape. Ipephistway5 is
formed using,f| r | t ryd't , e Qf _jons only. In
oh eSO B Faldh DNdETIN inacrr S A SIHE Bla 0

t hi s enbodi nent, separ I's enp y cutting
into square BBldshgppastp2? adssumpeper Dlat hiaridiasion Kibdloify Zuldemmda by

of ‘one. si de P wAMEnChE §PRETESt IRt ekt aind YREEennen At SsFoR or
3. It would beppeasbbl B avtemdt bedl Dy coinSRISY aMek 2 viel!, 0 sGheeukae shape,
' n whi Chlo asgigg\é\%\égr of BQnéQr.@t[.foril Shglé C)2t3 Oj]is ls?n?a;sll\.@rentr?aurg tt‘ihr:ag ,ionl{:te;nra%.m the
paper stock
diameter of holding part 22, there is no possibility of even
a thin and light bottom separator 50 jumping out of holding
part 22 or being mis-positioned by vibration or air currents.
- Consequently, even if separator insertion jig 11 with a
15 Dbottom separator 5 inserted in holding part 22 is moved,
bottom separator 5 is held in stable fashion maintained in
the prescribed position.-
Wheg bottom separator 5 is transferred, separator
insertion jig 11 is moved below separator installation
20 device (separator installation means) 12, as shown in Fig.
8A. Battery feed jig 15 holding a battery casing 1 which
has already received in a previous step, not shown, positive
electrode mixture pellets 2, is then moved to below this
separator insertion jig 11. Separator insertion jig 11 and
25 Dbattery feed jig 15 at this point are located in position
such that the respective central axes of separator insertion
Jjig 11 and battery casing 1 coincide with the central axis
of winding rod 13 of separator installation device 12.
Separator installation device 12 comprises: a winding

30 rod 13 which is driven in rotation in the forwards and
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17 (hoop stock); the area corresponding to this loss is left

behi nd as cuMO%$0&@6§t waste, which requires |abor to di spose PCI/I¥09/02675
cutting into rectangular formis therefore desirable. Thanks to

t he above construction, the under-surface of 5 negative electrode gel 4 and
the bottom face of battery casing 1 are in a condition separated only
by a thin bottom separator 5, so no step (offset.condition in the axial
direction) is produced in the electronnti%% reaction surfaces of the
positive electrode mxture pellets 2 and negative el ectrode gel 4,

whi ch face each ot her through tubul ar separator 3, as shown;

| ner ogsed, g ersd Entdtions, OMINSIRS SsdE7 e KEERSE PhBhoRhene "

rai sed mardvisdonf dfvta gaps eparasponding itot eheottdchacseesst vhel ar 15
separator 3 ,and .positive electrode m xture pellets 2, since, .as,

nent i oned ab%'%‘,la}fotst% X ét %F%_B’e&?ns:ihé% agd |t§‘r? surfaggratapiedingm
thanks to i afdd 1ONHM IOMindidge rol1NA4 whik®S Yol btr)ésgfestgsaiﬂ_st the

el ectronpti ve reaction being inpeded. Al so, "since thée thickness of
bot t om s@pardtILa¥y SepATatgRpapes: woupd of o2 the windiagspedeldosweld by

negat i ve ol oty ods eomdii) Mlechhons Ao paoiocll b8, SO BV EAgD el e
Fig. 3, expafiidmopfrasda iopapyisesr adbagsl rod 43b andbsowhedihy part
def ormati on pf, RS UPSRATH Vhivnt V4SS r%ieiaarator paper is wound, a
step 24 being provided at the bottom end of base rod 13b so
10 that the diameter of winding part 13a is formed smaller than
the diameter of base rod 13b by an amount corresponding to
the thickness of tubular separator 3. Also, a bottom
separator installation part 1l3c having a diameter smaller
than the diameter of winding part 13a by an amount
15 corresponding to the thickness of bottom separator 5 is
formed at the lower end of winding part 13a.

In Fig. 8A, when tubular separator paper that has been
cut to the prescribed dimensions is supplied between winding
rod 13 and winding guide 19, tubular separator paper is

20 wound a prescribed number of times whilst winding rod 13 is
rotated in the winding direction and winding roll 14 is
being pressed against winding rod 13, thereby forming on
winding rod 13 a tubular.separator 3 in a cylinder shape of
prescribed thickness.

