1 DESCRIPTION BATTERY TECHNICAL FIELD 5 The present invention
contains subject matter related to Japanese Patent Application JP
2004-367325 filed in the Japanese Patent Office on December 20, 2004,
the entire contents of which being incorporated herein by reference. 10
This invention relates to a battery adapted to be removably loaded in an
electronic apparatus. BACKGROUND ART A battery including a case in
which a battery cell 15 or cells are accommodated is known and
disclosed in Japanese Patent Laid-open No. 2002-245993. In the battery
disclosed in the Patent DocumeRE #i&édsSel igttlivided into two first and
segonecases individually having joint portions at which they are joined
together. A joining 20 thin wall is provided at the joint portion of one of the
cases such that it projects in the thicknesswise direction of the case.

Meamwhile, a jqiping 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 25 HHesjoimgrortionsiofthe twotases afd jointed withcéachs otiser. In

thg,state.fhat the oiping posions aink i, each afher,ihe jejping dinywall
and the joining recess are joined together by ultrasonic we ing. 30
DISCLOSUREOF HIMENTONX ¢nh Batterythattwdeasedare pined 004,

%@Sﬂgﬁg%%e contents of which being incorporated herein by
reference.
This invention relates to a battery adapted to be

removably loaded in an electronic apparatus.

BACKGROUND ART

A battery including a case in which a battery celil
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 jeoined together. A Jjoining
thin wall is provided at the jeoint portion of one of the
cases such that it projects in the thicknesswise directicn
of the case. Meanwhile, a Joining recess 1s provided at
the Jjoint 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. 1In 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



ultrasonic welding in this manner, if they are welded while the joint

portions of them are deformed by partial deflection or the like, then the
welding is not performed with certainty. Therefore, it is important how to
prevent possible deformation of the joint portions of the two cases. It is
desirable to provide a battery that two divisional cases can be welded to
each other with certain-_v. According to an embodiment of the present
invention, a battery is configured such that a jomlng thinwalland a .
joining retesE aré pr&n&ed%ﬁd apiviectfG wal S provits a‘r%%cﬁ?oh by
ofian guterface positioned ondhe ouerside-of the jeining recess plavsded
on one of first, and second cases such that it extends along the joining _

FEtess. 3 AP A8Pe@YF the HveRtion: HiBreds préided HHhtay P2+

eampHEsingsa caserard ajbattery selhaccommedatedinisaid €aseer formed
wherein said case is divided in a thicknesswise direction of said battery

CBIFRtGE Tirét-Bage and's SECoHTFeast” safl _TSP&Rd 88ContPeases ﬁ)mv“m

joind portiansstormed:along peripheriesf the joint- perioasder jeitingyc
with each other; the joint portion of one of said first and second cases has
&foiiag thin wall formed to extend along a periphery of the joint portion

and projegt in thesthicknesswise direstion:fhe join'a pertion of the ether of
said first and second cases has a joining recess formed to extend along a
pEripheRPBEthe B SpGEON 6T réteidfg Seid firing iR Swalkinssrted

certainty.

hccording to an embodiment of the present invention,
a battery is configured such that a jolning thin wall and
a joining recess are provided and a projecting wall is
provided at & location of an ocuter 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.,



therein in a state that said joint portions 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. 3a In the battery, the
joining thimwalkard thegoininggecessare providedthand besidestheided 2
paRiolecting wall is, provided which is formed gt @ locafion.of-an.oufgr face. « o
of one of the first and second cases which Is positioned on the outer side
- inof thé joining #é6ess providedon thé bhe of alké€ first and Seécoritb€asestin @
+n3Uch a Mmanner assteextend alongdhe joiping recess-Lherefore whendthes
joint portions of the first and second cases are joined together by

Cagitradtitic Reldffgira SBRSthata Weldig fig is*Eont&cted hiththé Thd ‘et Ve
i ctherprojestingamall, sincensantagting jaces-of ighampscontact withithe engdine

face of the projecting wall which has high rigidity, the contact of the . -
POgomieling fice Odf%é%?arﬁ%%%n&?ﬁéleﬁal?g&&é of the projéctinig it ¢an
onke keptwwiiki certainty and deformation acfdhe joint portieris:afthefirstand: 1 1

