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DESCRI PTI ON BATTERY TECHNI CAL FI ELD The present
i nvention contains subject nmatter related to Japanese

weat0en06798ppl i cation JP 2004- 367325 fil ed in theCcT/JP2005/020683

Japanese Patent O fice on Decenber 20, 2004, the
entire contents of which being incorporated herein by
reference. This invention relates to a battery adapted
to be renovably | oaded in an el ectronic apparatus .
BACKGROUND ART A battery inclading a case in which a
battery cell or cells are accommuodated is known and

di scl osed i n Japanese Patent Lai d-open No.

2002-245993. In the batt%$§CHI§EI%§ed in the Patent

B t, the case is divided into two first and
second cases individually having joint portions at
which they are joined together. Ajoining thin wall is

EYOVIded at the joint portion of one of the cases such
BSHNICARr BIEEPs in the thicknesswise direction of the

case. MADWDELEen @ LobDhPgok CE5RBal s PLAN}EE. AhetD
i$ hEfod PEGE JERE FartPRe

joint por t he of of e cases sucC at t
jrellaiteg tbi Ua‘pﬂalnlesles Pateartt agpild chltd onoiJ® 29 0MeSETS25
when the joint portions of the two cases are_jointed

Filif %48 tBendADaneseng adente OERACe A PersmpgT 20. 2004,
Eﬁ%t tkeﬁ%iﬂeo IBht¥nil 82Chnithehei g‘@e mebﬁipggg;t@dﬂ nldin by

e joining recess are ) oi ned"toget
vefeaxsaciec wel di ng. DI SCLOSURE OF INVENTIONIn a
battery that two cases are %% i ned to et he

n

ul t r asoPttS vk EeRELPR FRIRLABNRRI2 tFﬁ§¥ a¥@P&59d88 be
%&nb%ab% 192k dPehnt Iaﬁnélafct%%mcaragp%fa%@ed by

part
BACKGROUND ART

A battery including a case in which a battery cell
or cells are accommodated is known and disclosed in
Japanese Patent Laid-open No. 2002-245993. In the battery
disclosed in the Patent Document, the case is divided into
two first and second cases individually having joint
portions at which they are joined together./ A joining
thin wall is provided at the joint portion 6f one of the
cases such that it projects in the thicknesswise direction
of the case. Meanwhile, a joining recess is provided at
the joint portion of the other of the cases such that the
joining thin wall is inserted in the joining recess when
the joint portions of the two cases are jointed with each
other. In the state that the joining portions joint with
each other, the joining thin wall and the joining recess

are joined together by ultrasonic welding.

DISCLOSURE OF INVENTION
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defl ection or the like, then the welding is not
performed with certainty. Therefore, it is inportant
whowenae7opy event possi bl e def ormati on of the | oP@it/JP2005/020683
portions of the two cases. It is desirable to provide
a battery that two divisional cases can be welded to
each other with certainty. According to an enbodi nent
of the present invention, a battery is configured such
that a joining thin wall and & joining recess are
provided and a projecting wall is provided at a
| ocation of an outer face positioned on the outer side
of the [Bi /i Rgtter¥sthpEotVacHashsopEeofioippdr taggther by
t his £ al; Mol lal
PItass AR N 10 P HERASE, T ke dry Welte
ghifllee thieeSerint poertions, of Hieerare delfvdaeda byagmrtial
%g% a battery cell .accompdated in the case. The case
degtdeR 9% &henitdkfes fhicde ther MR bl st RO hRaLHQrmed
Wilth I0ab@ 3 nfthf StrasesEpd ai§e§9n9m5?5€anghﬁo&'Eétprevent
and second cases have joinf portions forned along
pesispibdel de fiolreaddionf of jthientjiodg twipor tdanis atfhathe Tiwo
joint portion of one of the first and second cases has
a%°6fning thin wall formed to extend along a periphery
t her eof 1andspgaeEeEhLLE the £5b§389§5$h§€e9?r@ﬁﬁtoﬂwo
The joint portion of the o?her of the first and second
davdésiladala gasiesi ognr deevs lidedndd teachxodberawdrid a
eripher%,thereof for receiving the joining thin wal
&Pt Yrherein in a state that t hej oi nt portions of
the firgécapdingcesdanasmboadimehn tWide 19RCHAdEHt idention,
joining thin wall and the joining recess in which the
pobaittgryhils wanif igyrieds suchd thiaitl @ tlednigigntthin wall and

a joining recess are provided and a projecting wall is
provided at a location of an outer face positioned on the
outer side of the joining recess provided on one of first
and second cases such that it extends along the joining
recess.

Mbre particularly, according to an embodiment of
the present invention, a béttery includes a’case, and a
battery cell accommodated in the case. The‘case is
divided in a thicknesswise direction of the battery cell
into a first case and a second case. The first and second
cases have joint portions formed along peripheries thereof
for jointing with each other. The joint portion of one of
the first and second cases has a joining thin wall formed
to extend along a periphery thereof and project in the
thicknesswise direction. The joint portion of the other
of the first and second cases has a joining recess formed
to extend along a periphery thereof for réceiving the

joining thin wall inserted therein in a state that the
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portions of the first and second cases joint with each
ot her are joined together by welding. The other case

whameacpPid) ecting wall formed at a | ocati on of PanIER0052020683

face thereof positioned on the outer side of the

joining recess in such a manner as to extend al ong the

joining recess. In the battery, the joining thin wall

and the joining recess are provided and besi des the

projecting wall is provided wiich is forned at a

| ocation of an outer face of one of the first and

second cases which is positioned on the outer side of

BﬁénFoPﬂFH§°P§06§stBPo§FH§H éﬁdtﬁéceﬁé 6AseRe JPingt with
S c t n

Gfn "EEARE “PREE ASLRHED BRI e el FEn T Bacess

bh whechi tRé gﬁdnSﬁQOBHiﬁaQa$laie ﬁﬁseedeaoga&merth¢ joint

ultrasonic welding in a state that a meldln%
E%ﬁFh€P§d°ﬁnFhetﬁéréﬁdaﬁﬂ FﬁEOB@oFéﬁﬁﬁng°&ﬁ IngPnGQCh

c g Sy GO t f
SPAERCRERS,EARES, Ohgb AERe g fLainti ! bR 2fe nas
goptageécvingheatdnfachedgataaesoohtibn oEaHpsoamérthace
end face of the projecting wall can be kept wth

E%?F%?ﬁt?oﬁﬁHlBEFGrﬁﬁtFBﬁ BRtEReSiBPNPEpERE dRANING: RECESS
r§ﬁcﬁng REAABE 58SE5 ERBeR& RiSY nEgg A3RgUSREkEs.
e two divisional cases can be wefded with certainty.

BRI EF DESGRISPTHON ¥y DRAW NsEihng this wabkrapécthee

ew of a battery according to_a first enmbodi ment of
?ﬂéangsEﬁFeFﬁvé F|BH°V#F€§ and; RegigpanthreRroperhdng

paijefy, EfG%lagd'ﬁhécM'ﬁﬁléérMéémﬁg hnlBBSthheek'QB outer
indicated by an arrow mark B of FIG 2A is a
faeey af onewefl thet figrdirandi sacondi cased wylah asr ow

r of ;
posktgznenggitﬁé'outer side of the joining recess

provided on the one of the first and second cases in such
a manner as to extend along the joining recess. Therefore,
when the joint portions of the first and second cases are
joined together by ultrasonic welding in a state that a
welding jig is contacted with the end of the projecting
wall, since contacting faces of clamps contéct with the
end face of the projecting wall which has high rigidity,
the contact of the contacting faces of the clamps and the
end face of the projecting wall can be kept with certainty
and deformation of the joint portions of the first and
second cases can be prevented. Consequently, the two

divisional cases can be welded with certainty.

BRIEF DESCRIPTION OF DRAWINGS
FIG. 1 is a perspective view of a battery according
to a first embodiment of the present invention;

FIG. 2A is a plan view of the battery:
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FIG 2Dis a view as viewed in the direction indicated
by an arrow mark D of FIG 2A; FIG 2E is a view as

WO e@eeeroin the direction indicated by an arr owdaEIkR0E/020683

of FIG 2D, FIG 2F is a view as viewed in the
direction indicated by an arrow mark F of FIG 2E;
FIG 3Ais a front elevational view of the battery;
FIG 3Bis a viewas viewed in the direction indicated
by an arrow mark B of FIG 3A4 FIG 3Cis a view as
viewed in the direction indicated by an arrow mark C
of FIG 3A; FIG 4 is a perspective view of the

bat t er G- \3RwWeH 3 robewmndoriepRd yin okhfr i yeaphard
R g

e as vi ewed om an~obl i que upward

directimrg. FAG i$ a Sviewesd i wiekedi B tiie t dbrbatieny;
FIG 7 is a perspective view of an upger case of the
badieayedrby ag psrawpBpskebt PFeFiFewdf a | ower case

f th t ;s £l IS I j ;
Connoctor el ¥ 51 od TER ARy, HE " EreBrion

pRaspectveyvhawaetrow hairkeDyofeFIGseeni;on of the
battery wth a case renoved; FIG 11 is a gers ective
vi ew of FiGe Variery CeY 2BcYie¥edrin nbheaftErytHPEn

HEER B AR et st B el o
the battecy zRlisssectiew af thewbadtieriyhei dhrebtionse
removed; FIG 13 is a top_plan view of the battery
dpdicated by an arrow mark F of FIG. 2E;

FIG. 3A is a front elevational view of the battery:

FIG. 3B is a view as viewed in the direction
indicated by an arrow mark B of FIG. 3A;

FIG. 3C is a view as viewed in the direction
indicated by an arrow mark C of FIG. 3A;

FIG. 4 is a perspective view of the battery as
viewed from an obliquely forwardly upward direction;

FiG. 5 is a perspective view of the battery in a
reversed state as viewed from an oblique upﬁard direction;

FIG. 6 is a sectional view of the batferY;

FIG. 7 is a perspective view of an upper case of
the battery:

FIG. 8 is a perspective view of a lower case of the
battery:

FIG. 9 is a sectional view of a connector section
of the battery:;

FIG. 10 is a perspective view of a battery cell
section of the battery with a case removed;

FIG. 11 is a perspective view of the battery cell

section of the battery with the case removed but as viewed
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section of the battery with the case renoved; FIG 14A
is aviewas viewed in the direction indicated by an

waeoemses Kk A in FIG 12; FIG 14B is a vi ew aBCTIE0&#020683

in the direction indicated by an arrow mark B in FIG
12; FIG 15A is a view as viewed in the direction
indicated by an arrow mark Ain FIG 13; FIG 15Bis a
view as viewed in the direction indicated by an arrow
mark Bin FIG 13; FIGS. 16 te 18 are perspective
views as viewed in different directions show ng a
battery cell held by a holding menber of the battery;
G dofferentedpredtiopefspicthot 9felid6f £Aé battery

cell, t h [ r qgﬂ QAU d t ,
bat t erﬁ?—‘l Q‘@w %@%PE% rer?_per spe%%,ﬁ/lgé \%%ﬁgé’%}' ggll
PELPi6H 6Er eHet bheaedyOolithethat tasy aemviveded in
different directions; FIG 21 is q%gerspective vi ew, of

the holBiGg henbera;tep gulanvigy o8 the DRYLHER( ol
vi e f _th 0 Lye t e8; ' .
ﬁ%?ﬁ%ggtP%e%9§e§gg$g§élgggﬁpggFiEhggo%éghgegf t he
conductpm@. pl 4k ess o ¥hew bas tetgwed| in ELESIiPEAL honl
25B are perspective views of the _battery cell;FIGS. 26

ipdigatadebyepBpaErPyemrbnd 4P FRE-cdArector; FIG 28
I's an- expl 00pgs PEL SPECiiN ey  SYeRiat g ERENgELBELiON
indicated by an arrow mark B in FIG. 12;

FIG. 15A is a view as viewed in the direction
indicated by an arrow mark A in FIG. 13;

FIG. 15B is a view as viewed in the direction
indicated by an arrow mark B in FIG. 13;

FIGS. 16 to 18 are perspective views as viewed in

different directions showing a battery cell held by a

holding member of the battery:

FIG. 19 is an exploded perspective view of the
battery bell, the holding member, and conductive plates of
the battery; ' |

FIGS. 20A and 20B are perspective vieWs of a
printed circuit board of the battery as viewed in
different directions;

FIG. 21 is a perspective view of the hoiding
member;

FIGS. 22 and 23 are perspective views of the
conductive plates;

FIG. 24 is a perspective view of welded portions of
one of the conductive plates of the battery cell;

FIGS. 25A and 25B are perspective views of the

battery cell;
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FIG 29 is a perspective view of a connection term nal
of the connector; FIG 30 is a schematic perspective

WO R@e/061olust rat i ng connecti on between the conneCt/iE005/020683

term nal of the connector and a contact of a
counterpart connector; FIG 31 is a view as viewed in
the direction indicated by an arrow mark A of FIG 8
FIG 32 is a viewas viewed in the direction indicated
by an arrow mark B of FIG 8 6 FIG 33 is a schematic
vi ew showi ng joint portions of the upper case and the
| oner case before welded; FIG 34 is a schemati c view
showi ngF £8P nt 2pofREoAd BFetH@rﬁBﬁSFlgﬁsglﬁﬂﬁ PhethSwer
g@?’gle@fttogr wel ded; FI'G 35 is a schematic view of a
ing jig; FIG 36 is an enlarged schematic vi ew of
part of FEGG 285isaan €kGlod&édi peaspective viewedfi the
the direction indicated by an arrow mark A of FIG 35.
BR8REHBOE 'FOR CARRYI NG OUT THE | NVENTI ON An enbodi nent

of the pigsepy 1HVENLLPBpLELEFECYiBRIoEEAOVOHNEBLiON
reference to the drawings . Referring first to FIGS. 1

terhinatltherfe the showncaomattery to which the present

i ti d. Th bl
| ouaod FRey 1000 & scnptahat oY RGeEh ey Toker

&l@ﬁﬁ&%ﬁt&%ga%oﬁhﬁgkﬁgﬁ|%@ﬂ%@éﬂlﬁhe-Hﬂhdéaﬂﬁﬂﬂ/ﬁérmlnal of
i ncludes a case 10 for accommopdating two battery cells

2be sonpecdoroand) accpadad tf odma Ifeuntea PRIt soglediny;
rrenber fo holdin .t he batter cells, 40 in the case

§£8005} p?a?%egoésaﬁﬁeg rﬁﬂtgaecPFESCtIBBard
Igdlcated by an arrow mark A of FIG. 8;

FIG. 32 is a view as viewed in the direction
indicated by an arrow mark B of FIG. 8;

FIG. 33 is a schematic view showing joint portions
of the upper case and the lower case before welded;

FIG. 34 is a schematic view showing joint portions
of the upper case and the lower case after welded;

FiG. 35 is a schematic view of a welding jig;

FIG. 36 is an enlarged schematic vie& of part of
FIG. 35; and |

FIG. 37 is a view as viewed in the direction

indicated by an arrow mark A of FIG. 35.

BEST MODE FOR CARRYING OUT THE INVENTION

An embodiment of the present invention is described
below with reference to the drawings.