25 Next, winding roll 14 is removed from winding rod 13
and winding rod 13 is lowered. At this point, as shown in
Fig. 8B, battery feed jig 15 is raised, so that the
cylindrical part 21 of separator insertidn jig 11 is
inserted into the open end of battery casing 1, which is

30 being held. When winding rod 13, on which tubular separator



25 space. Consequently, liquid | eakage due to failure of thin part 7a

of sealing plate 7 caused by rise of internal = pressure produced by
expansi on ofwoagmbésgée el ectrode gel 4 can be prevented. |PCTARINI26ISOM
separator 5 is thicker than 0.2 mMm its action of absorbing expansion
of negative 30 electrode gel 4 by nmeans of such deformation is not

WD 99/ 60636 PCT/ JP99/ 02675

18 sufficiently manifested. Also, if it is thinner than 0.03 nmm
it is difficult to obtain a uniformthinghilm and sufficient strength
Is difficult to achieve. Thin part 7a I's provided with the object of

preventing bursting of the 5 battery by releasing internal pressure to the

outside by 3 jgf golinlg %@9esh%hﬁohghaensxmaef@w@rwoié% Ig¥ i nt ernal
pressure due to m s-use such as shorft-circuiting of the battery or

inverted i nsepairatoandnisertionnddgi 1dkl étehtipipushes o | eheh aniisiddiecn by
expansi on of, neqaly W %lo%?:h@oggpgghgétrr §Ot¥z‘5'9"‘fé’ Cheld h:?rla \"jrie%ﬂ‘e’ﬁen(‘go[bo%g’é;““ lon

acts effectifvely i'n that -Surtrace of nega gel- 4
I S separ at eq 2f,r @a@usingbditt eoy adeaneeg ¥ithliy Yyidet hobe b20 tafin spearaticr 5,

50 ctro YRl L 1 pany e, caused by, expansy on of gl e

inserted into battery casing 1 passing through guide hole 20
in a condition with the peripheral portion at its leading
end surrounded by the peripheral part of bottom separator 5.
Since winding rod 13 is forﬁed with a bottom separator

10 installation part 13c of somewhat smaller diameter at its
bottom end, even though the circumferential part of bottom
separator 5 surrounds the circumferential part of the
leading end of tubular separator 3, the leading end part
that is surrounded by bottom separator 5 and the other

15 portions are molded to the same diameter by passage of the
leading end of tubular separator 3 through guide hole 20.
When tubular separator 3 is inserted into the battery casing,
tubular separator 3 is held by winding guide 19 as the
winding rod 13 descends, up to the time point where the

20 leading end of tubular separator 3 enters guide hole 20 of
separator insertion jig 11, so, right up to the end of the
process, no slackening of the winding of tubular separator 3
can occur. Tubular separator 3 that has penetrated into
battery casing 1 is pushed by step 24 of winding rod 13 so

25 that it is inserted until bottom separator 5 comes into
contact with the bottom face of battery casing 1.

As shown in Fig. 8C, when winding rod 13 descends to

the position at which bottom separator 5 contacts the bottom
face of battery casing 1, battery feed jig 15 holding

30 Dbattery casing 1 is lowered, while winding rod 13 is raised



15 Al so, since the bottomend of tubular separator 3 is arranged
such that it is wapped fromthe outside by the raised part 5a at its
peri phery, tMW®%&p¥ed part 5a being in a condition in whiRGT/.iP99zE7S
gri pped between tubul ar separator 3 and positive electrode m xture
pellets 2, there 20 is no possibility of displacenment of bottom separator
5 due to fl ow of negative electrode gel 4 when subjected to |arge
shocks such as if the battery is dropped or on being subj ected to

vi bration during transportation; as a respjt, internal short circuits
due to | eakage of negative electrode 25 gel 4 are prevented. It
shoul d be noted that, although, in this enbodi nent, battery casing 1

was formed agh@lPeSistyeind o6t Hase- op osiﬂé QAR Jry RS the eal.lre L@gncase

of a battery casing of the type erein the positive ectro e term nal
i s separat e, ©Bowin bn$osmmﬁv§°e¢¥@tﬁ@a@rﬁérﬁphatlgalng thparwindinatrathed
WO 99/ 60636 313 and the.

19 covering ara %ﬁﬁﬁ?ﬂiqaCk %&ncﬂ?%*ﬁftﬁ? a%gQ%%éE?%k%Figc

proj ects outwabdbarssepErat@pareas sepasaregd Wirene wiliding rodailsedngart i s

for med, EP'Sa&ﬁQrQS égléﬂgegkfg}Eéf¥éumferent1al surface of positive
electrode mixture pellets 2.

As shown in Fig. 8D, when winding rod 13 is raised to
its driginal position, battery casing 1 in which tubular
separator 3 and bottom separator 5 have now been installed

10 is fed to the next step, not shown; by battery feeding jig
15. Also, separator insertion jig 11 moves into the
condition shown in Fig. 5B to commence the operation of
transferring the next bottom separator 5, and separator
installation device 12 commences the operation of winding up

15 the tubular separator 3.