¢ Second, cases can be -preyented, Consequently, %et 0 divisignal cases _
oo el alh Sakiimey. BHER DESCRIPTION OF BRAVINGE T o
PRI ctis Bpetspectivé view: of a batterylaccording to Afirstiembodiment 2on
oﬂﬁE@%pg¥ﬁ%E”B@n@¥¥d first and second cases has a Jjoining

recess formed to extend along a periphery of the

[
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portion for receiving said doining thin wall inserted
therein in a state that said Jolnt portions of said first
and second cases Joint with each other; said Jjoining thin
wall and saild Jc¢ining recess in which said Joining tThin
wall 1s inserted while said Jjolnt porticns of said first
and second cases Joint with each other are Jjoined 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 jeining recess.



FIG. 2A is a plan view of the battery; 4 FIG. 2B is a view as viewed in the

direction indicated by an arrow mark B of FIG. 2A; FIG. 2C is a view as

viewed in the direction indicated by an arrow mark C of FIG. 2A; 5 FIG.

2D is a view as viewed in the direction indicated by an arrow mark D of

FIG. 2A; FIG. 2E is a view as vieweddn the direction indicated by an

arrow mark E of FIG. 2D; FIG. 2F is a view as viewed in the direction 10

indicated by an arrow mark F of FIG. 2E; FIG. 3A is a front elevational

viewLof thedattety;cFIG. 3B:is a viewiasg vielwed imihe directionhindicatedng

by an arrow mark B. of FIG. 3A; FIG. is a view as viewed in the  _ . ;
o oA TS Rty o SoN SR ol b, SALFIC Ay wall io
prperspedtive viely 6fthé battedy a5 viewad-fromPan obliquelyforaardiyce of

onWpward direction, (EIG. 54s aperspective view,of the battery in areversed .,
state as viewed from an oblique upward direction; 20 FIG. 6 is a sectional
ChgieRFéfthe bateny FIG T id Alperdpedieidwrotan Giperrtase st e ©Ff

+ natterysfrlGs 84s aferspective view of adeower case:0frfhe baitery 26xtend
_FIG. 9 is a sectional view of a connector section of the battery; FIG. 10 is

2Lapérspettive Vidw' of'd battéfy"Call sectibir ot the Hattey With a'dise 1 O+0*

ootefoved; of the first and second cases are joined together
by ultrasonic welding in a state that a welding Jig 1s
contacted with the end of the projecting wall, since
contacting faces of clamps contact 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 porticns of the first and second cases can be
preventaed. Conseguently, the fTwo 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. 2ZA is a plan view of the battery:
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FIG. 11, is a perspective view of the battery cell 30 section of the battery
with the case removed but as viewed 5 in a different direction from that of
FIG. 10; FIG. 12 is a bottom plan view of the battery cell section of the
battery with the case removed; FIG. 13 is a top plan view of the battery
cell 5 section of the battery with the case removed; FIG. 14A is a view as
viewed in the direction indicated by an arrow mark A in FIG. 12; FIG. 14B
is a view as viewed in the direction indicated by an arrow mark B in FIG.
12; 10 Flgs %5 is a.view as viewed in the di(riection jndi%ated b%/ an arrow
mark A in I}; .13 FIG. 15878 A view as Viewed in fHe-difection" indficated
by dncartew nark BriekEwl 316 SB 16 o A8@re Jerspective views as

viewed inF#t?w dif&{ent directions showin%v%scgttery ggll held by a .holding

member of the ba te%ys; AIG."19"isEn gxlp oded b%lrs Cti isvw of the

batiery=cedidthie/haldingrmembet rand canductive piates of the battery; 20
FIGS. 20@ d % B are f%erspective views of A frinl d circuit board of the

battery as Vigwed in™ differént diréttions FIES 211s B ferSpédtive \idw of
thedhaldinga member; 254G Su22vand 23 arzperspaetive views of the
conductivg plates; FIG. 24 |5 a perspective vigw, of welded portions of
indicated by an arrow mark & of FIG., 2D;