Referring first to FIGS. 1 to 5, there is shown a
battery to which the present invention is applied. The
battery 2 shown is removably loaded into a battery

accommodating chamber, for example, of an electronic
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The case 10 has a formof a flattened rectangul ar
plate and, in the present enbodinent, is flattened and

whamemacwert angul ar shape as viewed in plan. TheCTaResl20683

is divided in a thicknesswi se direction of the battery
cells 40 into an upper case 12 serving as a second
case and a | ower case 14 serving as a first case. The
upper and | ower cases 12 and 14 are joined together
through a joining thin wall 1420 and a joi ning recess
1220 The upper case 12 and the | ower case 14 have
joint portions 1201 and 14 rovi ded on peripheries
apparatuseor The rhafri'gaw th Jé&‘cﬁ-“%ﬁf’ne# cagfe EQskPHO s

SO TRobR e LAS FRb bRt c@E)| 8L FBedor °6! AAHEREOR! 3b°exposea

ﬁﬁ§mttﬁéeda§é nbe appesdirgendmber bhefdrr holddngathe
t hi ckness, a pair of left and right side walls 10E
b@%terﬁnééléﬁ ﬁﬂelbpbbélFésénHQ i FHBdHFFé8F| BhaLe §0.

%t h%vh i gk§§$? ggﬁgaegber t han t he thickness,

ron and a rear side wall 10B

DOSI ti oresl Gdsé heo Qo sa tHommast od ﬂlé\et\@mdsﬂlnecatangular
forward and backward direction_having a dinensi
plebeernthahnt hBewpELReN emBOAiMERLnot §d ELALECPRE and has

£e££$@5ggaggrrgggg§ﬁag Gag@gg o 9& hhe case 10 is

represen as viewe rom ormardly of the
case 10rhdheasoVed itas@idédéddsim & ovieickwmesswiee odiaect‘ion

rect angul ar shape_as viewed in plan which f %es one
DRobhPOUREEF U ESL0P FRoiBACL BPyUBBRFoCAg® |5 REZVInG as a

EQEShaegﬁﬁksﬁpg EBEBWQE cQsErQQtsékqgnﬁﬂhh 408 1204 %ase

rear extendi ng perpendicularly fromthe
Thaouppedeandf 1bher| caseswakl amdD;L4anateajpanedo1t0Ig@fther
?ggﬂLE ggngkgglgglkil%ogai t%ﬂ%ln%n%F%P ﬁ%ﬂéuéééess 1220.

The upper case 12 and the lower case 14 have joint
portions 1201 and 1401 provided on peripheries thereof for
jointing with each other.

The case 10 is formed in the form of a flattened
rectangﬁlar plate having an upper wall 10C gnd a lower
wall 10D positioned at the'opposite ends in the direction
a thickness, a pair of left and right side Walls 10E
positioned at the opposite ends in the direction of a
width having a dimension greater than the thickness, and a
front side wall 10A and a rear side wall 10B positioned at
the opposite ends of a length in a forward and backward
direction having a dimension greater than the width. It
is to be noted that the leftward and rightward direction
of the case 10 is represented as that as viewed from
forwardly of the case 10.

The lower case 14 has a lower wall'loD of a

rectangular shape as viewed in plan which faces one of the
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sides of the lower wall 10D. The upper case 12 has an
upper wall 10C of a rectangul ar shape as viewed in

web@anosdoich faces the other one of the opposi tBCT/aR2065/020683

of the battery cell 40 in the thicknessw se direction,
a front side wall 10A and a rear side wall 10B

ext endi ng perpendicularly fromthe m nor sides of the
upper wall 10C, and a pair of left and right side
wal | s 1CE extendi ng perpendic8larly fromthe major
sides of the upper wall 10C. The front side wall 10A
of the upper case 12 and the | ower case 14 has an
8pEAFAYe3TB6eFoPiednenbrEtRTH oFedtF04Pnd ™t ABCconnect or

%QlEFﬁEEEQEQHgBerc%QBﬂeC%OngﬁklSRQEtWQ313%8§p%nd a rear

orci ng the.connect or is formed aroun
emaalwglizmﬁB €ekeepding perpeadich2@trlgndrosdihef mimeor

upper case_ 12 _and the | 14 f f

SRRER o8 SutcaSpne Haa dEb 2588 ptee LY Tk AU raon:
r I

e e i Tl e

EbﬂespaftmhelaDM¢r twhd lj aobi.ng thin wall 1420 is

formed on an i nner side_portion of the | 14
| ot ngihn SrpeT seese b ias ' ah opttrreblotofatE & ue

9@EEF$8513E %h%%@ah50%lghehh§nlguah Rﬁ&%ho&a%@glﬁwé other
t he | ower case he present enbodi nent, the end
baee of4@hkeAoppokdrtee & aftesmod thatbﬁ&¢@rvh@qhé mOngn the

122Q is f de parti
Biekneasatiss AIEFTRGoHn Bnd=Paceo1o0IKoGr b dngh ¥ veas

walle %EElaﬁo@neﬁ%kﬁﬁi%bd%ngbhaQ&uQErh fHORE t heARA nbt
at a location of the joint portion 1201 of the upper

sades12f Ithet hppprevedil dffodiamdng, pede edd edfde and right

side walls 10E extending perpendicularly from the major
sides of the upper wall 10C.

The front side wall 10A of the upper case 12 and
the lower case 14 has an opening 3206 formed therein for
exposing the connector 30 therethrough. A connector wall
portion 32 for reinforcing the connector 30 is formed
around the opening 3206.

The joint portions 1201 and 1401 of fhe upper case
12 and the lower case 14 are formed from extremities of
the side walls 10A, 10B, and 10E.

Referring to FIG. 33, the joining thin wall 1420 is
formed on the joint portion 1401 of the lower case 14.
More particularly, the joining thin wall 1420 is formed on
an inner side portion of the lower case 14 leaving an end
face 1401A at an extremity of each side wall 10E at a
location of the joint portion 1401 of the lower case 14.
In the present embodiment, the end face 1401A is formed

from a flat face.
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1201A is formed froma flat face. Referring to FIG
31, the joining thin wall 1420 positioned on the two

wormjoene™igdes of the rectangul ar shape has cut aremJP2005/020683

portions 1421 formed by cutting away the joining thin

wal | 1420 at | ocations of the rectangul ar shape rather

near to the mnor sides (rather near to the side walls

10E), that is, at locations of the rectangul ar shape

rather near to the front sidegwall 10A and the rear

side wall 10B. The upper case 12 and the | ower case 14

are joined together such that the joint portions 1201

and 140dhe h:EQJeIDiHQI ormethﬂ&c#ﬁ o%?@?e%n@nt% joRerngide
0 and the s_12 [

PRECEER PR toR: fPRaFI Si80 s tphfEag acblly) §af4 f201a of

vhtr aseei gave! doBgatRahebuitag deEIﬁSrtioandf3$heth@per

projecting wall 1002 is provided at a | ocati on of

ceser 12asé of lpRatdppepfcibe 121pSsPPréAes éﬁoﬂhef the

outer side ni S h f
BPbFE P08 Ry ofy O Bl R OGS ] HAR bt £ace
Qéb@ﬁdisakeﬂﬂeﬁhﬁrbﬂiaimgatefa&S 1220. In the present

enbodi nent, a pair aﬁctlng wal |l s 1002 are forned
at | ocaREEREI AT t b EI e }I%hQCIP%ﬁl?%etﬁbﬁeWalésé42°

12 correspondi t d 0

I R R G e r
aad cughtvayi gortabhs 1@E1 fb@heﬂhhy cheyiegt emadywithe

an equal hei ght alon% the direction in which the |eft
aﬁen@ngh¢§n5ewaéﬂ|é4 @Eaéx#@ﬁetlpaﬁtﬂérth@n‘?ﬁ§aHQU1ar

%éﬁﬁglkagﬂggdhgggtto'Qh%hﬁﬁﬁbétglﬁgét(E%%Héy Wéﬂ%‘ﬂa the

I'S 1'nserted joining recess 1220 and
thae] @allspaoE)Qntha20isanatldotadfionise ofpitdve st argular
%ggpghgatgggrn%%i?t%4t%;e f%%%t%%dg %glianA and the rear
side wall 10B.

The upper case 12 and the lower case 14 are joined
together such that the joint portions 1201 and 1401
thereof joint with each other and the joining thin wall
1420 and the joining recess 1220 in which ﬁhe joining thin
wall 1420 is fitted are weided by ultrasonic welding.

Referring to FIGS. 7 and 33, the projecting wall
1002 is provided at a location of an outer face of the
upper case 12 positioned on the outer side of the joining
recess 1220 such that it projects outwardly in a widthwise
direction and extends along the joining recess 1220. 1In
the present embodiment, a pair of projecting walls 1002
are formed at locations of the side walls 10E of the upper
case 12 corresponding to the two major sides of the
rectangular shape, that is, at locations of éhe left and
right side walls 10E, such that they extend with an equal

height along the direction in which the left and right
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wel ded to each other, the end face 1401A renai ni ng at
the extremty of the side walls 10E of the upper case

wd osneroihe end face 120 | A remaining at the extT/&Esy020683

of the side walls 10E of the upper case 12 are spaced
away from each other in the thicknessw se direction of
the battery cells 40, and the |ocation of the
projecting walls 1002 which are positioned on the

| ower wall 10D side is positibmed nearer to the | ower
wal |l 10D than to the end face 1401A at the extremty

of the side_walls 10E renmaining on the upper case 12.

ﬁléGtHﬂé}5p6PF| §Xte004 for preventing letting off is

formed gi ”tfﬁ b b Fe POAL ' b Oaik o{ntPRe stat

prOJectlng Is 13%% aﬁ eﬁe EXtEﬂS?%né§PTEC?I0ne ? are

thatpmheenbla&bgdmh&ntwaﬂhelaaDaWBylpsetted 1®O¢he5301n1ng
at _a |l ocation of eac ectlnq wal |

FacRes d2zd poar kol dontophatuane 121 $Re JAdloas she
InFErlggge'izegﬂﬁg%ﬂe WB%@rteﬁsQaﬁﬁe%Xe Jbin%%%EMﬁ%% and

o the battery accommobdating ¢

-wagdgdngogeaoheo¢her shbmnpnprﬁapéed4wnAthembamn@@yat the

t ham to t the batt 2
BR8P ad R TR HoaR S, nbEDGE: Bhe BEbEmSAsS 19 and
QH@”@%H f%%EtHQbiA'Eeﬁaihih% bhatnkhe xRty %ﬁ &he side

inserted in the battery accommodati ng chanber and
veddecilOE 8@ &he apperecasenﬂe appasaaagdsﬁuay from each
connect or Qn. arecoypl e ach ot _h t

BE PO, e P eGP B ESERIR S HTSSHaR) Sfr ShPABA e TWhEells
ket t anu %ﬁ%OEGEQ%Ebﬁgth%HQGErb§ethﬁ@S&Bhlseﬂ@@Qe%hlch
with the cutaway portion 1004 thereby to stabilize the

Rogdp@sdtiaoaedi onhéhbatlowey zlallFlJnODh gidea ist posdit ioned
nall 1096 157 9Lmed L2138 $9B/ k83n to the end face 1401A at

the extremity of the side walls 10E remaining on the upper
case l12.

A cutaway portion 1004 for preventing letting off
is formed at an intermediate portion of each of the
projecting walls 1002 in the extension direction. 1In the
present embodiment, the cufaway portion 1004 is formed at
a location of each projecting wall 1002 rather near to the
front side wall 10A.

The projecting wall 1002 is engaged, when the
battery 2 is inserted into the battery accommodating
chamber, with an engaging groove (not shown) provided in
the battery accommodating chamber to position the battery
2 in the thicknesswise direction in the battery
accommodating chamber.

_ Further, in a state that the battery 2 is inserted
in the battery accommodating chamber and the connector 30

and an electronic apparatus side connector section are
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state at a location of each of the two side walls 1CE
rather near to the rear side wall 10B. The stopper

wodb®6HOH6 are connected to the projecting wabdBIPR0E2020683

so that the rear side wall 10B of the battery may not

be inserted into the battery accommodati ng chanber of

the el ectronic apparatus and serve as reverse

insertion preventing walls . Further, in the present

enbodi nent, a plurality of prigyections 15 is fornmed at
different |locations on an inner face of the upper wal

10C of the upper case 12 and on an inner face of the
toupledatp eachopthas.|awbetting off pragephipgr projection

el|s 40 are held.in the S Rect an
(oot apont) prRvinedoricshe BafSarHo nECoRRGnET RG] Snanbex
per+b98as2b0yi enfagaRIwoBht BReUpPREAWER] PoiE©Tonf 10ba
upper case 12 such that it is displaced upwardly at a
gparehy tor stahidizenshappeaded Ftate PE the RP%FR%WS@-
irection aover the_ ov I i N thw se
di rect irg%r h r%s%g%fﬁ'?% ‘f%"‘éafgiegroa? n%%]gf%%l?%‘?o%@n %f swollen
tbatupper avabbatOonnesr eaoht bE @hposivbe siddewaild st ROE
w dt hwi se direction. Meanwhil e, anot her displ aced
pathpsnnearltpsther FearofifReWRedel ORal | TROF HPPPRE Walls
r.cas a t LS sdi c nigal
e R o I
dheegbhensaver wahe avsr afl thenpaltteryt mayl eogt bei saserted
direction with respect tq the remaining portions of .
LREol Sher PAAtErYOBCREBMOAE LR GBBEQPFe°%i& 'ﬁiFﬁér°n1°
%%?EQWEE diecbi-9B aEARayEzLe gﬁ§e¥%1%nab%eh%bﬁﬁﬂ walls.
BN Ehe nner ‘faces of the I spl aced portions 1210
and 121guptenn uppthefpresdfd2embddaménterafntvrdaddty of

of the battery cells 40 acco ted in the. 10
preHeckadrEndy d8sEPEMedhak :% %5§P§L§Q&§aﬁ§%%g°£r€n

gﬁgggd%gcgpgg the upper wall 10C of the upper case 12 and

on an inner face of the lower wall 10D of the lower case
14. The battery cells 40 are held in the case 10 by the
projections 15.