As described above, with the manufacturing device for
cylindrical batteries according to the present invention,
the tubular separator 3 and bottom-sepérator 5 are installed
in battery casing 1 simultaneously, so the steps for

20 insertion of the separators can be unified into a single
step; this makes possible improvement in productivity'due to
reduction in the number of steps and simplification of the

manufacturing device.

25 INDUSTRIAL APPLICABILITY
Since, with a cylindrical battery according to the
present invention, a thin bottom separator 5 is employed and
squeezing tubular separator 3 inwards at its bottom end is
eliminated, the electromotive reaction area where the

30 positive electrode mixture pellets 2 and negativé electrode



absor bi ng expansi on of the negative electrode gel. 5 As descri bed
above, with the construction of the cylindrical battery according to

t he present wovsvEssn, nO squeezi ng i nwards takes pl ace atpthapdomiéam
of tubul ar separator 3 as it does in the case. of the conventional
construction, so the bottom portion of negative electrode 10 gel 4 is
separated frombattery casing 1 only by thin bottom separator 5; as a
result, a battery casing 1 can be forned Wi t hout providing a step la
such as was described in the descriptpgn of the prior art construction.
That is, as shown in Fig. 4, the bottomface of battery casing 1 can be
15 made of a shape without a step la, in which only positive el ectrode

proj ection 6g@l 04 fide CAMRISiSheFVEdn i Pet ThEré266d and €hECAnNRIL YR
separator 51s thin, no large step is produced in the reaction surfaces

where the ne@%ﬁ@?b"%l%l-:‘@‘?‘b‘é@%;eqe 4 acw%ﬁ@ﬂv@aml@%t*waﬁedure
‘pellets 2 fag
peliets fre gﬁg ﬂéx@fﬁ% - possib ka‘f’| L 89@%@%1@%

nanufacturlng y an a dry battery t he above
constructi onperfomamméctlm oatikerybe Adesxy idvezh bicf d:/hemhdttea:fyerience to

Fig. 5tq Fi otto arat or er 16.prepar.ed
as hoop ?%%ie%?e?hF ss 0‘%évgﬁiﬁgﬁoﬂﬁr%9€€3ﬂiﬁ%??ﬁ%g ngﬂﬁékﬁ1“°t
cloth on to §ethotitices ﬁsmiémwmefustnaﬁeﬂeoﬂf hegatlve €lédtrdte
position, and punched o t b a Thonpson nold 17 in a square shape of

prescri bed dfftndi rRaRgs S cEXR n51°nb6?POH?S%B§?§P%¢ By defrimaia
Beparator 5 shatnBaBoPesH b rS0oEN! cRUbeby hFEDShELRLYL IS th Dietird 0N bY

a suction nozzle 99/ 60
PCT/ JP99/ 02695 occurrence of lnternal short—cxrcultlng and so enabling

10 the reliability of the battery to be improved.

Furthermore, with the manufacturing device for a
cylindrical battery according to the pfesent invention,
since tubular separator 3 and boftom separator 5 are
simultaneously installed in battery casing 1 with the lower

15 end of tubular separator 3 being put in a condition
surrounded by raised part 5a of bottom separator 5 from the
outside thereof, the steps of installing the separaﬁors can
be unified into a single step, enabling productivity to be

raised and the manufacturing device to be simplified.



20 (bottom separator supply neans) 18 and transferred to a

separator insertion jig 11, as shown in Fig. 5B, 5C Since in this way
bot t om separ W®9n60836r e transferred by suction, nozzl e 18 PCTEEIWMGI6TS/
after being cut frombottom separator 5 paper 16, even thin bottom
separators 5 can be reliably held, one sheet at a tinme, by suction
nozzl e 18. Al so, since the wi.dt h of the bottom separator paper stock
16, which is in the formof a tape, is equal to the length of one side
of bottom separator 5 that is cutirui%square shape,_there is 10 no

| oss of material when bottom separator 57s cut into = square shape from
this bottom separator paper stock 16, so cutting Was,]ﬂi}!ﬁ"mtl“ww[mnd
and the task of disposing of this was be elim il e,
al t hough t he Thonmpson nold 17 illustr s of the reciprocat'ory tVpe,
15 an arrangenent could of course be adopted in which a rotary