FIG. ZF 1s a view as viewed in the direction
indicated 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 1s 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 obliguely forwardly upward direction:

FIG. 5 1s a perspective view of the battery in a
reversed state as viewed from an oblique upward direction;

FIG. 6 18 a sectional view of the battery:;

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 cass removed;

FIG. 11 1s a perspective view of the battery cell

section of the battery with the case removed but as viewed
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one of the conductive plates of the battery cell; FIGS. 25A and 25B are
perspective views of the 30 battery cell; 6 FIGS. 26 and 27 are
perspective views of the connector; FIG. 28 is an exploded perspective
view of the 5 connector; FIG. 29 is a perspective view of a connection
terminal of the connector; FIG. 30 is a schematic perspective view
illustrating connection between the congection terminal of the connector
10 and a contact of a counterpart connector; FIG. 31 is a view as viewed

in the direction indicated b A of FIG. 8; FIG. 32 is a vi
L8 Vit PARE Hrekna HACHea by an S nafc B of 6. 8: 15 FIG.

33 is a schemativviaw showing: jeintpostions: efi therupper easetandthes11
lower case before welded; FIG. 34 is a schematic view showing joint
SERBE Tt the UhPeP SR8 aitd e TowdiSoacd et CRANEE FIG. 35 is a
schematigyew oba welding dig; 20 £1G361s anr enlasged sekematie view
of part of FIG. 35; and FIG. 37 is a view as viewed in the direction

nacated® By ar2fohaik X of Fi6. 3525 BEST-RBDEFOR

CARRYINGOUT THE INVENTEQNAN emhogiment efithe present; on
invention is described below with reference to the drawings. Referring

et RiEss! Pib 8™ PARG I fHefeds Shovha battéry to which the

present invegtion iapplied. view as viewed 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 A in FIG. 13;

FIG. 158 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
helding member of the battery;

FIG. 19 ié an exploded perspective view of the
battery cell, the holding member, and conductive plates of
the bhattery;

FIGS. 202 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 holding
menper;

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. 20A and 2Z5B are perspective views of the
battery cell;
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30 The battery 2 shown is removably loaded into a battery
accommodating chamber, for example, of an electronic 7 apparatus. The
battery 2 includes a case 10 for accommgdating two battery cells 40, a
connector 30 exposed from the case 10, 5 a holding member 50 for
holding the battery cells 40 in the case 10, a conductive plate 60, and a
printed circuit board, 70. The case 10 has a form of a flattened rectangular
Diate A, e présart SreBocte e Tatianed and nab 10, - CRALEEor
rectarigilarshape aswvieweddn ptam diheccaseMeisdivided in ahe
thicknesswise direction of the battery cells 40 into an upper case 12
connecrtoxr . .
Serving as a second case and a lower case 14 serving as a first case. As
seernrindrigure 33; the wpperand lowercasesd? andd4raredbjoinedrminal
;%%ether throg%Q@joining thin wall 1420 and a joining recess 1220. The
Uppe?%ra@ee(iz and the lower case 14 have joint portions 1201 and 1401
provigded orsperiphetiesdhereof far jointing:with eack otheri 20 Referingng
to FIGS.4-8, the case 10 is formed jn the form of a flattened rectangular
CONRTAE HaVingar GpPerwall “TOC and 2 fower whil TOD Bositidhed at'the -
and oppesite-ends 4 the direetion-a thickress, aqairof left and right side
walls_10E positioned at the opposite ends in the direction of 25 a width
having & dimension Yreatel tiah thethickneSs, dhd & front sidd wall 1oA 2 ==¢
by andarnear sigerwalh 10B positiored at the opposite ends of a length in a
forward and backward direction having a dimension greater than the

width' £ t6 “be- fiofed that thideftwalE dnd rightWard difsction of th** == -S9

by an arrow mark B of FIG. &;

cf

FIG. 323 1s a schematic view showing jeint portions of
the upper case and the lower case before welded;

FIG. 24 is a schematic view showing Jjoint 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 view 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 MCODE FOR CARRYING OUT THE INVENTION