Fﬁrther, in the present embodiment, a displaced
portion 1210 is formed on the upper wall 106 of the upper
case 12 such that it is displaced upwardly ét a central
portion of the upper wall 10C in the widthwise direction
over the overall length in the lengthwise direction with
respect to the remaining portions of the upper wall 10C
near to the opposite sides in the widthwise direction.
Meanwhile, another displaced portion 1211 is formed on the
lower wall 10D of the lower case 14 such that it is
displaced at a central portion of the lower wall 10D in
the widthwise direction over the overall length in the
lengthwise direction with respect to the femaining

portions of the lower wall 10D near to the opposite sides
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chargi ng, the expansion. Referring to FIGS. 1 to 6 ,
the connector 30 is provided on the front side wall

wd eoé791he case 10 such that it projects forveeTiiBeood020683

t he present enbodi ment, the connector 30 is provided

at a location of the front side wall 10A rather near

to aright end in the widthw se direction and extends

in the widthwi se direction. The position of the

connector 30 in the thicknessyd se direction on the

front side wall 10A is determined with reference to

faces of the projecting walls 1002 of the left and
inghhesvidthmice dorehien - ofprRe 1912 ndphet3ware formed

e [ e

oppes&nticahh@ppeverasal kod@Danake aowekefacee 4004t o the
803|t|on of the connector 30 in the thicknessmﬁse

argervoRelikef 4Pr pRgoMBORptsd A £He3CagRdly Suche that
£REPeGhGhBY BARnAchlaBRtker ghggiﬁscqgns%%xmmed upon

section : I'n t W Se direction from
tharghingt, shéeeW@bhslﬁn The connector 30 has a

termnal form ng nenber 36 _di sposed on the inner

of {he ReFAEELES WaITIGr 1} oho So;  Hhal SORBREREE 30 15
ggS%rﬁgd%n( EhS f%@:t%%@%ﬁ‘ilt ‘iohh%fb%htee%s‘éeh'os such

_ e connector wall section 32 1s provid
thamfmtcgrbheccsnﬁerWardae.anﬂnhaheappasenbfembodlment
verticalwalls 3202 spaced fron1eacHﬁother

khet FRPBECEPTedPi 4§ RRAVELLENAnEG | c?ﬁé°PkP€kﬁ§§éﬁ§&?t
9&5@%59& pad rathﬁma\és&s 2ol Ir13294 cadt andithg ki dthtrise

hw se |rec ion at a location'rather near to the

dpprectien ah@Cextenidst encaheewtidtywdise ddmeicddionof the
Verticq%hgﬁéésitlon of the connector 30 in the
thicknesswise direction on the front side wall 10A is
determined with reference to faces of the projecting walls
1002 of the left and right side walls 10E which oppose to
the upper wall 10C or the lower wall 10D. In the present
embodiment, the walls 1002A of the projecting walls 1002
which oppose to the lower wall 10D make a réference to the
position of the connector 30 in the thickneéswise
dlrectlon

Referring to- FIGS. 3A to 3C and 9, the connector 30
has a channel-shaped connector wall section 32 swollen in
the lengthwise direction from the front side wall 10A.
The connector 30 has a terminal forming member 36 disposed
on the inner side of the connector wall portion 32, and a
contact section 33 (FIG. 27) connected to the battery
cells 40.

The connector wall section 32 is provided to

reinforce the connector 30 and has a pair of vertical
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3202 in the thicknesswi se direction. The vertica
wal | s 3202 and the transverse wall 3204 cooperatively

waledosnerothe space 3206 which is open in the | englt/Ru0es020683

direction (forwardly) and is open to the other face
(downwardly) from between the faces at the opposite
ends in the thicknesswi se direction. Referring to
FIGS. 4 and 9 , the termnal form ng nenber 36 is nade
of an insulating material such3as a synthetic resin
mat eri al and di sposed in the open space 3206. The

r I ty poves
SED Y SRS R TR, Sl Tt A Tl X Rl OR
i rtefvet windtand sextinéeiatd Qi i thes WHYL kBB séisdifedEion ;

_OE E i the |engthw se direction (forwardly) and

R FHRRSYE 455 d*{éHe?ss%% eaitreétq fingh imHh g obidwise
t
e W 1%&9%1%}?5]— ek Hha R ok, "g’g?%lgry Lt 1oc

wal 10D. Now, an I ntern
|aslddesme|rtwd1ne}amstg drite geatttiems of [thedGreafttical walls
rlbe with reference to FIGS. 25A and 25B. Each of
ng FQYcknes S seh difesddon -enbodi nent i s

fOand @ﬁeavéﬁﬁﬁéﬁgeﬁghgrbgﬁbgrXPFekbEZQEQP?§eE%%hMHEﬁ

ion cell or a nickel ogen ce ce
ﬁ@oﬁagoapﬂmaﬂﬂvaimwdﬁImuetﬂhefémanaﬂBanlwﬁﬂdﬂuﬂb open in

I mh h t h face 4002
iRE TR B e 04 G | HotB Ao e h e GRATe (5 e
GRAGHC tFia:@ g’;ﬁto@alnvﬁ%rdq K)ale rypd b@cﬁ!ete'éx ed gl ddie 75 the

opposite en in the thicknesswi se direction an our
opPpesfizeeendsodni rher divickneissyisee dipeert ifomce 4002

and thepl PUBLs 0860 P0ds. ' 8BRS BT °E80" ¢ ETR2RaT® Rorming
member 36 is made of an insulating material such as a
synthetic resin material and disposed in the open space
3206.

The terminal forming member 36 has a plurality of
grooves 3602 formed in a spaced relationship from each
other in the widthwise direction in such a manner as to be
open in the lengthwise direction (forwardly) and extend in
the thicknesswise direction. The grooves 3602 are formed
such that they are open to the lower wall 10D.

Now, an internal structure of the battery 2 is
described. .

First, the battery cells 40 are described with
reference to FIGS. 25A and 25B. Each of the battery cells
40 in the pfesent embodiment is formed as a rechargeable
battery cell such as lithium ion cell or a nickel hydrogen
cell.

The battery cell 40 has a sheath ban 42 in the form

of a flattened rectangular plate which in turn has an
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sheath can 42 is formed froma steel naterial on which
nickel is plated. A positive term nal 44 of the

whadobesiwizel | 40 is forned in a projecting manPEr/JE2005/020683

one of the four side faces 4006 such that it is

isolated fromthe sheath can 42, Mre particularly, a
swol I en portion nmade of a nonconductive material and
having a rectangul ar cross section is fornmed in a

proj ecting manner on the sidel4ace 4006, and an end

face of the swollen portion serves as the positive
termn r r epaini_ng ati-on o

uRRaFnCash 4904 RBR pranvEReEroBarPaA B BnfeRtARguLar
BR&pbi Maakeow AakbofAdutsipeomedad matia,@ﬁa&daaa positioned
negative termnal 46 of the battery cell 40. Referring

ab Fh@somesrée1en§ﬁd121th@h‘éhhgkafeﬁQWﬁﬁﬁbé#rsgtlon and
£BGL 19856 sbbES! 4BAL! 2hYEERNUBITREInBoHbEAR 20 1B02

a secon acconmo a secC

aﬁaomdabwag faeet woohat tei ytmel pBedént nembodment hathe
the battery cells 40 are juxtaposed in a rectangul ar,
gshepthi Aap| 4. ishéorBréi A§omeabetesd matgadalopngwhich
dugt | silient material and has a first side
§?§§§TS¥§ gxggégnd side piece 52, a third side piece

53, a fousdditivie peanindl, 4andf etlye pattesy 56elThe0 is
first side piece 51 is applied to the side faces 4006
EprmAd iRedt RTRIACEAENG! MARBeEaPPePPecRf| thg four side

gacegn iggkegubﬂ ttﬂgéf 'Jtsasbé*sm@e%ﬁcgyggpﬁfee%ﬁe%m Uhn 42.

corresponds to'a mnor sid
Mertapgutacuibhapg,aa eweddni popkaon mhdesefoamd side
piece 52 is applied to the side faces 4006 of the
§HBSPHdESﬁ1X2 Baterdapapner havipg ﬂorﬁﬁFEHQE&PFe§58ﬁ§

58cPP6n0k st PErMBaC I nShUIBR09Ect MRgr REhARIULA" tHBARBE 4RS face
4006, and an end face of the swollen portion serves as the
positive terminal 44. Further, a remaining location of
the sheath can 42 other than the location at which the
positive terminal 44 is provided is formed as a negative
terminal 46 of the battery cell 40.

Referring to FIGS. 16 to 18 and 21, the holding
member 50 includes a first battery accommodating section
50A and a second battery accommodating section 50B for
accommodating the two battery cells 40 in a state that the
battery cells 40 are juxtaposed in a rectangular shape in
plan.

The holding member 50 is made of a nonconductive
resilient material and has a first side piece 51, a second
side piece 52, a third side piece 53, a fourth side piece
54, and edge pieces 56. The first side piece 51 is
applied to the side faces 4006 of the sheath can 42 of the
battery cell 40 accommodated in the first battery
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viewed in plan. The third side piece 53 is applied to
the side faces 4006 of the sheath can 42 of the

whadobesiizel | 40 which corresponds to the ot hepCTVE2005/020683

side of the rectangul ar shape in plan. The fourth side
pi ece 54 is disposed between the opposing side faces
4006 of the sheath cans 42 of the two battery cells

40. The edge pieces 56 project fromthe edges of the
four side pieces 51, 52, 53, psid 54 and applied to

| ocati ons of one of the upper face 4002 and the | ower
face 4004 (in the present enbodi nent, the | ower face
aom)nmoﬁatth@gs IS@&ttﬁO@aﬁgMﬂthht FOTERSPORAsc &0 & Ag-nor’

ed.to_th S. rr| g nd

% %&‘?eﬁ?cg f?é"nt ol Ao 18 etd(egr%/‘ i’i e %Ke
%eoaa%md@tle@el th he fapb&tle@nd:osetw@m tfacyas 4006 of
accomodat i ng chanmbers 50A and 50B such that the

bbei sheathecanndl2 94 $het ﬁétﬁgtrﬁfeﬂf—léemw »hich correspond
dat the first
28 BB, B2k, By OF, 51108, 8 eFie) AARE Yy Hhan,

peseldvant @1aEnnal THé 6ﬁ1thesb&étpl¢céebb 48 applled to the
accommodated in the second battery accommodatin

sadei §acsen 406 oft kbet sheat @@np.‘*@c@fséthq tbas*getréf ell
t a CQRVeRie one t

%gt ?’grltclﬂ tﬁorfr%gptol?@gm%gdgtﬂed%ﬁﬁeﬁ}e rst tdaet {béfr yﬂ%ae

&@@Qﬁm@ﬁahtngnmya|nm1ﬁ$ah |sTherEonathe51defpmeed 64 is

as first battery cell 40A and the battery cell

gisprssdatbetvesny fbes oPRF 1R 5dAf FASETEPAG ﬁ»;‘f the
f
glf%ttalet?ln %%;Is: 2 2 (ﬁrfeﬁ bGlo 'b%ft%rerr%d c,IeQ.l‘%s 43F Co@ﬁet ﬁdge

erring and 21
fpubs:fesslscdse pricgjee t5 £ riom ftcbnemeaﬂgasc Imﬂ Itate ifiouax tssirdds pleces
over the overall |ength of .gne of the side faces 400

&1L .t R -sBat [R0dard 44206 apRdi6d S JacaddPnsedt AHR St the

upper face 4002 and the lower face 4004 (in the present
embodiment, the lower face 4004) of the sheath cans 42 of
the battery cells 40 displaced to the edges.

Referring to FIGS. 16 and 17, in the present
embodiment, the two battery cells 40 are accommodated in
the first and second battefy accommodating chambers 50A
and 50B such that the positive terminal 44 6f the battery
cell 40 accommodated in the first battery accommodating
section 50A faces the second side piece 52 while the
positive terminal 44 of the battery cell 40 accommodated
in the second battery accommodating section 50B faces the
third side piece 53.

It is to be noted that, for the convenience of
description, the battery cell 40 accommodated in the first
battery accommodating section 50A is hereinafter referred
to as first battery cell 40A and the battery cell 40

accommodated in the second battery accommodating section
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Referring to FIGS. 16 and 19, ribs 5102 for attachnment
of the printed circuit board 70 are fornmed in a

wembbeniaanner on the surface of the first siPeT/mee#20683

51. Thus, the printed circuit board 70 is attached to
the first side piece 51 through the ribs 5102 such
that it extends along the first side piece 51.
Referring to FIGS. 19, 20A, and 20B, the connector 30
is mounted on the printed cirlait board 70. The
printed circuit board 70 has a conductive portion 72
for the positive pole, a conductive portlon 74 fo

ﬁ@EaFPvBeEGPBafﬁﬁH 5eE6RUBE FPe 2F0PRCORY BALSPTY “eell® 4os.
nldp0| Orpfﬂ%tpgrffﬁbfOI9CQE&6§1'nghéofﬁrQQngﬂﬁé plece

pi ece 3 positive pole, a contact piece 34
sheisefarimed pakh, thad atcemtactspover Ithef ovexall length
m_dpoi nt _of the _connector 30, res

e :
etnARet 8f shei sifpovrass 400K Pﬁagg%:|é23¥QC;§% 42 of the
gg?F@1§é¥t%Q?ougﬂltHSAOPGHIng 3206 fromthe front side

0

he case 10. In the present enbodi nent,
t he cohheferrlm@ te PIGYi dké amdal®ocrnibsn5302t fier

front sid 10A rath de end in .
BRESGPBERN 62 APPoRFIBhSCUERLERAE PPAEH dRuTe, tpHed in @

EhgiﬁéhsﬁaﬁhéﬁcbhoQheTBQrEQ%btantBE heseoRNQe! 132 51.
in the thicknesswi se direction on the front face 10A

hudetehalpednmeﬁhcnetenénbeard fl@cds efttaighed to the

wal | 02.0of t ft .and h d
RS iASoB6E8 PO FRZABEE: tPacEPeco30% REToRAT Tt
Eﬁ@@n&gDalbﬂgthﬁepE§§§$tsgﬁgoéh@%%tﬁlfaces 1002A of
the projecting walis 1002 whi ch oppose to the | ower

face 1RehekeingrtécFEGSe 19.t RGApoandi 3PBef thaeconnector

8 nggc%%hn %d'gntQﬁetBkiﬁ%% S%&%%ultr%%%&%n7o The

printed circuit board 70 has a conductive portion 72 for
the positive pole, a conductive portion 74 for the
negative pole, and a conductive portion 76 for a midpoint
formed thereon for connecting to a confact piece 34 for
the positive pole, a contact piece 34 for the hegative
pole, and a contact piece 34 for a midpoint‘of the
connector 30, respectively. |

The connector 30 is provided such that it projects
forwardly through the opening 3206 from the front side
wall 10A of the case 10. In the present embodiment, the
connector 30 is provided at a location of the front side
wall 10A rather near to a right side end in the widthwise
direction such that it extends in the widthwise direction.

The position of the connector 30 in the
thicknesswise direction on the front face 10A is
determined with reference to faces of the‘projecting walls

1002 of the left and right side faces 10E which oppose to



10

15

20

25

30

Referring to FIGS. 3A to 3C, the connector 30 has a
termnal form ng nenber 36 made of an insulating

wWOormioens@i9 such as a synthetic resin material apr/Jr2005/020683

contact piece portions 33 (FIG 27) incorporated in

the termnal form ng nenber 36 and connected to the
battery cells 40 . Referring to FIGS. 26 to 28, the

term nal form ng nenber 36 has a | ower face 3610

di sposed in an opposing relationship to the | ower wall
10D, an upper face 3612 di sposed in an opposing
relationship to the upper wall 10C, a rear face 3614
tbenegpes fheepiPRt odf thecdpwebosrge730DandIn thenpresent

L2657 381821 350805 SOUATEE Shel BEsSRES 4 xR Ynscn

bppbseaeld ehBefowdrt kace dobwnakediar geffie@Rnele tte the
termnal formng nmenber 36 fromthe front face 3616 to
pheitdmer ofatbe3600ngadoax8ndni fhehdhdigknesssdifiese

gi.rec%i.on. The grooves 3602 are open also to the upper
4EEC36%92as seen in FIGS. 26 and 28. In particul ar,

the gropyesrs36R0g eseroEsn S8R tbe3oppehef aoAnd6tdrwBdhhas a
a width greater than those to the front face 3616 and
thamiondr fPXOANY6PEMbEST BlReMadgs ofedR ilRsplgting material

pl.ural it e 8 Q- I

Pugh as ByatRREIR Y R A R SR B e

261@ i9ueh 3BharGher 7i)ndincodpairat edorime dthet deidfreinal forming
grooves 3602. The contact section 33 is fqorned froma
pember Bporndaiceansctesntociths dadtesy S ®dtlsHd%d in a
spaced ﬁ3£§£¥9ﬂgh£8 FfGEheZ@”gbhﬂﬁ§etﬂér%8&h9ﬁa§U§Brming
that the contact preces 34 1n each'pair are opposed to
fafbedt P& hag tahd owedt Macee 3dil0e dispo s@dd iar @ropmposing
forwardly and downwardly. In the(ﬁ{esent enbodi nent

ed atdensdippitoc dde lower wall 1 an upper face 3612

disposed in an opposing relationship to the upper wall 10C,
a rear face 3614 joined to the printed circuit board 70,
and a front face 3616 facing forwardly of the case 10.