Thonpson nold is enpl oyed., As shown iin Fig. 6 and Fig. 7,
separ at or in%erti%ﬂgY}%bdrlcéﬁlqﬂi?%EYbFPF@F&FlQEFde hole 20 in a central

position and is , pieEam dih (@) isddiedakinPar by2indkitdE Hpdgom of

guide 20 hole 20, having a diareter such that it can be inserted into

t he open Sendhayingta dpgteamiang having e Projestigni pEokERding oylgwaxdfere s

provi ded a h ' | | . corresponding to the

| engt h of thgﬁg?ﬁg&ﬁgéag%aggﬁg#ﬂ?gﬁggggqgkénbotton1separator 5 and defi ni ng

a space whereby bpesihivs elmspmadeomiktome peldetsmiddafermed Infl at

condi tion. . | t] t f | di.ngQ . par h . 1S
J:g%lf\%gg?gi él?%%ﬁ }rg%@ﬁ:cto%o%at%% q_h 4,78 Ea?é?rﬁ 7. g

provi ded I on aving a di ameter shor han
(1);

10 . a tubular separator (3) formed in cylindrical shape;

negative electrode gel (4) accommodated on an inner
side of the positive electrode mixture pellets (2) with said
tubular separator (3) interposed therebetween;
a bottom separator (5) arranged at the bottom face on
15 the inside of said battery casing (1); and
a sealing plate (7) that seals the open end of said
battery casing (1);
wherein said bottom separator (5) is formed in the form
of a sheet of thickness less than that.of said tubular
20 separatdr (3) and of dimensions larger than the diameter of
tubular separator (3), being arranged such that a peripheral
part thereof is raised at the outside of tubular separator
(3), thereby isolating said negative electrode gel and the
battery casing (1).
25
2. The cylindrical battery according to claim 1 wherein

the thickness of bottom separator (5) is 0.03 to 0.2 mm.

3. The cylindrical battery according to claim 1 wherein

30 bottom separator (5) comprises an ion-permeable sheet.



| engt h of the diagonal of bottom separator 5. As shown in Fig. 7,
when bottom separator 5 held on 30 suction nozzle 18 is inserted into

hol di ng par t weresicoeas WD 99/ 60636 PCT/JP99/02675
PCT/ JP99/ 02675 21 i nsertion hole
23, the corners of the square shape are def ormed, but, since the
accommodat i ng space of hol ding part 22 has a sufficient height

di mensi on, when inserted into the accomodat i ng space, the corners of

this deforned bottom 5 separator 5 can rgturn to the orlﬂlm‘mﬁmumlmlll
this way, a bottom separator 5 that i's inserted into s
hol ding part 22 assunes a flat condition bl ocking guide h6|ec 2o, *and
the center of guide hole 20 and the center of bottom separator 5
automatical ly coincide. Mreover, since the 10 dianeter of insertion hole

23 is small @r. thahd kglindeival battdrgnatesrdingotdi caparl wWeréhgre is

no possibility of even a thin and |light bottom separator 50 junping out
of holding POCtON SEPAAEORa iy tFoLERPHi SREBSBLADIBIaT, SHARS - al r
currents. Consequently, even if separator insertion jig 11 with a 15
bottom separator 5 inserted in holding part 22 is noved, bot t om

separato? 53-s hd @ethos; g8 BapuSAFEAT kATnaFRbindrical bakteresthabets
POSItION.  manufactured by inserting positive electrode mixture pellets

(2) formed in cylindrical shape into a cylindrical casing
(1) héving a bottom, inserting a tubular separator (3) so as
to contact the inner circumferential surface of said
10 positive electrode mixture pellets (2), inserting a bottom
separator (5) at the bottom face of battery casing (1),
injecting a negative electrode gel (4) into the central
space enclosed by the two separators (3, 5), and sealing the
- open end of battery casing (1) by means of a sealing plate
15 (7);
wherein said bottom separator (5) is formed in the form
of a sheet of dimensions larger than the diameter of tubular
separator (3) and both separators (3) and (5) are inserted
simultaneously into battery casing (1) with the leading end
20 of tubular separator (3) in contact with this bottom
separator (5), thereby inserting both separators (3, 5) into
the batterj casing with the peripheral portion of bottom
separator (5) raised so that the leading end of tubular
separator (3) is surrounded from the outside by the raised

25 portion at the periphery of said bottom separator (5).