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

Referring first to FIGE. 1 te 3, 11 and 19, there is
shown a battery to which the present invention is applied.
The battery 2 shown 1s removably lcaded intoc a battery

accommodating chamber, for example, of an electronic
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30 case 10 is represented as that as viewed from forwardly of the case

10. The lower case 14 has a lower wall 10D of a rectangular shape as

viewed in plan which faces one of the 8 opposite faces of the battery cells

40 in the thicknesswise direction, a front side wall IOA and a rear side wall

10B 5 extending perpendicularly from the minor sides of the lower wall

10D, and a pair of left and right side walls HE extending erpendicularl% o
22Dt e mAGFSIHES bF e lowe WA 107 THE Upper case 12 Fag & ta™ ing
two Upperwall 10€1of-a 10 rectangulaeshape 3% vieweddaplan-whichifaces se 10,

the other one of the opposite faces of the battery cell 40 in the

2 DihiknEssige Brection: Aol side' Wal DA% & Téar Side’wal 108" “he
caséxtending perpendiculatlyfremdhe mingrsides rof the sipper wall 10CGsoard
and a pair of left and right side 15 wails 10E extending perpendicularly
U- from the major sides of the upper wall 10C. Referring to FIG 3A, the front
side wall 104sef the upper:case k2 and theslower €ase 14hasanQperingiate
/3206 formed therein for exposing the connector 30 therethrough. A 20
andeonpfedtbFwal porion 3ot Teititorcing the conneElof 3038 Formed®

recatounchthe apening 3206--Refering.teFIGS 33, the joint portions 1201
and 1401 of the upper case 12 and the lower case 14 are formed from .
extremifies 6fthe'side Walls 10AS40B7 afd 1OES S5 Festérritiy (o' FIBs 330" ©f
£ hethgsjoining thin wall 1420;ig+ formed on-the jeint portion:1401: ofthe Jower

case 14. More dpartigularly, the joiniqng thin wall 1420 is formed on an
second case and a lower case 14 serving as a first case. As
seen in Figure 33, the upper and lower cases 12 and 14 are
joined together through a joining thin wall 1420 and a
joining recess 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. |

Referring to FIGE.4-8, the case 10 is formed in the
form of a2 flattened rectangular piate having an upper wall
10C and a lower wall 10D positioned at the opposite ends in
the direction a thickness, a palr of left and right side
s 10E positioned at the opposite ends in the direction of
a width having a dimension greater than the thickness, and a
front side wall 104 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 1s represented as that as viewed from forwardly of
the case 10.

The lower case 14 has a lower wall 10D of & rectangular

shape as viewed in plan which faces cne of the
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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 30 the joint portion 1401 of
the lower case 14. in the present em§)odiment, the end face 1401A is
formed from a flat face. 9 The joining recess 1220 is formed on an inner
side portion of the upper case 12 leaving an end face 1201A of the 5 side
wall 10E at an outer side portion of the ffnger& case 12 at a location of the
OPPISInt ortiBh 1201 of thE uBper Edse T3 1 the preSent Embodimaht the- ¢
a1irepdifage 1202 Ads foraieskfreml a flab face: Referring 10 £1Ge3%athe 108
joining thin wall 1420 10 positioned on the two major sides of the
T ¢8ttahgulat SREpE 1as ctaway Poftions 1421 fafmad By cuitting Aay tHE™
wa 1 joining, thinwall 420-atdacations ofithe rectangwarishape natheronear to
the minor sides (rather near to the side walls 10E), that is, at locations of
XL el raRGUiar Sape ratfiernedr 18 15 thdart'side (afl 10A and the”™ ™
wa 1 reargside wall 10B. Referring to FIG. 33, the upper case 12 and the lower
case 14 are joined together such that the joint portions 1201 and 1401
thereof foiltEwIHH S8R Dther andthdjoititigfthin’ Watl 1420 &7d fhe joining
rec Feeess112204nwhich thesjoiniag 20:thimwall 1420 is fitted-arerweldediyr one
ultrasonic welding. Referring to FIGS. 7 and 33, the projecting wall 1002°
of [Broviietatie locafie’ oPan oufertaté of theSdper tase™ 2 positioned

thi0nibe sutersida obthejeining.recess 4220 such:that it projests autwardly

in a widthwise direction and 25 extends along the joining recess 1220. In
s 1dthe'present’ Briddiriént @ pAiF BEPfojecting wallsTEse2 afesfofmeaats1aes
of logatiops ot the.side walls 10Eofthgupper gase 2 ang right side
walls 10E extending perpendicularly from the major sides of
the uvpper wall 10C.