A plurality of grooves 3602 are formed in a spaced
relationship from each other in the widthwise direction of
the terminal forming member 36 from the front face 3616 to
the lower face 3610 and extend in the thickhesswise
direction. The grooves 3602 are open also to the upper
face 3612 as seen in FIGS. 26 and 28. In particular, the
grooves 3602 are open to the upper face 3612 with a width
greater than those to the front face 3616 and the lower
face 3610.

Further, as seen in FIG. 28, a plurality of
recesses 3618 are formed on the upper face 3612 and the
rear face 3614 of the lower face 3610 such that they
individually connect to the grooves 3602.

The contact section 33 is formed from a plurality
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34 are disposed such that they formside faces of the
grooves 3602 of the termnal form ng nenber 36. The

W@ obacw1Pi eces 34 in each pair are provi ded i PtEIr3/020683

on a resilient contact form ng nmenber 35 made of a
conductive material as seen in FIGS. 28 to 30. The
contact form ng nenber 35 has a pair of contact pieces
34 opposing to each other, a base portion 3502

i nterconnecting the contact pl&ces 34, a first

ext ensi on 3504 extending fromthe base portion 3502,

d a, d 3506 _ext di cul ar|
PRORRARScRA GPAERBL! BAEEoR, PAndroi Baohe Aet & APy

Eé§5t28nshhg @ﬁl&hefwaeehaggepa&geataénaaqcthhaasQhe
portion 350 .the contact formng nenber 35 are

aeaéabteplsueh Bhauntheyhapelrngﬁateappﬁed &ogegehe other

3602, f f 3612 of |
P8 EnRg PR RRE 36 daRE P LPRe 2 82 oP BEBn Lo5U3 20T and

Ebhhﬁgrﬂm?o the ehOoyLeSEPE affodifent| StheXE6NEABE pieces
3504 and the second extenS|on 3506 are inserted into

BheacerdespoﬁedngupécébgtssnsyoformeS&ﬁ&eﬁap@@e0§6£®e
and t he face, 36 4 of the_ternminal forn menber
9E°°YRE §§§ﬁe8?o$h§ FﬁgﬁnFE f@SW%ggthg&ﬁfhg%nenbers
35 are ﬂﬁéaé@ﬁﬂaé@déb@cé§rﬂlnﬂh é8¢H pgifeaber pabvided
this manner is soldered at the second extensi ons 3506,

wWhtearaldyposi ri srEdliantheonsaessESTRENG FRMbRE 35, made
f 361
oFr B phRusr g vBoRAEEEan 85, sBBR I, RS P8 §8 30,

o be™no inthe state

that theneopéredct of imingendrber 385 anasi acpaper ekedontact
in the termnal form ng nmenber 36, the first extension

Biegesnd4t REPSE4BEd texPaRBi 61118E66 AoPagse ROsTt ioFe 3502
rgﬁ%??éﬁé%EQEﬁg Qﬁgb%Bﬁtﬁétaﬁie@bﬁp%§€dd %I@s%p@§%3n51on
3504 extending from the base portion 3502, and a second
extension 3506 extending perpendicularly from an end of
the first extension 3504.

Referring to FIG. 28, the pair of contact pieces 34
and the base portion 3502 of the contact forming member 35
are assembled such that they are inserted ihto a groove
3602 from above the upper face 3612 of the terminal
forming member 36 until the base portion 3502 is fitted
into the groove 3602 and the first extension 3504 and the
second extension 3506 are inserted into the corresponding
recess 3618 of the upper face 3612 and the rear face 3614
of the terminal forming member 36.

The connector 30 that the contact forming members
35 are attached to the terminal forming member 36 in this
manner is soldered at the second extensions 3506, which
are positioned in the recesses 3618 of the rear face 3614,

to conductor portions of the printed circuit board 70.
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bottom face of the recess 3618. Accordingly, when a
counterpart side connector 80 is coupled to and

wo eomepen1d rom t he connector 30 as seen i n Fl G PGODJP265A120683

i's, when each contact piece 82 of the counterpart side
connector 80 is inserted between and renoved from
between a pair of contact pieces 34 of the connector
30, force applied to the connector 30 is absorbed by
the resiliency of the first ex ension 3504 so that it
may not- be applied to the [ocation at which the second
extension 3506 is soldered to the printed circuit
board 7Dt fhetefls e}ommhétdi'@pe‘?l@ﬁ- ovtappetirati Bhehe

t th t 0 t ed
BARERE pF PARCASCREBHPF S 0ddr A 90 P RAHERERAL LPoPLE -

%@kﬁhngﬁyfgﬁmﬁﬂglthbEQ Bhe epanesrat 8ktehsib@ 3504 and
printed circuit board 70 can be reduced or elimnm nated

aheaaeagaduskyen510n1Bﬁpé of| eachoPfethpgcepitagti §orming

suffer. from ersion i [
nebire, Sineroc L=BBRRECERr aboreeRobaeal ighobaE Bom the
pbtebRJratECHEt theardcédscgg1be used advant ageously.
Wiere refl ow sol dering is used, a connector which can

be nnunA@@onmlmghYan@h%mdah@%u%t%ﬁ@?¥to%é@%a??%ﬂeﬁFeﬁ 80

BPorupLBRCrEr B ARICKPR CoPRorte By HBSSSr Sperstfoe” i

and.hgpcethas asl, awa@noeaunabbnmaartemeee B2 wEedhieor
the connector 30. Consequently, theprinted circuit
boungerpassnshder cuBegtPR 80z4san@skEREE PREVIESD SR

%ﬁﬁgﬁe eﬁksduggq A Séz airSbi 204+8kec 1%%%% @th& the

control circuit are nounted on
Bbhﬁb%QoQIBOUIEob@éfépﬁ@leﬁheocmhbr@bnneb¢uut3ma$s

functions of transmtting and

absorbed by the resiliency of the first extension 3504 so
that it may not be applied to the locat;on at which the
second extension 3506 is soldered to the printed circuit
board 70.

Therefore, even if dispersion appears in the
positiohing accuracy when the connector 30,is mounted on
the printed circuit board 70, inadvertent force which may
be applied to the connector 30 or the printed circuit
board 70 can be reduced or eliminated advantageously.

From this, flow soldering which is likely to suffer
from dispersion in the positioning accuracy when the
connector 30 is mounted on the printed circuit board 70
can be used advantageously. Where reflow soldering is
used, a connector which can be mounted on a plane and has
a small occupation area when compared with a connector
which has leads which project therefrom and are soldered
by manual operation and hence has a largé occupation area

can be used for the connector 30. Consequently, the
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recei ving data of characteristics and identification

information of the battery 2 to and froma contro
weemb0en1of the el ectroni c apparatus through tPeET/JP2005/020683

contact pieces 34 for data communi cation of the

connector 30 and supervi sing output voltages, output

current, and so forth of the battery cells 40 through

the conductive portions 72, 74, and 76. Referring to

FIGS. 17 and 21, the second s2@e piece 52 is connected

at one end thereof to the first side piece 51 and

formed such that it extends over the overall |ength of

BRénded; K Tsudd PRaEE 400638 benaesdnesth itasise g hence
&8%2%8?%%?& gl b%%eﬁ%@e%%%”%%g‘éo to the side face.

second battery cel r'ather near to the
fourth BSlle phécelédtroibe parvadwhidk foemeaS2onsrol
connect ed at augortlon rat her rear. to an end thereof

EHTEN L@ FoMOLBT o6t OPhdPPoRIIR tEdySimicldd ppath 70. The
eeneRd1e0gaY '19.- h%§e§§né%9%n§n@fa tAin/sthi@R93Y Aha

recess 5204 engaging wth the conductive plate 60
aeeeﬁ@nmgddﬁmaaofpahedacebausmashlpmdwﬂdaataﬂmaaﬂﬂmn

direction of the second side piece 52 on the s
dn e rddots ot Eiey ROELSTH ol RGI26M & CoMEP Y pection
b@et%%c%ﬁ@c%&%%&bnQpb%%%%%s5%%%oh@hh%hen%@hﬂd&ﬂ'ﬁieces 34
first side piece 51 such that the positive termnal 44

61’ort Idethu p@tmmaubattyooelotf 184 camngcgjoact30 and supervising

t b t th t. the thi
BRE R Yo dhge'  bhrbRs FYEReRt PR, S8 £LLAR (3 the

baQtréstl el st Q0MtAzbudh ¢AR Ronldulctaded Rlotiltns 72, 74,
openi ng 5206. Referring to FIGS. 16 and 21, the third

ehde 76i-ece 53 is formed separately -fromthe first side
g;efﬁeSéﬁgggﬁfﬁéﬁggstégvgl9n§n8f21?etﬁédgeégggsségg6piece
52 is connected at one end thereof to the first side piece
51 and formed such that it extends over the overall length
of one of the side faces 4006 of the sheath can 42 of the
first battery cell 40A and extends up to the side face
4006 of the second battery cell 40B rather near to the
fourth side piece 54. The second side piecé 52 is
connected at a portion rather rear to an end thereof to an
end portion of the fourth side piece 54.

A second engaging recess 5202 and a third engaging
recess 5204 for engaging with the conductive plate 60 are
formed in a spaced relationship in the extension direction
of the second side piece 52 on the second side piece 52.

Further, an opening 5206 is formed in the second
engaging recess 5202 rather near to the first side piece
51 such that the positive terminal 44 of the first battery
cell 40A can project therethrough. It is to be noted that

the third engaging recess 5204 is formed with a size with
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42 of the first and second battery cells 40A and 40B
The third side piece 53 is connected at an

WO nioenemt at e portion thereof to an end porti OPCDIP2652020683
fourth side piece 54. It is to be noted that the
second side piece 52 and the third side piece 53 are
di sposed in a spaced relationship fromeach other by a
di stance corresponding to the dinension between that
one of the side faces 4006 whpgh includes the positive
termnals 44 of the battery cells 40 and that one of
the side faces 4006 whi ch opposes to the side face
#0Ach €Ehesegsdttive, tweradniale 4dacaar pecdliltdeq) imteo the
inserted into the first and second battery
2Pe8HRgdari%%g chanbers 50A and 50B, the second side

pi ece 58.p80,-10§ tH PGSl desPaREC2D3 8he tRdrW @yakl ypiece
applied to tﬁe Side faces 4006 of the sheath cans 42
683 tilse foatnedr pepealdatedy. faomofde Fg 530> ider nilgasdlg and

the positive termn 4 of, t he _seco ttery ce

268 e0G Sp Ad00& Of‘!‘?ero?t ﬁ?’(ﬁjgfl’?dies %Iaé:leﬁe:}%zg?a g fgot?f}"'i oSnA &ith can
e JleNivhd $i9Q tPIRP sedoRAGRA tRIY Jde1ar8 TR f1d 140B. The
side piece 54. The opening 5302 is formed with a size
whiigld slidewpieiee $3siits wenneatietalatyan drfemediate n

t he qpening 53Q2. Further, _a fi.rst i SS;

BOFL 1O t@%&f@’%ﬁ&%% AL BOF TR io\%g Epi atqéQD Eg | ssslde piece
fsqrmed on the third side piece 53.Referring to FIGS.
18 and 21, the fourth side piece 54 is configured so
as to b&tappl tedbeonpihedethas shesseFopHe sdige PLESEs 52 and

900 s T A ke LR 1
A% ivhship from each other by a distance corresponding
to the dimension between that one of the side faces 4006
which includes the positive terminals 44 of the battery
ceils 40 and that one of the side faces 4006 which opposes
to the side face 4006. Consequently, when .the battery
cells 40 are inserted into the first and second battery
accommodating chambers 50A and 50B, the seqond side piece
52'and the third side piecé 53 are individually applied to
the side faces 4006 of the sheath cans 42 of the battery
cells 40. '

An opening 5302 for allowing the positivg terminal
44 of the second battery cell 40B to project therethrough
is formed at a portion of the third side piece 53 spaced
away from the fourth side piece 54. The opening 5302 is
formed with a size which allows the positive terminal 44
to be fitted in the opening 5302.

Further, a first engaging recess 5304 for engaging
with the conductive plate 60 is formed oﬁ the third side

piece 53.



10

15

20

25

30

The fourth side piece 54 is formed to extend over the
overall length of the battery cells 40 simlarly to

WO bweh619%4 Si de piece 51. Referring to FIGS. 1PCEMR0A20683

the edge pieces 56 project fromedges of the four side
pi eces 51, 52, 53, ‘and 54 and have a width wth which
they are applied to | ocations rather near to edges of
the | ower face 4004 of the first and second battery
cells 40A and 40B. The edge @z2ce 56 which projects
fromthe edge of the fourth side piece 54 has an
openi ng 5604 forned at an internedi ate portion thereof

in the RekeFEing &9 rBEEF onl8 mpd net, HagefphEthssige piece

§£eiEOEgﬁgi§&rgﬁ ﬁBtEE”ﬁg'Bheapgiﬁbantefth%%efQ%kI% es of
Srde prece such that they afe applied to edges o

the bpper rhees 4008 of the babtbayt eellcdlol shd@hwidiocmot
are_adj acent each other. It is to _be noted that the _.
dagiupgpethe BESAtAVROLRERLPALa e EPIRGHRLT ¥ iﬁé&ﬁrflrSt

gpe that they extend along the four sides of
?Ee Igagggface 4004 of the first battery cell 40A

Accor diTigé yfotieh | oide piheece 4904is sfexpedetioaextend over
portions thereof except_ the four ed portions .thrqu
kheopERTAGISA6RI4P Phe tBENPALtEFY ﬁgiﬂaur‘we&@a' 'aggé'g%
§QF|Eg%ggggidghgigggegltace 4004 of the second battery
ce

i s exposed at portions thereof other than the
edge pikRefebbfing tbeFIGSr dl&i amdplecetbe eddet hdeedgeS56

iece 56 of the fourth sid ' 54. 1, i.cul_ar,
RREAECE 2PNy SA987q Lo tBRd EOUF: Bigfoc BFSOROR And 083+ 200
3eaRGCAaYRAAL G4 aith tAfhNhdicRI tReFbakedGppliiediRRer

ace 4002 of the first and second battery cells 40A
andat@Bniss rafpberanealr tpoedgess off thige Loweat ifaee 14904 of

yf:\glggrtlitrrs] edge RI8ees (A 2RRL LY oA Al G drover

The edge piece 56 which projects from the edge of
the fourth side piece 54 has an opening 5604 formed at an
intermediate portion thereof in the extension direction.

Further, edge pieces 57 are formed at an
intermediate portion of the fourth side piece 54 such that
they are applied to edges of the upper face 4002 of the
two battery cells 40 which are adjacent each other.