6. A device for manufacturing a cylindrical battery
whereby a cylindrical battery is manufactured by inserting
positive electrode mixture pellets (2) formed into

30 cylindrical shape into a cylindrical battery casing (1)

This Sheet Has Been Replaced THIS SHEET HAS BEEN
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When bottom separator 5 is transferred, separator insertion jig 11 is

noved bel ow separ at or |nstalIatlon—iﬁ——devree—fsepaFator instal | ation
means) 12, adVQWE6 n Fig. 15 hol di MRCEIRINE6S y
casing 1 which has al r eady receH "fl“ lﬂg \mms step, not shown,

positive el ectrode mixture pellets @, tisnthen #toved to bel ow this
separator insertion jig 11. Separator |nsert|on jig 11 and 25 battery.feed
jig 15 at this point are located in position such that the respective
central axes of separator insertion joigg 11 and battery casing 1
coincide with the central axis of winding rod 13 of separator

I nstallation device 12. Separator installation device 12

cogprises: %aﬂ%%ggg?gggggthtﬁén“@hﬁarfinQrEVﬁﬂbﬁfafoiéﬁifﬁhéﬁ {hp d§rwards
SET/JP99/02@¢5to contact the inside circumferential fage of saideverse

G rect ons: gtttk Gy dealouSleRRECHaIALER! ) angRhRVARLERGY 2,07

cor r espondi cknéss o Separat o etween this
and the surbattonf sepadabgr (5)ror ta,thedbatmbmdfager@fIbéﬁtéfyaﬁasiﬁd

T suen 5% Gla o8 dPirRsnd) ackhaet Pe BERGEeaRe Seloiblnieto iE BD,
central space enclosed by separators (3, 5), comprising:
a.separator insertioh jig (11) including a circular
guide'hole (20) along whose central axis a tubular separator
(3) is passed, a cylindrical part (21) which is below this
10 guide hole (20) and that can be inserted into the open end
of battery casing (1), and a holding part (22) that ‘'is above
said guide hole (20), for holding bottom separator (5);
bottom separator supply means (18) whereby a bottom
separator (5) cut to dimensions larger than the diameter of
15 tubular separator (3) is supplied into holding part (22) of
said separator insertion jig (11); and
separator installation means (12) having a winding rod
(13) and whereby a tubular separator (3) is formed by
winding separator paper on to this winding rod (13), and
20 whereby this tubular separator (3) is inserted into battery
casing (1) through said guide hole (20) together with the
bottom separator (5) held wifhin holding part (22) of said
separator insertion in (11);
wherein separator insertion jig (11) to which the
25 Dbottom separator (5) has been supplied from said bottom
separator supply means (18), the winding rod (13) of the
separator installation means (12) on which a tubular
separator (3) has been formed, and the battery casing (1)
into which the positive electrode mixture pellets (2) have

30 been inserted are positionally located such that their



wi nding rod 13 conprises a base rod 13b and a wi ndi ng part 13a

t her ebel ow on which tubul ar separator paper is wound, a step 24 being
provi ded at weodrsvsseom end of base rod 13b so 10 that the di FETP6H67s

wi nding part 13a is fornmed smaller than t he di aneter of base rod 13b by
an anmount corresponding to the thickness of tubul ar_separator 3. Al so,
a bottom separator installation part 13c having a dianeter smaller

than the diameter of winding part 13a by an anount 15 \(,:\Hlll mﬂunmmuﬂluhe
t hi ckness of bottom separator 5 is fosged at the | owel nRCH
part 13a. In Fig. 8A, when tubular separator paper that Has *beén
cut to the prescribed dinensions is supplied between w ndi ng rod 13 and

i ndi id I Ny A u rescekihed er
of "t1 ns-wni FerBsekiPs SEngEeE fIEE NiAS kn W WheheRcRITHIREY, EREDTS
wi ndi ng rol | cglindrical bpamy (2Ekp sefl Enﬁﬂsegandtuﬁrﬂnseriib&ij&geﬂeb% is f
form ng on .winding rod 13 a tubul ar separator 3 in.a cylinder shape o
prescrigbed tﬁ?EEﬂﬁasgp‘g%Sthe °Pe'?\le§<1%‘§J #n"é?“ﬁ}? ?rylqus"nige%&\)édaf‘ﬂom
wi nding rod g3id sepafavbidifger©ibd3jig {PVE/ /findliind Hod RABHL,. ag@ shown

I n F%g. 8B, battery feed Lig 15 is raised, so that the cylindrical
part 21 sBRREGEYr CafsRFt { bh 3¥g nalakively mpkad sughithathghgpen end of

battery casi ggndinghk68 | 23p0ideifeledd i WISl BB PEating01Yhi Ch
t ubul ar separa?o?nwh t 53Vt)QQ’E/ﬂ%eOGBG * ytasing ?l$h
PCT/ JP99/ 026%Brough said guide hole (20) and is then once more returned

to sdid positionally located condition, whereby the tubular
separator (3) and the bottom separator (5) are

10 simultaneously installed in the battery casing (1).