Referring to FIG 3A, the front side wall 10A cf 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 3Z206.

Referring to FIGS 33, the joint portions 1201 and 1401
of the upper case 12 and the lower case 14 are formed from
extremities of the side walls 10A&, 10B, and 10E.

Referring to FIG. 332, the Jjoining thin wall 1420 is
formed on the Jjoint 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 14012 is formed from a flat face.
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corresponding to the two major sides of the rectangular shape, that is, at
locations of the left and right side walls 10E, 30 such that they extend with
an equal height along the direction in which the left and right 10 side
-walls 10E extend. 5 Further, as seen in Figures 3 and 34, in the present
embodiment, in the state that the joining thin wall 1420 is inserted in the

joiping recess 1220 and the Joiot portions 1201 and 1401 of the upper
casé 12°and theslower case 14 are “jointed with and Wwelded 6 each oefher,
poritheendface:240bA40 remaining al ther éxtremity ef thefside Walls OE6f the
. the y%%er,l ase 12 and thte end fage 1201@. remairtlinghat the ext;emitg of 10
519%hd' Side walls TOE BF tHe' U Percase T2 are Spaced away fiom- each other”
at #n thethicknesswiserdirectionof the-batteryl cells 40, andsthedoeatioreafe 12.

- the proiectinrg wall%looz which 15 are pagsitioned on éh lower wall 10D
T itfe Bposhiioned REarer TS thie fower Wall 101y thar to-the shdfagd =™ =™

a f1401A:at=the extremity of the side walls 10E remaining on the upper

case 12, A cutaway portion 1004 for preventing letting, off is formed at

o e oo b eactof HHFprefacing wat. Fo0% thor 20
pos extension direation. ttherpresentembedintent thecutaway; poHONSHG4
N is formed at a Igggtion of eag:h ro'ecti1n%wall 1002 rather near to the . .
has qoit sidaYwal 10725 fh‘ie?prof&tm%%v ¥ 1607 is"éifgdtedy wheh e =179
thibatiery12 18 insestediintasthedraitery aceemmedating.chamberwith aather

engagigg groove (not shown) provided in the batteryé accommodating

r

neagndmbe ﬁ)B&ﬁﬁ&nﬁﬁ?ﬁéﬂé@%ﬁﬁ%ﬁenear to the side wallg 10E),

that is, at lcocations of the rectangular shape rather near to
the front side wall 10A and the rear side wall 10B.

Referring to FIG. 33, 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 Jjeoining recess 1220 in which the joining
thin wall 1420 is fitted are welded by ultrasonic welding.

Referring to FIGS. 7 and 33, the projecting wall 10027
is provided at a location of an ocuter face cf the upper case
12 positioned on the outer side of the joining recess 1220
such that 1t projects ocutwardly in & widthwise direction and
extends along the joilning recess 1220. In the present
embodiment, a pair of proiecting walls 1002 are formed at
locaticons 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 the left and right side walls 10E,
such that they extend with an egual height along the

direction in which the left and right
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thicknesswise direction in the battery accommodating chamber. 30
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 11 coupled to each other, a letting
off preventing projection (not shown)(provided in the battery
accommodating chamber is releasably engaged with the cutaway portion
1004 thereby to stabilize the loaded state of the battery 2. 5 Further, a
=1 a stopper wallik006:isfarmed in a swollen state at a location of each of the
two side yvalls 10E rather near %),the rear side wall gOB.,The stopper -
walls" 1658 Hre conn&Efel tothe b%ﬂé&%gﬁwéﬁsalg 7 sothat ‘the rear ="
emb Sigewalt 10B-of the batter=may not brdnserted: 1 into. the battery1 420 is
. accommlodaling chamber of the electronic apparatys and serve as
inspdfeiSe iMsertion preventifig Wiiis S Further, ifi the present ethbddithent a°
120 Plusality of projeetions:15 is-formed a4 differentdoeationsoer: ancinper facez re
of the upper wall 10C of the upper case 12 and 15 on an inner face of the