It is to be noted that the edge pieces 56 are
formed in a rectangular framework shape such that they
extend along the four sides of the lower face 4004 of the
first battery cell 40A. Accordingly, the lower face 4004
is exposed at portions thereof except the four edge
portions through an opening 5602 at the center of the four
edge pieces 56. Further, the lower face 4004 of the
second battery cell 40B is exposed at portions thereof
other than the edge piece 56 of the third'side piece 53
and the edge piece 56 Qf the fourth side piece 54. ‘
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4004 has, although the edge pieces 56 exist, a cutaway
portion formed anong themfor allowing a centra

WEoo0bi0a114 0 be exposed therethrough so that, wenirdes/020683

battery cells 40 expand upon charging thereof, the
expansion is permtted. Further, the first and second
battery cells 40A and 40B are inserted into and
renoved fromthe first and second battery
accommodat i ng chanbers 50A an@350B t hrough a portion
of the hol ding nmenber 50 at which the edge pieces 56

are not fornmed., The conductiv | at e 60 includes. a ‘
posi ti veént Qﬁﬁ%ﬁ&ull&?nné’gﬁrﬁ’g t?’rﬁpr’r:_l@s&t @"6%5?“6‘}“‘1 battery
'd’glelré:mcéﬂd‘%d@eaﬁ@sééééﬁlﬁn&%f@@aiﬁ tife OhoifEng WRember

battery cells 40 electrically connected in series to
édch thearppen fdaee e cHrtisd, £ irst camdgeecomd battery

t i i L thi | at 60B f i nt i .
D o R i g Bkl Y (R T OF ol gt 1oms
e EUHIaR 1he CIRE P Rchdd SErALS dfbEASD MAeFhanfohd® face

connector 30. The positive term nal- connecting thin
A4 e aldchdugnddwe iedge pidord Threwbst nga tewpaway

pl at,e. 6 are both formed from onductive terial., .
AR AR RS T A PP B e L Dottion
it lsleskpbddd sthdfd thid e S ek A wesionehd Nbat PéB§ Ecells
62 di sposed on the side on which the third side piece

39 jexpand turAeccharging tthexeahi nthe /*PHFBS PR pbsed

& ,sideon which the second side piece 52 is
Sggﬁgﬁg%gg. More particularly, the positive term nal

connect Fagtheir) phat €168 and ydewnd batdleryhidellsate®a and
61 connected to the positive terminal 44 of the second

AR ane ety it nemeved dixom the thihel ard
tJE%JﬂJS%ag{Hf§‘gég5%é%hating chambers 50A and 50B through

a portion of the holding member 50 at which the edge
pieces 56 are not formed.

The conductive plate 60 includes a positive
terminal connecting thin plate 60A for interconnecting the
positivé terminals 44 of the two battery cells 40
electrically connected in series to each other and the
connector 30, and a negative terminal conneéting thin
plate 60B for interconnecting the negative terminals 46 of
the two battery cells 40 electrically connected in series
to each other and the connector 30.

The positive terminal connecting thin plate 60A and
the negative terminal connecting thin plate 60B are both
formed from a conductive material.

The positive terminal connecting thin plate 60A
includes a first thin plate 61 and a second thin plate 62
disposed on the side on which the third éide piece 53 is

positioned, and a third thin plate 63 disposed on the side
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and connected to the negative termnal 46 of the first
battery cell 40A, and a third thin plate 63 joined to

wWo bepemid i ve term nal 44 of the first batter ypCEIF2068020683

and connected to the conductive portion 72 of the
printed circuit board 70. The first thin plate 61 has
an extensi on 6102 passi ng above the edge piece 56
connecting to the fourth side piece 54 and extendi ng
above the edge piece 56 connegfed to the third side
pi ece 53, and two positive termnal joining bent |ugs
6104 extending perpendicularly fromone end of the
ent whichntBé08etondbeiidg p¢bned52015h909é$ﬁph¢§

term nal 44 of the second batter

Lhin piHREe GROF I SHEAE Hhs T BAHEEYS: ETBHIRRo RBRpCt ing
FHOR ﬁ%gﬁeeébﬁnQheguﬁggp§n§h§§kaﬁhlnfbQEE@n61 connected to

I nter iate portion of the extension 6102 above the
5heopdstMnneptarmlﬁal addod tbrdsecrnd b@ﬁﬁﬁmﬁquhﬁlﬁ?B: a

bent |.ag. 6108 _ext endi n e n riy _f

SREoDA" Thanopiane: 4 BY59cHRE tonibe sires thar pldl¥ 61
SﬁﬁdHBBh%%tQarEbOQhEGnﬁgbtivgl@BQm&han4%h©fDEMﬁIEdrst
circuit board 70. One of the two positive term na

patneng bedfl KOds end4aothimd thist pdaite §Batieiged $o the

o,the itive _t 4
bReTEly BRI, uvfr R Bingt pikskl seadndop ne
eeﬁhbb\t%dt fLMARl coglicky veeBorition 61;%fartd1et wrisied

hin plate joining bent |ugs 6106 are provided is that

pnrcglpobgﬁmﬂe7po set only oneof the bent portions and

cut aWa:}ﬁ&t%r‘f e El‘i tﬁg%ﬁ%oé‘luﬂgg SéCQQEen?%nt B%o2

battery hé™remai ni'n portion

ga& sha guaddvel kR eC @AdC biiveepBi6t Ic@ﬁnnje@:ltﬁ.in@g teerthd &purth
108 of the first thin plate 61 is joined to the
sddeupiese §6rpm§nez¢end1ng above the edge piece 56

connected to the third side piece 53, and two positive
terminal joining bent lugs 6104 extending perpendicularly
from one end of the extension 6102 for being joined to the
positive terminal 44 of the second battery cell 40B. The
first thin plate 61 further has two thin plate joining
beﬁt lugs 6106 extending pérpendicularly from an
intermediate portion of the extension 6102 above the
second thin plate 62, and a conductive portion joining
bent lag 6108 extending perpendicularly from the other end
of the extension 6102 and connected to the conductive
portion 76 for a midpoint of the printed circuit board 70.

One of the two positive terminal joining bent lugs
6104 of the first thin plate 61 is joined to the positive
terminal 44 of the second battery cell 40B by welding.

The reason why two such positive terminal joining
bent lugs 6104 and two such thin plate joining bent lugs

6106 are provided is that it is possible to set only one
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for a mdpoint of the printed circuit board 70 by
wel di ng. Consequently, in the present enbodi nent, it

WO 200p06®idbl e to utilize part of the positive tBCTIREHS5/020683

connecting thin plate 60A to supply the potential at
the joining |location of the positive termnal 44 and
the negative term nal 46 of each of the two battery
cells 40 connected to each other to the conductive
portion 76 of the printed cirzsiit board 70 such that
out put voltages or output current of the two battery
cells 40 is supervised by the control circuit of the |
ofi thedbentcoprtbeasdand. cukeavayoithiet RN pedte PEXtien

di h ' h
SbERaBREPBHER B0t BaTEeP, ERTYCH0 SEER Ehat She N°
bahhehyngebentOfoztianl eant benuskedwhi ch the third side

pi ece 53 does not exist while the remaining_portion

ext endsThd ¢erdeetive spekt pprciotming PertehgdgeyOfi PR the
[ e LNQ+r €GESS + 4 . of e [ Lde i

E3ok ERLaC BEARETS" 162381050 cB] chiaC cpldbibiles shieddon 76

6322ammdapofing BEt ahenpiréniteld eddcaitheorirst 0 ®F04elding.

I nt er posed_between the thin plates 6202. In the .

EpBSEAVeBkBYdi ABnthet RECERBINPEPSALESHL i 4t dSndPsSidhe to

QtEIg?%P?%.EiX% Iﬁgpg%@ﬁ%ﬁ%ecgﬁgﬁﬁﬁhﬁnEBHH@EH?&E‘%hin
he erm stor has a resistance val ue whi ch
pihitbi 69Asttohsappdyi theepoltenadiudr iatt ithet Hatining location

i ncreases as the tenperature rises. Thus, .the PTC
PﬁeFHFSPSFlﬁégeaF§§W§Péﬂcé4vépgeti@ negadiyve, ferminal 46

SHELEERSFESLAS, K oty eauts seldsihkctn exee e

gh to suppress the current to
bithert lter ¢hg tongductdve ploetdoact76owifc tiyepprimted eircuit
%E%%Bprgﬁggkt%%%tcghkiu%OV%H%aBQ% %%I%%E%u%ié%rrent of
the two battery cells 40 is supervised by the control
circuit of the prinfed circuit board 70.

The second thin plate 62 is disposed such that a
portion thereof extends over the overall length on the
side faée 4006 of the first battery cell 40A at a location
at which the third side piéce 53 does not exist while the
remaining portion extends on the third side‘piece 53 and
is engaged with the first engaging recess 5304 of the
third side piece 53.

The second thin plate 62 includes two thin plates
6202 made of a metal material and a thermistor 6204
interposed between the thin plates 6202. In the present
embodiment, the thermistor 6204 is formed from a PTC
(Positive Temperature Coefficient) thermistor. The PTC
thermistor has a resistance value which exhibits such a

positive characteristic that it increases as the

temperature rises. Thus, the PTC thermistor has a
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A portion of an increased thickness forned by one of
the thin plates 6202 and the therm stor 6204 nade of

woretosbeelaced one on the ot her extends on the BITIEE&N20683

4006 of the first battery cell 40A at which the third

si de piece 53 does not exist, and an end portion of

the second thin plate 62 positioned near to the first

side piece 51 is joined to the side face 4006 of the

first battery cell 40A by welging, that is, joined to

the negative termnal 46 of the first battery cel

40A. Further, a portion of the second thin plate 62

whEgbhtentendalakong twheobkiitiveernhagacgerdseisc 33t dft

the third side piece 53 is formed only fr n1the si ngl e

iRFrRepFafesBdgenandass e&ﬁ@&géaemﬂlﬁr?}/fé' %F’d: ugh
£80€aBp2d0d. +hR° cLitfehtl RoPdLf kAbheRy t&%n?ﬂd&%@m
escr above are p ace on the portion of the

seeanﬁohhcnapbaratﬁg angapedhwithe bhéterysiceddgadingnd the
recess 5304, and one of the thin plate joining bent

Pagsety08 8 LBFREFEtERe second thin plate 62 by
wel di ngy boiet 6 Po£SEH! s REPOLLERNEN1ERNELS 2bahea! B! one

t he secon tin plate 62 1s engaged with the first
efigagenghiacedates04202hantd tie themmpSapa 62 Oedn ahadee of

d thi pl 62 h f
BeLad.PLASCEn PRCy R EPG0RUIFE SELATOBNER (thY jridE Fhce
q88§%;0eﬁae%&%@ ‘Blélt%%z?o dehat s0ne an whiersive fagesd side

e sheath can towhich the third side piece
blece &pphes. n6¢nssdw¢nthwd a@s@mﬂlpoaﬁi@WBQﬁlthe second

e T S Y ST
il% I%B?'ﬁéhaftr%s:th@t stlta% WQOUE' BEPhRlee A2 It RIGRPSH cell
4OA by welding, that is, joined to the negative terminal
46 of the first battery cell 40A.

Further, a portion of the second thin plate 62
which extends along the first engaging recess 5304 of the

third side piece 53 is formed only from the single thin

plate 6202 and is engaged with the first engaging recess

'5304.

The two thin plate joining bent lugs 6106 described
above are placed on the portion of the second thin plate
62 eﬁgaged with the first engaging recess 5304, and one of
the thin plate joining bent lugs 6106 is joined to the
second thin plate 62 by welding. ,

In the present embodiment, in the state that the
second tin plate 62 is engaged with the first engaging
recess 5304, the first thin plate 61 and the secohd thin
plate 62 which form the positive terminal connecting thin
plate 60A are positioned in the direction perpendicular to

that one of the side faces 4006 of the sheath can 42 to
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engagi ng recess 5304 and the two thin plate joining
bent lugs 6106 are placed on the second thin plate 62,

wo bwesemiace of the thin plate joining bent | upsT/&06/020683

is positioned in flush with the surface of the third
side piece 53 at any other portion than the portion at
which the first engaging recess 5304 is forned or at a

| ocation | ower than the surface of the third side

pi ece 53. Consequently, the uphpt of the battery cells

40 hel d by the hol di ng nenber 50 and havi ng the
conductive plate 60 assenbled thereto can be .
mibdich ditie dhimefsdide piaas AGisi BPRIHEE hi Conisieiguently,

| 3 h [ 6302 di h .
Sy 85 A P B PR e h g T i nen

Piateer sl R Perrormediinpisposed so as to cover
t he openin%b5206, and a conductive portion joining

bent | ujustbgrexiBnihggPpespgatdempradimentty, odnortheestate

(vhathjﬁégﬁg%%ﬁ?H%%%%éﬁ*ggéx¥5“¥§fﬁkééhgéuai? egﬂ%éigfkst

portion I'Ve pol'€ o prin

@ingatiiin g aRsdk s£D.5 30 \eh d hes an@N A IAERYadidtg rfLastng bent
5202, the extension 6302 is joined at a | ocation

tlh’@rseffl%tqar‘@r Héged emathendasomd dihim rRintex@ensthm
' ' l.9cat | f the pasitive terni 44 of
SurtAd b it S b, AR ddnte 1 dils s ©

pastiitdondddai iflusmiwicth e surfaceend pid itnied sihde
positive term nal 44 on the side spaced fromthe first

PlEEe S &5 ARY Midee ROHFIAY thide theh RV egpat gvhich
@ : ' t r r4 :
e et st T P e P AP drhed a it BRI Rd Mt don
Rattear ythael [thelGurfamec vengdd thierd aiided picsde BB can

be cut such that a new end portion of the extensiaon

5905 RPN Y 01 ThEd 490t Ao RS HIRTGRRIEGAS 40 dield by the

holding member 50 and having the conductive plate 60
assembled thereto can be miniaturized.

Referring to FIG. 11, the third thin plate 63 has
an extension 6302 extending over the overall length on the
second engaging recess 5202 of the second side piece 52
and disposed so as to covef the opening 5206, and a
conductive portion joining bent lug 6304 extending
perpendicularly from one end of the extension 6302 and
connected to the conductive portion 72 for the positive
pole of the printed circuit board 70.