7. The device for manufacturing a cylindrical battery
according to claim 6 wherein the bottom separator supply
means (8) is constructed such that, immediately after a

15 bottom separafor (5) has been cut from paper, said bottom
separator (5) is transferred to the separator insertion jig

(11) by being held by wvacuum suction.

8. The device for manufacturing a cylindrical battery
20 according to claim 6 wherein the bottom separators (5) are

cut into sgquare shape from paper.

9. The device for manufacturing a cylindrical battery
according to claim 6 wherein said separator insertion jig
25 (11) further comprises an insertion hole (23) of aperture
diameter shorter than the length of the diagonal of bottom
separator (5) that has been cut into square shape, and said
holding part (22) is formed with a circular accommodating

space whose internal diameter is.of practically the same



23 3 is wound, passes through the insertion hole 23 of separ at or
insertion jig 11, its tip pushes © portion of bottom
separator 5 WQ99/6063chel d i n hol di causing it tOPCEIVERDESTS
wi thin guide hole 20 of separator r]amm aﬂ'ﬂi@" 1. As a result, tubular
separator 3 is inserted into batterytc assi ng through guide
hol e 20 in a condition with the peripheral portion at its |eading

end surrounded by the peripheral part of bottom separator 5. Si nce

wi nding rod 13 is formed with a bottom seggrator 10 installation part 13c
of somewhat snaller dianeter at its bottom end, even though the
circunferential part of bottom separator 5 surrounds the
circunferentiah r I éfmr t he
| eadi ng end ?‘9& as?&é% W?Jéags%rrlé%undﬁ'%tgr@f)gﬁ%&m&ge% AL OF (%r?d%thﬁét ot her
15 portions g a2 heeneentote heqeare shapeier by passage of the | eadi ng
end of tubul ar separator 3 through guide hole 20. When tubular
separator 3 is inserted into the battery casing, tubul ar separator 3 is
hel d by w nding guide 19 as the wi nding rod 13 descends, up to the tinme
poi nt where the 20 | eading end of tubular separator 3 enters guide hole 20
of separator insertion jig 11, so, right up to the end of the

process, no slackening of the wi nding of tubular separator 3 can occur.
Tubul ar separator 3 that has penetrated into battery casing 1 is pushed
by step 24 of winding rod 13 so 25 that it is inserted until bottom
separator 5 cones into contact with the bottomface of battery casing
1. As shown in Fig. 8C, when wi nding rod 13 descends to t he
position at which bottom separator 5 contacts the bottom face of
battery casing 1, battery feed jig 15 holding 30 battery casing 1 is

| onered, while wi nding rod 13 is raised

This Sheet Has Been Replaced
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24 whil st rotating in the opposite direction to the direction of
wi ndi ng.” Duewb®olb@er everse rotation of this wi nding rod IFcBIokbers
spring-back of tubular separator 3 itself, tubul ar separator 3 is
separated fromw nding rod 13 and 5 adheres to the inner circunferential
surface of positive el ectrode m xture pellets 2. As shown in
Fig. 8D, when winding rod 13 is raised to its original position,
battery casing 1 in which tubular 1 7 7separator 3 and bottom separator 5
have now been installed 10 is fed to the next step, not shown, by battery

feeding jig 15. Al so, separator insertion jig 11 noves into the
condition shown in Fig. 5B to czgnence the operation of transferring
t he next bottom separator 5, an nﬁ?ato installation device 12

commences the operation of winding up 15 the tubular separator 3.

As descri bed above, with the nuf acturing device for cylindrical
batteries according to the pr t unventlon t he tubul ar separator 3
and bottom separator 5 are inst in battery casing 1
si mul t aneously, so the steps T {on of the separators can be
unified into a single st makes possi bl e i nprovenent in
productivity due to
T | o
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reduction in the nunber of steps and sinplification of the

manuf act uri ng devi ce. 25 | NDUSTRI AL APPLI CABI LI TY Since, with a
cylindrical womogéaccording to the present invention, apthiypesmisisom
separator 5 is enpl oyed and squeezi ng tubul ar separator 3 inwards at
its bottomend is elimnated, the electronotive reaction area where the
30 positive electrode m xture pellets 2 and negative el ectrode