S ol Tovist wiall TOB IO e IGVFet Case ™ The Bitttery t8ffs 20 Are RER in‘the™
rem&@$8 49 bytherprojections 15, Further,dn dheipresent embodinent: Be upper
displaced portion 1210 is formed on the upper wall 10C of the upper 20
Casgade 19 uch Ratitid digpaced Upvardlyat 8 cehtraFpdrtion of thé lpper ©*
+ neWal 410G inithe widthwise direction. overthesoverall lengthinthe zway from
lengthwise direction with respect to the remaining portions of the+upper
eaclyaft10er near 16 the-Bppdsite siddsih theidthwise directih. 255 =Y

< 1Meanwhilganqther displacedpostion 4211 is-formed-onthe1 1= 1002 which
are positioned on the lower wall 10D side is positioned
riearer to the lower wall 10D than to the end face 1401A at
the extremity of the side walls 10E remaining on the upper
case 12.

A cutaway portion 1004 for preventing letting off :is
formed at an intermediate portion of sach of the projecting
walls 1002 in the extension dirsction. In the present
embodiment, the cutaway portion 1004 is formed at a location
of each projecting wall 1002 rather near tc the Zront 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 accommcdating chamber.

Further, in a state that the battery Z is inserted in
the battery accommodating chamber and the connector 30 and an

electronic apparatus side connector section are
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lower wall 10D of the lower case 1.4 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 remaining 30
portions of the lower wall 10D near to the opposite sides 12 in the
widthwise direction. Gaps 1212 and 1213 are formed between the inner
faces of the displaced portions 1210 and 5 1211 and an upper face 4002
and a lower face 4004 of the battery cells 40 accommodated in the case
10 such that they absorb, when the battery cells 40 are expanded upon

CRERYITG. tife EX5aNSToN Refefringio FIBS. T to 6Pt Ehmefordorigect ion

pravided.cldon the froaksidewalhl Ofsetthecaseddhschuthabl chamber
projects -forwardly. In the present embodiment, the connector 30 is

brovided aFa0catnTGTaRe Poht SidE FalFHIA Hath&r Heat 18 a it end
imtheawidthwise:direction anghextends éythenwidthwise directign.<5-The |
position of the connector 30 in the thicknesswise direction on the front

side wall 1OA- R eteAiREERAME rélencet8 Tadés SPBStofettifg Wahst e
4002 of the lefy, andight side walls,10E whigh eppose:tethe dipper el

IOC or the lower wall 10D. In the present embodiment, the walls 20

158K Of Té brdiBctiitfwakié 1062 dmidifopposehto theBwek ShaiETopalls
make a keferancededhe positionofghe cannecter 3Q 1in the thicknesswise:

~ direction. Referring to FIGS. 3A to 3C and 9, the connector 30 has a

Ehanriéisshapetcofiedtor WallPortior: 32 SWolel ifite 25 terdithwizgsrted
disectionromthe dront sidewalh a QA nthe. cennector 30-has aterminaly; -

forming member 36 disposed on the
apparatus and serve as reverse insertion preventing walls.

Further, in the present embodiment, a plurality of
projections 15 is formed at different locations on an
inner face of the upper wall 10C of the upper case 12 and
cn 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.