Above the second engaging recess 5202, the
extension 6302 is joined at a location thereof rather near
to an end portion in the extension direction to a location
of the positive terminal 44 of the first battery cell 40A
rather near to an end portion (location rather near to an
end portion of the positive terminal 44 dn the side spaced

from the first side piece 51). The reason why the



10

15

20

25

30

term nal 44 rather near to the other end portion. In
the present enbodinent, in the state that the third
wo hiosogload e 63 is engaged with the second engaeiTigrP2005/020683

recess 5202, the third thin plate 63 is positioned in

the direction perpendicular to the side face 4006 of

the sheath can 42 to which the second side piece 52 is

applied. Further, in the present enbodinent, in the

state that the third thin pla2& 63 is engaged with the

second engagi ng recess 5202, the surface of the third
p03|t|o ed on pl ane _as the

te
eePoBudnr 6302 1shapuntRe to)doe Socaitien SREhaHBear to

ltﬁ%ab'nﬁn PR tWonC b £t RS o214 1$203QrRA naACA%S 122 Q:%ah:S when
formed.or is positioned at a |ocation |ower than the

anyf afe tbe bh@tsewon@lisdeOpnsc@xbbanﬁhd C Gilpédu Gta e d
i.on joining b nt g 4 is joined to.the
BRSO FAmBRLCOE Fachothate Bro0H £38 RALS IR Afe the
BkitBhed ofi 63t caﬁa'b@ Ql*ﬁ)édWQ:'od 'ang.ochﬁ%%q thlh\é tive
positive termnal 44 of the second battery cell 40B,

tegminad Hdr watherseeelr ttive thier stthieat eady poaltionA,

positive tegrmnal 44 of t bat 4

Pod confncEhe Beesdat CompafnabE, DACHER! nERts, HiRy tne
pASKY aihepriatal @Oﬂﬁeéhb@@eﬁhMﬁth|%h% @@ﬁonﬁﬁkﬁbﬁglhg
to FIGS. 11 and 19, the negative term nal connectlng

recasgl étZQZGOBhlen@hl}Gés télﬂo@ﬂtaﬁet 18i3n l|§| Posiddomefl 4n the
LLELh h|n Iat LSPQS n_t de t.he
Qe B gl RatRy Ta3PeRedndl Shde Tl ABoR o He

tsheamngatahvazt Qbmwlﬂﬁ|chCCtleée(§dddﬂld mlmeplgﬁntea:eﬁcﬁ is applied.

includes a fourth thin plate 64 connected to the
negat i VEUFER®T naln 4BhefprhgeREcoRbc@imerty &B| thacostate

2R 2 chbl tRitA InRhabTa0R 35 36" edghgel %1t R thE YUddna
engaging recess 5202, the surface of the third thin plate
63 is positioned on the same plane as the surface of the
second side piece 52 other than the location at which the
second engaging recess 5202 is formed or is positioned at
a location lower than the surface of the second side piece
52. |

The conductive portion joining bent iug 6304 is
joined to the conductive portion 72 for the positive pole
of the printed circuit board 70 by welding.

Consequently, the positive terminal 44 of the
second battery cell 40B, negative terminal 46 of the first
battery cell 40A, positive terminal 44 of the first
battery cell 40A, and connector 30 are connected to each
other by the positive terminal connecting thin plate 60A.

Referring to FIGS. 11 and 19, the negative terminal
connecting thin plate 60B includes a fourth thin plate 64
and a fifth thin plate 65 dispbsed on the side on which
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pl ate 64 and connected to the conductive portion 74 of
the printed circuit board 70. The fourth thin plate 64

wezxdoenad®i1at a portion thereof over the overal | PCEMPDIS/020683

on the side face 4006 of the second battery cell 40B.
The remai ning portion of the fourth thin plate 64 is
ext ended over the second side piece 52 and is in
engagenment with the third engagi ng recess 5204 of the
second side piece 52. The fougéh thin plate 64
includes, simlarly to the second thin plate 62, two
thin plates 6402 made of a netal material, and a

gzg;ﬁﬁ§96ﬁ 498 Pﬁ@@ﬁp@@edsb@Pﬁééﬁopﬁ@ thin plates
i gt BRI oo, . LD L RERRE Citectsns

thehmpitbee 6264 1@@&@1@3@96 E%&Ithakth\i@ pAan® tsiqorcoefna:ted
i ncreased thickness formed by the thin plate 6402 and
ftﬁe tﬂlﬁemggtt@veamnamaﬁet% off dhed sREHh haktefhefell 40B,

end cesd h
?1 a 8%% \/\,?1l %h%iﬁg%sgco%gﬁa%&eb %ece Z%ﬁgrﬁgtmin
@Zuaftb 6an@dndn conteeteld o ahet h:@nfd@ld:lthhet lportileat 7464f the

positioned renotely fromthe first side piece 51 is
Péﬂﬁé&dtGlFﬁ@l§l@@5F§c€°4006 of the second battery

cel | gﬁ,%fggkghnemﬁhg%agé 6h°é£€9?f19 Lhea nsem\sﬁ

termn e seco atter 40B. Further,
thetreof ofsetrhehieowvielratllli 1 eplgxhe oﬁ4t\hie| G dex thas 4006 of
al ong the third engagi_ng recess 5204 of thesecond side

phéc&esonds bpdltesd Sty #08m « RResFAPRLNLAPNPRFELED of the
E00z AN dnlin ?ﬁ%a&e%w h bt Rl SvRRIANNG JRHRF S1de

thin ate 65 1 ncludes an extension
piez2epasiang disoda EMQa@@@enmlwa¢h5¢heo¢m@mﬂIﬁygayiﬂﬁe

fourth . .
recess 5204 of the second side piece 52.

The fourth thin plate 64 includes, similarly to the
second thin plate 62, two thin plates 6402 made of a metal
material, and a thermistor 6404 interposed between the
thin plates 6402. In the present embodiment, the
thermisfor 6404 is formed from a PTC thermistor similarly
to the thermistor 6204 described hereinabove.

A portion of an increased thickness formed by the
thin plate 6402 and the thermistor 6404 of metal placed
one on the other extends on the side face 4006 of the
second battery cell 40B at which the second side piece 52
does not exist, and an end portion of the fourth thin
plate 64 positioned remotely from the first side piece 51
is joined to the side face 4006 of the second battery cell
40B by welding, that is, joined to the negative terminal
46 of the second battery cell 40B.

Further, a portion of the fourth thin plate 64
which extends along the third engaging recess 5204 of the
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side piece 54 and extending on the edge piece 56
connected to the second side piece 52, two thin plate

wo gioniemy1dbent | ugs 6504 extendi ng perpendi cul apdyIF20a020683

one end of the extension 6502 and capabl e of being
joined to the fourth side piece 54, and a conductive
portion joining bent |ug 6506 extendi ng

perpendi cularly fromthe other end of the extension

6502 and connected to the corBfuctive portion 74 of the
printed circuit board 70. One of the two thin plate

j oi ni ng bent s 6504 of the fifth thin plate 65.is
FeroRa £4dg Bb?gﬁoﬁz FstﬁerPSGrPﬁl¥hFﬁ°B|§P§ é&nﬂﬂﬁ ffhin

gg?PQSBEbQnSHdaEQVEanSeEhWEGheEHégtﬁgr&eﬁﬁéigﬁ%g4r@%ess

ding. The reason why two such thin plate™] 6l nirng
ba2od.| ugs 6504 are provided is that it is p035|ble to
use onl ben or i ons cut ama
bont _pokiS Gr-EbrE ke HBLREe of® (i fides gn cefTenago 6502

ﬁHEEiﬁ?aEbBOE Eﬁaabagagpéee& B@rEbﬁHeEGEnQet%SQﬁe Ebﬁrtn
conductive portion joining bent lug 6506 of the fif

shde piece B3 andj exteddingt hs tbﬁdadgaveipoetﬁ@ncvmnected

t it b wel ding. Ln.t
E?eﬁﬁﬁtgéhﬁa ﬁ%h%cgﬁﬁchgESthS YRi%' Phate, Bihlng pent
g&esﬁé4léxeaﬁa§ﬁ Pehﬁ@chhhfﬂyeﬁﬁaﬁlBﬁer%@@S%f the
the fourth thin ate 64 and the fifth thin

pxaeesssnmﬁﬁea andnpapebﬁegafubelnGrﬂpnaBdcﬁﬂné@puﬁ@urth

hiin plate ar osi ti.on re

sip8 RipkE) 8571 8bAcBoRabaRgEavhopbPEish) S5¢hihe, eny 1u
ésosOemhéﬁhlhbepéeﬁeﬁdlaudarmyefg052thé akpkirednd of the
Consequently, assenbly of the fourth thin plate 64 and

extension 6APRA pnhdt eosseesadbEoptheorardusitiyey portion 74
Fgr%ﬁe prlﬂtgﬁecgggﬁg@tng?ﬁdEH?nt' in the state

One of the two thin plate joining bent lugs 6504 of
the fifth thin plate 65 is joined to a portion of the
fourth thin plate 64 which is positioned above the third
engaging recess 5204 by welding.

The reason why two such thin plate joining bent
lugs 6504 are provided is that it is possibie to use only
one of the bent portions and cut away the one bent portion
upon exchange of the battery cells 40 such that the
remaining bent portion can be used.

The conductive portion joining bent 1lug 6506 of the
fifth thin plate 65 is joined to the conductive portion 74
of the printed circuit board 70 by welding.

In the present embodiment, in the state that the
fourth thin plate 64 is engaged with the third engaging
recess 5204, the fourth thin plate 64 and the fifth thin
plate 65 which form the negative terminal connecting thin

plate 60B are positioned in the direction perpendicular to
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that the fourth thin plate 64 is engaged with the
third engagi ng recess 5204 and the two thin plate

wQ eoosiemyibent | ugs 6504 are placed on the fourpdT/iF0es/020683

pl ate 64, the surface of the thin plate joining bent

| ugs 6504 is positioned on the sane plane as the
surface of the second side piece 52 other than the

| ocation at which the third engagi ng recess 5204 is
fornmed or is positioned at a gpcation |ower than the
surface of the second side piece 52. Consequently, the
unit of the battery cells 40 held by the hol ding

roheb eide) face HAANPH Hdec mihdadh wanp|4 &whbsstetihied
thereto i.s, mniaturjzed. \Were the_holdin nber. 50
SECOPAFASE BN © AT APPIeE DaCOBPFIRER LY a0 2PETOLY
Rl dnly slove tholtdiirg 640 Qndhithe tHetrarhis grits 65
from each other, and the conductive plate 60 is

diagp bee peaifompedh s iimplldt.ng menber 50 by the hol di ng

menber 30 _while the, condugtiyv | at e . .S i.sol ate
fron1thgu5£9?5ry%8eF e4BFe§ﬁ8$eggﬁgsl&ggﬁ'c%ﬁpgggd%tate
Whist ahedlfloRid itta rC 3R tdhals 11Rs Wnifdde@ ARG tHe a&hird
doubl e- si ded adhesive tape is used to assure isolation
leooRSdRa e assst 3P 4cands thig Xato dhigk pldepaiaining bent

el ] s each ot,her dJ.solat] t: e batt
g&%isé%%& Fﬁ% &héﬁ%&?8%1%F%€g$hﬁ$hﬁ%?%f&gﬁﬁ%%ﬁggT1?&%
Ralrifalce S ahdan! ipligtal eifithd henwmhigys @5@aris

can be reduced significantly and besides assenbly can
pesdithomied ap thshFafiremlafie A% thessukfifqse of the second

r ced..Further r ol.d] : ' ;
S Blgod s otk el TN O the enira
tem olalyjing afegREis G 208K &3S o rmed or5 Q2 paaict il cin de
utilized to dispose the conductive plate 60 sjnp|

wWeicad iome loveiudiare thearsaimfeaes dfoditg GrsaPsh ﬂ%‘— piece

hol di pgDBARERt2Y, the unit of the battery cells 40 held
by the holding member 50 and having the conductive plate
60 assembled thereto is miniaturized.

Where the holding member SO is provided in this
manner, the battery cells 40 are held by'the holding
member 50 while they are iéolated from each other, and the
conductive plate 60 is disposed along the holding member
50 by the holding member 50 while the conductive plate 60
is isolated from the battery cell 40. Therefore, when
compared with an alternative case that insulating paper or
a double-sided adhesive tape is used to assure isolation
between the battery cells, fixation of the battery cells
to each other, and isolation between the battery cells and
the conductive plate, miniaturization of the battery 2 can
be anticipated and the number of parts can be reduced
significantly and besides assembly can bé simplified.

Consequently, the cost can be reduced.
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Accordingly, if, in the state that the battery cell 40
is held by the hol ding nmenber 50, the printed circuit

whomnsde7® i s positioned and di sposed at a fronPCPOIrAnos020683

of the first side piece 51, for exanple, using a jig

or the like, then the conductive plate 60 is

positi oned and di sposed on the hol ding nenber 50

maki ng use of the first to third engagi ng recesses

5304, 5202, and 5204. Accordigwly, welding can be
performed sinply in the state that the printed circuit
board 70 and the conductive plate 60 are positioned, ,
whi ch iRaztthent agens the holging iremben 20 bssenoyided,

Furt her, re the hol di 50,k [
SPboSsaeRboY Phochdr PEERET Po 5B%: ALERE PP ERYxa,
§R§858nhattec¥sascosyndasog, chagbsre456hnand GOBlized to

open~except peripheral portions of the upper face 4002
dnspohe theecohduetivesplatendéPs simplyeWpidP $BPti ons

Sk e DR PR O%R. P BR0ke S VAR LAY rapper 50,

ness upon chargi ng

Ratbeayngey!l sif) oh the ktkee thatt bhekbpasseirycreade40 is
can be absorbed. Further, since the holding nenber 50

tiedd bt thei boldingememhPrpsPei She BFinkeds@aFFeAt board
er f 4 | 0Q4 121
¥§p§5b8?§§§ﬁggédaggd afggoggﬁea% 9 frbn%lg@gﬁaﬁﬁhéfaQ%e

1 € rnner ce of the case

batker¥iael psed@ 6an berukikhinped,ehbéayi weljig diri thies like,
advant ageous when it is tried to prevent the case 10
shephshpacerAyciveomlBEPn§Oshsl PeFitAPRed and disposed on

i.ckn i S ireckho t , Aleh 0%l tisye ;
Fp TR IR LA RelbER] SorRaxiHg, Bk R EPEn TR 55, b
theapesaigt réeekeesi Bab4445ah2t handesand .badteoydiegly.
408 and the negative termnal 46 of the first att%&y
veldingncpy ber REFIPREPGdSHEPLHein the state that the

printed circuit board 70 and the conductive plate 60 are
positioned, which is advantageous for simplification of
assembly.

Further, where the holding member 50 is provided,
since eéch of the battery cells 40 in the first and second
battery accommodating chambers 502 and 50B is open except
peripheral portions of the upper face 4002 énd the lower
face 4004, even if the central portions of the upper face
4002 and the lower face 4004 are swollen to increase the
thickness upon charging of the battery cells 40 or the
like, the thickness increase can be absorbed. Further,
since the holding member 50 does not exist at central
portions of the swollen upper face 4002 and lower face
4004, the gaps 1212 and 1213 between the inner face of the
case 10 and the battery cells 40 can be utilized
effectively.. This is advantageous when if is tried to

prevent the case 10 of the battery 2 from being swollen in
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first thin plate 61 which passes a |ocation of the
edge pieces 56 connecting to the fourth side piece 54.

wabwenenad i ve term nal connecting thin plate 6PE/Mw0E020683

i nterconnects the negative termnal 46 of the second
battery cell 40B and the conductive portion 74 of the
printed circuit board 70 is fornmed including the first
thin plate 61 and the fifth thin plate 65 which pass a
| ocati on of the edge pieces 583to which the fourth
side piece 54 is connected. Even if, for exanple, the

hﬁ gﬁﬁ % acegglnto a _pocket and deforned in the
Fc% SERPSEVPLeOAF S 1PRe external force which is
appl i edrPehbe, JQh@'?QsPQi@éoﬂefﬁiﬁﬁf EQﬁhEbfﬁn?Ithln

term nal connecting Thin plate.60A and the nega
péaﬁenéDAcuhnehtﬁngerhpnnpb¢$et@@Bp@@ntbyerawnmanal 44 of

[ d [ d t t
$hel feadr PATvay sr1NaNE hue b, Seeetidie fedmipal 46
QQSthb%Qrs¥h%a%QB%& ¢839 hdaang EBQﬂdaMﬁhdyﬁaiﬁb4ﬂHé
the present enbodi nent are joi ned together by

ﬁnrs&s@hn@ mdhdengl which passiesi ag Locgtion wii dhe edge

BIEGes hg LonhekkRgntD VB5" Bie'th SIRE itk 5., (T

aBgwhigad teRflinaes conpedeihy tAld plafter BoB2Qhidvpd two
cl anps 230. The pedestal 210 has a flat receiving face

Zmzeﬁﬁﬂﬂhéﬁté wbﬂeneﬂawnveftﬁﬁ@im@deﬁ6c9§eth¢ isgcond
BhEERL, FBaT 0, 498, BER, KGR BB e A2
paﬂﬁteaa&er&altnbbaedpnoxuﬁlEbrm@dth@cqnﬂga@tana(fxrst
gﬂpggggg%gtg?figddkggc¥ﬁ%2ha%%2% %ggtge% t@ﬁfﬂi pass a
location of the edge pieces 56 to which the fourth side
piece 54 is connected. Even if, for example, the battery
2 is placed into a pocket and deformed in the
thicknesswise direction, the external force which is
applied to the joining portion of the positive terminal
connecting thin plate 60A and the negative terminal
connecting thin plate 60B can be reduced, wﬁich is
advantageous when it is tried to prevent failure in
connection.