WD 99/ 60636 2717 PCT/ JP99/ 02675

25 gel 4 face each other can be increased and the anount of

negati ve el ectrode gel 4 acconmodated can be increased, t her eby maki ng
It possible to inprove the discharge F sperformance of the battery. Al so,
even if the battery is 5 subjected to sh6cgo.r ﬁbration, bott om separ at or
5 does not get out of position and furthernore if negative el ectrode
gel 4 expands, this expapsion can9e absorbed by defornmation of the
bottom separator, thereby. DaeventiRg |iquid |l eakage or occurrence of

i nt ernal short-circuiting X ' g the reliability of the battery

to be inproved. 1~
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Furthernore, with the manufacturing device for a cylindrical battery

according to the present invention, since tubul ar separator 3 and

bot t om separ Q9980636 ¢ simul taneously installed in batterypcagrssp2érs

with the lower 15 end of tubular separator 3 being put in a condition
~surrounded by raised part 5a of bottom separator 5 fromthe out si de

thereof, the steps of installing the separators can be unified into a

single step, enabling productivity %éfge rai sed and the nmanufacturing

device to be sinplified. 9/ 60636

PCT/ JP99/ 02675 26 _

CLAI V5 1. A &3indrical battery conpriging: a battery

casing (1) forned in cylindrical shape 5 having a bottom and having a
proj ection protrudi ng outwards in tiee nigdly of the bottom face;
positive electrode mxture pelletS (g r _/gylindrical shape and
accommodated in said Gﬁltery casi X
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10 a tubul ar separator (3) fornmed in cylindrical shape;

negative el ectrode gel (4) accomodated on .an inner si de of _the
positive el eMOWHO636 xt ure pellets (2) with said t ubul ar PETAIPRY/0d67S 3)
i nt er posed t herebet ween; a bottom separator (5) arranged at the
bottom face on 15 the inside of said battery casing (1); and a
sealing plate (7) that seals the open end of said battery casing (1);
wherein said bottom separator (5) i /f9rmad in the form of a sheet of
t hi ckness | ess than that of said tubular 20 separator (3) .and of

di mensi ons | arger than the dianeter of t ubul ar separator (3), being
arranged such that a peri pheral part thereof is raised at the outside
of tubul ar separator ~(3), thereby isolating said negative el ectrode gel
and the battery casing (1). P-' 2. he cylindrical battery
according to claim1 wherein tr(e ghi'ck ess of bottom separator (5) is
0.03to 0.2 mMm ‘3. The cylindrical battery according to claim 1
wherein 30 bottom separator (5) conprises an ion-perneabl e sheet.

27 _ ) 22




4. - The cylindrical battery according to claim1l wherein bott om
separator (5) is fornmed in rectangul ar shape. 5 5(anended). A nethod of
manuf act ur i ngv@eesdedsdri cal battery that is manufactured bycE/n®ekid?seg
positive el ectrode m xture pellets (2) formed in cylindrical shape into
a cylindrical casing (1) having a bottom inserting a tubul ar separator
(3) so as to contact the inner circunferential surface of 10 said positive
el ectrode m xture pellets (2), insegt)' gg a bottom separator (5) at the
bottom face of battery casing (1), ‘injecting a negative el ectrode gel
(4) into the central space encl osed by the two separators (3, 5), and
seal ing the open end of battery casing (1) by neans of a sealing plate
15 (7); wherein said bottom separator (5) is formed in the form
of a sheet of thickness |less than that of the tcu:.bul separator and of
di mensions | arQgr than the dianeter of t ubuiNa— %parator (3 and both
separators (3)qand (5) are 20 inserte@ sg.,;rulté%\ 0 y ﬁ:t& Rat t Bxy casi ng
(1) with the ) | eadi ng end  of tubul% 'ﬁpar r on{ acte ob s
bottom separatog (5), thepeby insertifNg th &p of S t he
battery casi nggw t e—pgr-ipher al{portion - i} al N3
rai sed so that ®he Veadi njj-emd—of—2 ar_sep t }\;\ S — d
fromthe outsi™e by thé  rajsed pgrtion at th phery of d&i tom
separator (5) 6. A deyice f manuf act ur i a cylindrical battery
whereby a cylintriccal battery®s nman ctured by iﬁ ting 30 positive

el ectrode mxture pellets (2) formed into cylindrrcal shape into a
cylindrical battery casing (1)

&

Fig. 8B

Fig. 84
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28 having a bottom then inserting a tubular separator (3) so. as
to contact tgg k jde circunferential face of. said posi t PCEIRI9RE750de
m xture pelw %“{1% and inserting a - bottomseparator (5) on to the
bottom face of battery casing 5 (1), and injecting a negative el ectrode
gel (4) into the central space encl osed by separators (3, 5),

conpri si ng: a separator insertion jig (11) including a circular

gui de hol e (20) al ong whose centrfl/dxis a tubul ar separator (3) is
passed, a cylindrical part (21) which is below this 10 guide hole (20) and
that can be inserted into the open end of battery casing (1), and a

hol di ng part (22) that is above sai d guide hole (20), for holding
bottom separator (5); bott om separat or supply nmeans (18) whereby a
bottom separator (5) cut to dinensions |arger than the dianmeter.of 15
tubul ar separator (3) is suppli ﬁg"if'té hol &ng part (22) of sai d
separator insertion jig (11); a . eparator installation nmeans
(12) having a winding rod (13) and whereby a tubul ar separator (3) is
formed by Wi ndi ng separator paper on to this winding rod (13), and 20
whereby this tubul ar separator ( is inserted into battery casing (1)
t hrough said gui de hole (20) togethgr hith the
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bottom separator (5) held within holding part (22) of said separ at or
insertion jig (11); wherei n separator insertion jig (11) to which
the 25 bot twoweeesds at or (5) has been supplied from said bott ®TF/JIPIN2675
separator supply nmeans (18), the winding rod (13) of the separ at or

I nstallation neans (12) on which a tubul ar separator (3) has been
formed, and the battery casing (1) into which the positive el ectrode
m xture pellets (2) have 30 been in;gr.}ed are positionally |located such
that their WD 99/ 60636 :

PCT/ JP99/ 02675 29 respective

central axes coincide with an identical line; the cylindrical part (21)
of the separator ins&tion jig (11) is fitted onto the open end of the
battery casing (1); e8d sai d separatogyinsertion jig (11), w nding rod

(13), and 5 battery g\asing (1) are relatiwely rmv@i@,uch Fhat the
winding rod (13) is Inserted into_the batteRTqasyng (1)

gui de hole (20) and is then once Tor|

| ocated condition, whkgreby the tubulETrZN=5eparpor—t3r—ane ie bottom
separator (5) are 10._simultaneousl yl< HA—Ce=—Bai=ter =i mi ng (1).
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7. The device for manufacturing a cylindrigalgbatwej yA'"” agcoidisng g

. ) ) ee
‘cl ai m6 wherein the hotfom separator supply? *$ neaps (&) i & dohstruct el
re

| 4 &
[ 3 [
.such that, i fately after a 15 bottom sﬂepaxatqg.(ﬁ:.hés:p.ée.rl Sut Srdd 3
paper, said mﬁm’]ﬂﬂg'ﬂﬁ"ﬁlﬂiﬂnr (5) is transferred to the separator °** °**
insertion jig '%§ - hel d by vacuum sucti on. 8. The
devi ce for manufacturing ascyrindrical b&ftery 20 according to claimé
wherein the bottom separators (5) are cut into square shape from paper.
9. The device for manufacturing a cylindrical battery according to
claim6 wherein said separator insertion jig 25 (11) further conprises an
i nsertion hol%. (23Fhef cybindrical batypxycaceording &p chaimthaheneibh of the

and sad POy sepafeRE ey dekokhih iireREhgilar BhibEH 000 FIOPS
space whose internal dianeter is of practically the sane
30 $ S5(amended). A method of manufacturing a cylindridal battery
that is manufactured by inserting positive electrode mixture
pellets (2) formed in cylindrical shape into a cylindrical
casing (1) having a bottom, inserting a tubular separator
(3) so as to contact the inner circumferential surface of
10 said positive electrode mixture pellets (2), inserting a
bottom separator (5) at the bottom face of battery casing
(1), injecting a negative electrode gel (4) into the central
space enclosed by the two separators (3, 5), and sealing the
open end of battery casing (1) by means of a sealing plate
15 (7):
wherein said bottom separator (5) is formed in the form
of a sheet of thickness less than that of the tubular
separator and of dimensions larger than the diameter of
tubular separator (3) and both separators (3) and (5) are
20 inserted simultaneously into battery casing (1) with the
leading end of tubular separator (3) in contact with this
bottom separator (5), thereby inserting both separators (3,
5) into the battery casing with the peripheral portion of
bottom separator (5) raised so that the leading end of
25 tubular separator (3) is surrounded from the outside by the
raised portion at the periphery of said bottom separator (5).

6. A device for manufacturing a cylindrical battery
whereby a cylindrical battery is manufactured by inserting
30 positive electrode mixture pellets (2) formed into

cylindrical shape into a cylindrical battery casing (1)
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Iengt‘ﬁ‘ as the diagonal length of bottom separator (5) that has been dt&‘)_ilt»oz
square shape. 10. The cylindrical battery according to C ai Maes\he
the bottom separator (5) conprises -.a porous filmthat allows

permeate and voven cl oworimNisnaicethiorRolRiviorRSAEREIOR Sai d
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length as the diagonal length of bottom separator (5) that

has been cut to square shape.

10. The cylindrical battery according to Claim 3, wherein the bottom
separator (5) comprises a porous film that allows ions to permeate and

non-woven cloth laminated on both sides of said porous film.
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