Now, assembly of the case 10 is described.

The upper case 12 and the lower case 14 in the
present embodiment are joined together by ultrasonic
welding. Thus, a welding jig 200 which is used for the
ultrasonic welding is described.

Referring to FIGS. 35 to 37, the welding jig 200 is
shown and includes a pedestal 210, a horn 220, and two
clamps 230. ‘

The pedestal 210 has a flat receiving face 212 on
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U trasonic oscillations are applied fromthe

contacting faces 222 to the upper wall of the upper
w@eame/0d@19 Each of the clanps 230 has a cont actPamIF0e#020683

232 for contacting with the projecting wall 1002 of

t he upper case 12. Referring to FIG 37, the

contacting face 232 has a flat portion 234 for

contacting wwth a central portion of the projecting

wal | 1002 in the | engthw se djf ection, curved portions

236 connected to the opposite ends of the flat portion

234 and curved in a direction in which they are spaced

whhghfaohovee wadileofi thewdbiver00aseasléhdsdpdagede

fromthe flat portion 234 ingreases conpectin

porti orﬁ"%stg’lf'g zé#t%‘?%o'ﬁ‘ﬁ%c ?15 ?%t‘??g{n%of??%ﬁ g%ﬁ

@chﬁh80ﬁ95¥€dw@9htb@E%igﬁﬁ okown Wppeirngaafl ife thRP@pper

case 12 and the lower case 14 is described. A unit of

thseba2t gnythel pso#dmislydoby thheohpPailng séfssr 190 thed

hayi th d t | at e. 60 h t
ERNTEI MM I S Al ER S
UmﬁkggoﬁictB@ch@%ﬁkiéﬁgeaié appdied Elofm $het Gonftaeting
I ower wal | of | oner case 14 is placed on the

facesv2agd tac§h21gpoﬁrtwel§e9§sﬁap appess caéen i2n FI G

35. Th the u ase 1 tte 0

case 1§£$f fh aﬂﬁ?ls3ng£%h%rg°$9%%?§%% gﬁEe 232
@efﬂ&@hdb&tiﬁgS%&thmhélﬁrogactaﬁ@ @aland ook ife the upper
joining thin wall 1420 of the |ower case 14 is

caser L@d iRederningotai REGr eddssiPocORrtRRELRPPERCLaSE2
Fs2R EhlE BEE RSBk RBcHAR yatse pleifibaie
pbateont be %ﬁ@t@be%@tﬁ&@e$a22210b2tha mwewxaagthwase
gggggigog? LE%V%%P%LrQ%LLSOE3%h%o%%%%2e%?%% %%énGPPOSlte
ends of the flat portion 234 and curved in a direction in
which they are spaced away from the projecting wall 1002
as the distance from the flat portion 234 increases, and
connecting portions 238 for interconnecting the flat
portion 234 and the curved portions 236.

' Now, welding of the upper case 12 and the lower
case 14 is described.

A unit of the battery cells 40 held by the holding
member 50 and having the conductive plate 60 and the
printed circuit board 70 assembled thereto is accommodated
into the inside of the lower case 14, and in this state,
the lower wall of the lower case 14 is placed on the
receiving face 212 of the pedestal 210 as seen in FIG. 35.

Then, the upper case 12 is fitted on the lower case
14 with the side walls 10E thereof directed downwardly as
seen in FIG. 33, and an end of the joining thin wall 1420

of the lower case 14 is inserted into the joining recess
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predeterm ned pressing force as seen in FIG 35 to
establish a state that the contacting faces 232 of the

w@eb@ips79280 are contacted with the projecting Pet/iE005/020683

1002 of the upper case 12. In this state, the cutaway
portions 1421 of the |ower case 14 are positioned at

| ocati ons of the contacting faces 232 of the cl anps

230 corresponding to the connecting portions 238.

Then, the horn 220 is driven 4y ultrasonic

oscillations to apply the ultrasonic oscillations from
the contacting faces 222 of the horn 220 to the upper
tage 4. tﬁbnquaenchye ﬂﬁeahdcahaongiat BpréAonise of the

BPAFnaPRI ALvAPR 1AS01ONSFNESPEudl 58 TDFESH, yAth each

‘Whhbreach other are oscillated to generate heat, and

t he JOInIng recess 1220 and the joining thin wal | 1420
are nellredtinisl seited the ccentachibrg asfagesn22d ¢fcthe horn
t hat

258 GFeLﬁBPEFSﬁp§°2§g anPgﬁagggi Eet %2%8 face%pig by

?Bsdetetﬁihbagp%%g11190%0:&@%@ tsa@noanomce a5d s oof
he sid | s"10E of the upper case 12 and the | ower

eaSebliSboaretp@ndthgtt6hﬁh§°6Gﬁ¢éénSoﬁ?P@§s2§§6°5féhe
nnect to_the f 1
GORRES L, Bk TEGHEaAted, JEphe B YA o

@ng upbekoegad hy.the front side wall 10A and the rear

ide wall 10B, respectively, the opposite side portions
of t he Bbdehiwl stater thetetaweEnBPEhianfetfzdnof Ehe

SBhefF ARSI Uatsipbicgl dhiiitad oo

g agai nst
bbﬁtaaﬁ&hgcaaeeb22gh bmeth@ralaﬁ@sandotbennmmpmndlng to
the connecting portions 238.

Then, the horn 220 is driven by ultrasonic
oscillations to apply the ultrasonic oscillations from the
contacting faces 222 of the horn 220 to the upper case 12.

Consequently, the locations at which the joining
recess 1220 of the upper case 12 and the joining thin wall
1420 of the lower case 14 dontact with each other are
oscillated to generate heat, and the joining recess 1220
and the joining thin wall 1420 are melted and welded to
each other as seen in FIG. 34.

It is to be noted that, while the curved portions
236 of the clamps 230 are spaced from.the end faces of the
projecting wall 1002, since the opposite ends of the side
walls 10E of the upper case 12 and the lower case 14
corresponding to the curved portions 236 are connected to
the front side wall 10A and the rear side wall 10B of the
upper case 12 and the lower case 14 and réinforced by the

front side wall 10A and the rear side wall 10B,
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of the clanps 230 with the projecting wall 1002 are
cancel ed, and then the case 10 that the upper case 12
wa@neh6m14 ower case 14 are integrated with eachCDiess/020683
is renoved fromthe welding jig 200. According to the
present enbodi nent; the joining thin wall 1420 is
provided at the joint portion 1401 of the | ower case
14 while the joining recess 1220 is provided at the
joint portion 1201 of the uppgg case 12, and the
projecting walls 1002 are provided at |ocations of the
outer faces of the side walls 10E positioned on the
eubpecsitelgf the ppposnger stdespd22@osschLt h;ane tSh@p walls

extend al ong the joining recess 1220. Accardin
RAEn L8hEnpoRHE BB BPORL Les8a OinaE 6400 t o L RET G, B twaTaly

ﬁS@h%2w§BQh%Fge|8W@Ec% $6.14 are joined together by

trasonic welding int e State that the welding jig
200 i s xprénctlesl wel@im@elexcompieye@f the preﬁecngng

Il 1002 th tact
B8RAPS T2 3hecRPRE: SAPEn 12nETerder BOETR 200 8N dPgc FoRFact
?%Elthéog%aﬁ %i Bgpayitanehel bodielck ihdawatile 19iode a4 | s

he contact between the contacting faces 232 of
thacelladps add0 thed the eadef 40e thiatt rtélepmp@@t |qa§ev\d12 and

1002 .can be mai ntai ned. go % ntI def n%%é¥1
the LOWRE ﬁ@?Fl&ﬁsaf?Oin f§TEAS Case 12
%ﬂho%a LeQWRY tﬁ@seaeiﬁﬁ@n Jta.@ Qrowent ed and wel di ng of

the upper case 12 and the | ower case 14 can be
perfornndcnrdhngetoatheprasehérembﬂdtm@nﬁre§bﬁtJOlnlng

SRIGTEST 0.5 e B P 90 s o

Jti’x'er‘tloféb‘éﬁ:t icare 1304nane 1:41%1 Jfintihgy WepRIsscaedl A and
the lower case 14 joint with each other, the location

pirovtidedr ejtedthieng odaltl pPaTZomhiled ] ©f the upper case 12,

and the projecting walls 1002 are provided at locations of
the outer faces of the side walls 10E positioned on the
outer side of the joining recess 1220 such that they
extend along the joining recess 1220.

| Accordingly, when the joint portions 1201 and 1401
ofithe upper case 12 and the lower case 14 are joined
together by ultrasonic welding in the state that the
welding jig 200 is contacted with the'extremity of the
projecting wall 1002, since the contacting faces 232 of
the clamps 230 contact with the end face of the projecting
wall 1002 having a higher rigidity than the side walls 10E,
the contact between the contacting faces 232 of the clamps
230 and the end face of the projecting wall 1002 can be
maintained. Consequently, deformation of the joint
portions 1201 and 1401 of the upper casev12 and the lower
case 14 can be prevented and welding of the upper case 12

and the lower case 14 can be performed with certainty.
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positioned on the lower wall 10D side is positioned on
the lower wall 10D side with respect to the end face

waddiscmaty t he end of the side wall 10E remai ni PQI/arRoedneo6ss3

upper case 12. Consequently, a gap between the end

face 1201A of the side wall 1CE of the upper case 12
and the end face 1401A of the side wall 1CE of the

| oner case 14 is covered with the projecting wall

1002. Therefore, even if the 3gmgnitude of the gap
varies along the |engthw se direction of the case 10,
since the gap is hidden by the projecting wall 1002, a
fine viRwritier heirasee IPrésenbtenkodiesnt Fuin hthe shate

cutaway portions 1421 f d.on.the_jQisni ' C s
thef TiobIRLoFng EnFBnuRALof 200 Bat MAERERE $A° thd Jotning
£EEESPPPRdhNEnhOothBej8RhEr psdeofE 2202ChAAgULAL BiFapte

as viewed in plan by renoving the joining thin wall
apper Faseeldr epdt hheahowar Bpsehildéhiphatpyithosgcky other,

the joining recge 1220 .and.the | oL ni t hi .1, 1420

ke heprbadno8h RBraphg BaRiba vRan sB82ihistias 1V
B¥SEs2ofiBEChhakheMbileghivA3) QvEr Bliaei Ag postiltacnesi da the
or the outside of the case 10 fromthe joint portions

100¢rand11400Dcahdbevwitibprespest tRetBrorBA $ac 44014 at
tuati t hat [ I
i etsnggﬁﬁgégfhgé ?ﬁgagitﬁbhaEF&89W§ngu%8fEﬂ@'h%%e&a%%se

Vi ew of cas can b

pheverbeseqlieh t el  ai dap! bétwosn cthel éndgfatbel20bAndbf the
by which portions of the joining recess 1220 and the
podei nglihilREwaE| the2oPReTt Faskeldedntolhei 6Rd face 1401A

carrespandi_n cQrn [ i.QAS 12438 Of i
Bonche: Pager dead 255 BE"ERE 2PuRR Ui ad i gdyetea wit
heeopRogeettiay Waan tboze arhéhefotrberevehded the

| ocati ons, and a phenonenon that excess materi.a

pagniltodengfr b, oRe W@Fﬁ?spéﬂppﬁh§hf2éfn§ﬁﬁwf£%1q¥§e°ti°n
bie2Rhg %%s%pﬁ%%rshﬁcgi%%EYQ%$ QGC Wi -addaVeNerithd Bpridfecting
wall 1002, a fine view of the case 10 is not damaged.

Further, the cutaway portions 1421 are formed on
the joining thin wall 1420 having a length of a great
dimension corresponding to the major side of a rectangular
shape as viewed in plan by.removing the joining thin wall
1420. Therefore, the amount by which the pdrtions of the
joining recess 1220 and the joining thin wall 1420 are
melted upon welding can be limited. Consequently, excess
material (mold chips) overflowing to the inside or the
outside of the case 10 from the joint portions 1201 and
1401 can be suppressed. Therefore, such a situation that
excess material flows out from the case 10 to damage the
fine view of the case 10 can be prevented.

Further, in ultrasonic welding, the amount by which
portions of the joining recess 1220 and fhe joining thin

wall 1420 at the welded locations corresponding to the
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present enbodi nent, since the cutaway portions 1421 of
the | ower case 14 are positioned at |ocations

weoosespPpondi ng to the connecting portions 238 BET/IFB05/020683

contacting faces 232 of the clanps 230, appearance of
excess material can be prevented further effectively.
Consequently, such a situation that excess nateri al
overflows to the outside of the case 10 to damage the
fine view of the case 10 can B& prevented. Further,
where the outer faces of t he front side wal | 10A, rear

side wall 10B, .ypper | ower I 0D, dt
GoRBRERY oz R ¢ TL0F Foie PAASIATS AACes A BE the

fhmpehaesed fﬂ‘k“é’iyhac‘éi %d‘dn{&e g‘ife%lt“é&t 't@ﬂﬁu ¥Hbse at the
depressions, if ultrasonic welding is performed wth

ol ego weddieidn d oicaddon232 anfd teh @ heinames) 023 0t hedn texat et
Fahe U8, AR A S AR g 200
432 10afaphilee & %rag)%a%quc qQntat, Wd Rddig endolvdeerof ihhehe

projecting wall 1002, the enbossed faces are not
@mg@ct @mquame@tu.s mqms:shebuduttawalyh@tonm@rfs N34 exf the

damaged. Fu , ce .t d face of th
TRleas AT R0 B tonad it d SRk ke pre sPonding to
et Q:fohn%dt&n'g_o A iiohs0 2380t he ¥onUFRAdd Fhces 232 of
chanber, even if it is damaged by the contacting face

132 eflamps @3ANpEPIBRranee GfmeFeesse Materialamamn e

P vBadel Bkt SRy haaly | EORaPRERRENy, BUEL"Y

@a%@aitAlonOthat feddcedd widtedtiiale oR@HFADNsO Y/ .t tbuitiside of
is to be understood that changes and variations nmay be

ﬁ@@ecﬂsﬁhd@tt@EQQMﬁQWgtmﬁo@MﬂQBWﬂ§WWQf(ﬁthﬂﬂﬁﬁ(ﬁ tGRn be
%@éJ@Mt%%.clalns . CLAI M5

Further, where the outer faces of the front side
wall 10A, rear side wall 10B, upper wall 10C, lower wall
10D, and two side walls 10E of the case 10 are formed, for
example, from embossed faces having fine projections and
depressions, if ultrasonic welding is performed with the
contacting faces 232 of the clamps 230 contacted with the
locations of the walls, then the embossed faces are
damaged. However, since the contacting faces 232 of the
clamps 230 contact with the end face of the projecting
wall 1002, the embossed faces are not damaged and there is
no possibility that the fine view may be damaged. Further,
since the end face of the projecting wall 1002 is a
sliding face when the battery 2 is loaded into a battery
accommodating chamber, even if it is damaged by the
contacting face 232 of the clamps 230, the damage does not
stand out.

While a preferred embodiment of the present



1 . Abattery conprising: a case; and a battery cel
accommodated in said case; wherein said case is
walzoobded1d n a thi cknesswi se direction of said BeEl/irE095/020683

cell into a first case and a second case; said first

and second cases have joint portions fornmed al ong

peri pheries of the joint portions for jointing with

each other; the joint portion of one of said first and

second cases has a joining thjgn wall formed to extend

al ong a periphery of the joint portion and project in

the thicknesswi se direction; the joint portion of the |,

ohventobnshas beenit dasdrsbedndsingesphaifac) temingg such
recess fornmed to extend al ong a peripher f the joint

deserbption +8cEryi hblgaFaanVﬁiﬁk}rPﬁFﬁ &B&V'i ﬁ‘?gjr 3é'dls to

#Qeﬁﬁbgrégogdsnggﬁ thghgsg! GnhOLatiRLEbhENMag beamdde
rrst and second cases F0|nt wi th each other] said

wothouy feparvwahlh findmsahd gpinihgoresespei pfwitheh

sai d jpinin% thin wall is inserted while said joint

Pt iP¥hBIoFL&2ME-first and second cases joint with

each other are joined together by welding; and said

the other case has a projecting wall fornmed at a

| ocati on of an outer face positioned on the outer side

of said joining recess in such a manner as to extend

along said joining recess. 2 . The battery according

toclaim1l , wherein said case has a formof a

flattened rectangul arpl ate,
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said first case has a rectangular |lower fall facing
one face of said battery cell in the thicknessw se

walzaensioon and side wal I s extendi ng perpendi cuP@r/iB2005/020683

fromthe four sides of said |lower wall, said second
case has a rectangul ar upper wall facing the other
face of said battery cell in the thicknessw se
direction and side faces extendi ng perpendicul arly
fromthe four sides of said ugper wall, said joint
portions of said first and second cases are forned
fromextremties of said side walls, said joining thin
wall is fornmed at the joi nCLAGMSi on of said first

case, and said éOlnlnc recess is fornmed at the joint
portlonlof SRR 2 ‘. The battery according
to cl alpéasg\he&@dn sald case is flattened and has a
rectangul ar shape as viewed in plan, said first case
has a rachatigetarce bheacéamodatedginneatdcease: sai d

battery cell in the thicknpessw s ifecti .d

wal | s e‘ﬂ%ﬁ%l’r%gsi)’ec?p%ﬁ ctff & 1"{/”??%#? h ?%b?ﬂg?ggvs&g
aﬂ-gc't%’ﬁf o‘f’aLsEJ.dSBh@té?goegliaiﬁtbaé Fireet eage and a
upper wall facing the other face of said battery cel

Bacbhd bhseknessmnse direction and side faces

extendi n erpendicularly fromth f '
upper m%$+8 ég J%Ri %??éo %S%$ salé ié?g? ggﬁﬁébgs
§6§ﬂ€é ﬁ§§ﬁ§ peeipaertdst bemeast HeAnti porefiond dox de
wal I's, and said projecting wall is forned at a

Jodatiing Uﬁtbaethfothgge of said side walls of said
;:gzg‘gﬁhsﬁcggg aggr éghofoéﬁgsgfngaig EEfskanHHngond
cases has a joining thin wall formed to extend along a

periphery of the joint portion and project in the
thicknesswise direction;

the joint portion of the other of said first and
second cases has a joining redess formed to extend along a
periphery of the joint portion for receiving said joining
thin wail inserted therein in a state that said joint
poftions of said first and.second cases joint with each
other;

said joining thin wall and said joining recess in
which said joining thin wall is inserted while said joint
portions of said first and second cases joint.with each
other are joined together by welding; and

said the other case has a projecting wall formed at
a location of an outer face positioned on the outer side
of said joining recess in such a manner as to extend along
said joining recess. '

2. The battery according to claim 1, wherein

said case has a form of a flattened rectangular
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rectangul ar shape. 4 . The battery according to claim
1, wherein said case is flattened and has a

wo embacyud ar shape as viewed in plan, said firBtT/oRees/020683

has a rectangular lower fall facing one face of said

battery cell in the thicknesswi se direction and side
wal | s extendi ng perpendicularly fromthe four sides of
said I ower wall, said second case has a rectangul ar

upper wall facing the other fgce of said battery cel
in the thicknesswi se direction and side faces
extendi ng perpendicularly fromthe four sides of said

FbPEﬁamall sai d %oint portions of said first and
second ca r f : . . _
oo SheE A IR N AL POyt Fabl SPacing

beeathes of sach phttbBegecefilsandthedehnekhessivisei d
first or second case which correspond to the two_major

Sidectdpnt padr eddanyalar sKhipRIALAISRERPENARRHEATY tfgom
exLend,at cajuni or Lppo SELENGLRGIONt from the side

efy~according to’'claim1, wherein

sai d cag#id Sséddiid evgse anas hasrectengabgnl appehapal s
viewed in plan, and a cutaway portion is_forned_ at
gachngf thécathéﬁsfaﬁemﬁﬁcﬁaéﬁu atseRYngethi Anndie

Eﬁibkngngglgg h§§eg hﬁﬁ §Eﬁ§sfﬁEeEh§xE%ﬁhiﬁ | ar

FSTpoSItrone near to the m nor es of

bEQpéﬁa&aagakay shameth¢ Eenmvsngebhef|saudngpmhnwwall‘
wall. 6 . The battery according to claim1l
sai d ca%@l%a3°hnFoPﬂ?B%o%Sf?%t?%h@df%ﬁﬁfaﬁﬁﬂlﬁ?ﬁ?ﬁ?ecases

are formed from extremities of said side walls,

said joining thin wall is formed at the joint.
portion of said first case, and

said joining recess is formed at the joint portion
of said second case.

3. The battery according to claim 1, wherein

said case is flattened and has a rectangular shape
as viewéd in plan, '

said first case has a rectangular lower fall facing
one face of said battery cell in the thicknésswise
difection and side walls extending perpendicularly from
the four sides of said lower wall,

said second case has a rectangular upper wall
facing the other face of said battery cell in the
thicknesswise direction and side faces extending
perpendicularly from the four sides of said upper wall,

said joint portions of said first and second cases
are formed from extremities of said side walls, and

said projecting wall is formed at é location of

each of those of said side walls of said first or second
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said first case has a rectangular |lower fall facing
one face of said battery cell in the thicknessw se

walzooensioon and side wal | s extendi ng per pendi cub@r/iB2005/020683

fromthe four sides of said |lower wall, said second
case has a rectangul ar upper wall facing the other
face of said battery cell in the thicknessw se
direction and side faces extendi ng perpendicul arly
fromthe four sides of said ugper wall, said joint
portions of said first and second cases are forned
fromextremties of said side walls, said joining thin
wdde iwhifgly marrgspand erths dovgardjon sfdesi of ctse
q:te %a[ o]¢ tairon of the joint portion of said first case
FEKHNT U e’ '4Bte at an extremity of said side walls

at an oyterngi datRerly aBceraiaydteasdaiand ,S¥nrein
joining recess is formed at aninner side portion of
sai d caseidt caseodst faatsenedeandi hasper triegk anfgusaind shape

C C | eaving an end face of an extremty of
S%% SH%W 215\%'/&1 Ip§'a§{' an outer side portion of said case.

7 . Theshatt efiysacegedi Rest 8 ebatBhgulavh@o®e? $A1d facing
case is flattened and has a rectangul ar shape as

Pnend@den off srriddat tenkceddsdmhadhen thdsknradwise
I r..f.all faci 0 f.ac f id battervy..cell in the
Lo iy A O R A & ety R G ap TY 'fom

Rdvep ERdirC Widldsy off aildadwiyd waldes of said | ower ‘
wal I, said second case has a rectangul ar upper wall
faci ng theidt ReFordcease Rapdaprecbapguedar pppemewall

CARESI Sl LR AIY 1R BHETY N
walilcks@isdwitientdip@dtiens anfd sdide fhaces it RTIY
%%i%%ndicularly from the four sides of said upper wall,

said joint portions of said first and second cases
are formed from extremities of said side walls, and

said projecting wall is formed at a .location of
each of those of said side walls of said first or second
case which correspond to the two major sidgs of the
reétangular shape in such é manner as to extend at a
uniform projecting height from the side wali.

5. The battery according to claim 1, wherein

said case is flattened and has a rectangular shape
as viewed in plan, and

a cutaway portion is formed at each of locations at
which said joining thin wall positioned on the two major
sides of the rectangular shape is positioned rather near
to the minor sides of the rectangular shape by removing
the joining thin wall.

6. The battery according to claim 1, wherein

said case has a form of a flattened rectangular
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are formed fromextremties of said side walls, said
joining thin wall is formed at an inner side portion

wotoosaé™icase at a | ocation of the joint portipeT/mf005/020683

said first case leaving an end face at an extremty of
said side walls at -an outer side portion of said case,
said joining recess is fornmed at an inner side portion
of said case at a location of the joint portion of
sai d second case |eaving an et8l face of an extremty
of said side walls at an outer side portion of said
case, said projecting wall is fornmed at a | ocation of
Rdaheof those of said side walls of said second case

whi ch c%{(fspjgpgttgaggehé chfw{aégﬂ%r %o&@f fall facing

rect angu ape, and a Lon a

phej eatengfwehlidi bapeeryi csed an the kthieknealswisiede
i s positioned nearer to said |ower wall with reipect

gbrafténn pRfesafealadier BXLPPISNISREIPENGd CRAAray Trom
?ggﬁ%gpg?FRHeéab Eh&gtgsééﬁ wa g state that said

Ions of sal I'rst an Second case j oi nt
with ea@ha@t@emomﬁthasalma$oanr@gtamgulmalhppesewaku
in said £0|n|ng recess. The battery a&cord

a 1y

Epgingltl ewﬁéPéan§SPd°§a§élﬂa§a§tP6VnF ened
Fﬁﬁ&ﬁﬂ?g%?&;@lﬁﬁ§ec%§bg BhasglaaS%aEag axtenlangyl ar

ower acl ng one tace of said battery cell in the
phrphndiswﬂaelylfeomlmheaﬁdu3|dédualbf enudnmpmyr wall,

perpendicularly fromthe four sides_o i d
wal |, s%?ﬁdsé%%ﬂﬁ pottismg of 32t nﬁh?%faﬁﬁﬁeﬁeﬁBPP cases

Eﬁ B 2LOR! o gaeemakiéélefbgh&arﬁlaﬁlMdr1s,
nessmnse irection and side faces extending

said joining thin wall is formed at an inner side
portion of said case at a location of the joint portion of
said first case leaving an end face at an extremity of
said side walls at an outer side portion of said case, and

said joining recess is‘formed at an inner side
portion of said case at a location of the joint portion of
said sedond case leaving an end face of an extremity of
said side walls at an outer side portion of said case.

7. The battery according to claim 1,'wherein

said case is flattened and has a rectangular shape
as viewed in plan,

said first case has a rectangular lower fall facing
one face of said battery cell in the thicknesswise
direction and side walls extending perpendicularly from
the four sides of said lower wall,

said second case hasha rectangular upper wall
facing the other face of said battery cell in the
thicknesswise direction and side faces ektending

perpendicularly from the four sides of said upper wall,
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perpendicularly fromthe four sides of said upper
wall, said joint portions of said first and second

weamescale forned fromextrenmties of said si dBCTEFA065/020683

said joining thin wall is forned at an inner side
portion of said case at a | ocation of the joint
portion of said first case |eaving an end face at an
extremty of said side walls at an outer side portion
of said case, said joining repess is forned at an

i nner side portion of said case at a |ocation of the
joint portion of said second case_|leaving an end face

of an Sa¥ErAAInbPYRIEPRT RF BA1d HTSh Wi eFeSPRd cases
g)?é;f?PmQ £254 8§§§ﬁm%?i?ﬁp69l E?ﬁ.hngi&@! ah§sf,or ned

ocati on of eac ose.of sald side walls of
sai d secnidl paielvdi thic ova Ek pondf dxmédeat vwan nbpoer side
si des of the rectangul ar shage .an egd Lace whi ch .
PeRRiAR af SALExCRER 8y Bf LQSRHICRdRIWEPRsIgRnSaPgTtion of
[Ly§te£ASE ?QQe?QeSQSn&aSﬁ YHECRaEEMRENENAbxRPemity of
extremty of said side walls of said second case afe
sahdedifleowatashatt hnr ouhetrheitibi pkntdoni of drhidciase .
in a state_that said joint igtéions of said, first igd
second THk® OIS T¢CEFR WM Pt PR atH ot hEtde

Yo1P1581 ¢i 0hRaNgakhi BtWa! LobREebhedsi Bngakdin® BoRGion of
recess, and a location at which said projecting wall
saigosetondedasa libeviingeanwehl §ade pf posexitoeadty of

t to

280°%48 2auls' 91 aa Bubell S0k PBBEE ohCpR oG4, KRGS,
first c4$fd projecting wall is formed at a location of
each of those of said side walls of said second case which
correspond to the two major sides of the rectangular shape,
and

a location at which said projecting wall is
positioned on the lower wall side is positioned nearer to
said lower wall with respect to an end face at an '
extremity of said side walls remaining on said first case
in a state that said joint'portions of said first and
second case joint with each other with said'joining thin
wall inserted in said joining recess.

8. The battery according to claim 1, wherein

said case has a form of a flattened rectangular
plate,

said first case has a rectangular lower fall facing
one face of said battery cell in the thicknesswise
direction and side walls extending perpendicularly from
the four sides of said lower wall,

saild second case has a rectangular'upper wall

facing the other face of said battery cell in the
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thicknesswise direction and side faces extending
perpendicularly from the four sides of said upper wall,

said joiﬁt portions of éaid first and second cases
are formed from extremities of said side walls,

said joining thin wall is formed at an inner side
portion of said case at a location of the joint portion of
said first case leaving an end face at an extremity of
said side walls at an outer side portion of said case,

said joining recess is formed at an inner side
portion of said case at a location of the joint portion of
said second case leaving an end face of an extremity of
said side walls at an outer side portion of said case,

said projecting wall is formed at a location of
each of those of said side walls of said second case which
correspond to the two major sides of the rectangular shape,

an end face which remains at an extremity of said
side walls of said first case and an end face which
remains at an extremity of said side walls of said second
case are spaced from each other in the thicknesswise
direction in a state that said Jjoint portiohs of said
first and second case joint with and are welded to each ’
other with said joining thin wall inserted in said Jjoining
recess, and

a location at which said projecting wall is
positioned on the lower wall side is positioned nearer to
said lower wall with respect to an end face at an

extremity of said side walls remaining on said first case.