Further, in the present embodiment, & displaced
portion 1210 is formed on the upper wall 10C of the upper
case 12 such that it is displaced upwardly at 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 oppesite sides in the widthwise direction.
Meanwhile, another displaced porticn 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 remaining

portions of the lower wall 10D near to the opposite sides
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inner side of the connector wall portion 32, and a contact section 33 (FIG.
27) connected to the battery cells 40. The connector wall portion 32 is
provided to reinforce 30 the connecﬁr 30 and has a pair of vertical 13
walls 3202 spaced from each other in the widthwise direction and
extending in the thicknesswise direction, and a transverse wall 3204

in t%%er%dég%mdgew'gﬂvggg ;direction.at.a i%cf‘goﬁrﬁ%thfﬁ 9?35%’&“ DS
wall and interconnecting end portions of the vertical walls 32 In

be tdhe thickresswise-difection. Theitestical walls 3202rand-thertransvefseand
. ... wall 3204 cooperatiyel dej' the space 3206 which is in
121 RS S e A i P T o e

W ction (forwardlyy and is Spen to the ace
hat{dawnwaidly) fram:zbetweendhe fatesratthe opposité @nesdn théat they
thicknesswise direction. Referring to FIGS. 4 and 9, the terminal forming .
D3 DA 56 o e 0! ST RS ARG MateR B o R4S & Sy meHaLE ek 210 S
the matedalsand.disposed in the open space 15 3206. The terminal forming

member 36 has a plurality of grooves.3602 formed in a spa
relati%ﬁgﬁip*fr*&ﬁ eé%h%éég it

i the"widthwiss dif@etisit inSuch’a miadier <
on @840 becoper inithedengthwise directien (amvardly) andrexterc in:20 the
thicknesswise direction. The grooves 3602 are formed such tgat they are =
P A fo e I60iet Wl 10D, Now, rnidtar SIS ot the bifiery 216"
30 deseriked. dHst, 4he batterys eells-4@ are-describedwith 26 referencesto
FIGS. 25A and 25B. Each of the battery cells

!

rather near to a right end in g%e widthwise direction and
extends 1in the widthwise direction.

The position of the connecter 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
10022 of the projecting walls 1002 which oppose to the lower
wall 10D make & reference o the position cof the connector 30
in the thicknesswise direction.

Referring to FIGS. 32 to 3C and 9, the connector 30 has
a channel-shaped connector wall portion 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 3Z, and a contact
section 332 (FIG. Z7) connected to the battery cells 40.

The connector wall poriion 32 is provided te reinforce

the connector 30 and has a pair cf vertical
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40 in the present 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 can 42 in the form 30 of a flattened rectangular plate which in turn
has an 14 upper face 4002 and a lower face 4004 of a rectangular shape
made of a conductive metal material and positioned at the opposite ends
in the thicknesswise direction and four side faces 4006 interconnecting
the upper face 4002 5 and the lower face 4004. In the present
embodiment, the sheath can 42 is formed from a steel material on which

YickePisslatedS RASGHiVESTMATI 24 BT 1Re baftery el s biffed in a

frejecing manngr en-easOfibe fourside 10 fages4Q0p suchithab 84S on,
isolated from the sheath can 42. More particularly, a swollen portion

#istictoft& HontehdbctiVe material afd Ry @ rectarigifiarérdsgwise

seelionisfarmed in a projecing manner ondhe side fage 4Q0%.andan 1oc
end face of the swollen portion serves as the 15 positive terminal 44.
FURther LrerrARmgHOScH6F Bve SHEAR cah 42°GthBF iHah the Iéatioh

abwhiclrthenpositive-tereunal Adels provided is,formed as a negative
terminal 46 of the ba_tter{]cell 40. Referring to FIGS. 16 to 18 and 21, the
holding 28 fnefftier Strihclirties s first Baftély deesmmcdatirrsectivnl

90Aand-a second hattery aceomumedaling section 59B foki cn i s ol_?en in

accommodating the two battery cells 40 in a state that the battery cells 40
AR juxBposedHT & reetanglldrshapeiirgsia.y) and is open to the

other face (downwardly) from between the faces at ths
cpposite ends in the thicknesswise direction.

Referring to FIGS. 4 and 9, the terminal forming
memper 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 plurazlity 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 opesn to the lower wall 10D.

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

First, the battery celle 40 are described with
reference to FIGS. 250A and 25B. Each of the battery cells
40 in the present embodiment is formed as a rechargeable
battery cell such as lithium icon cell or a nickel hydrogen
cell.

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

cf a flattened rectangular plate which in turn has an
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25 The holding member 50 is made of a nonconductive resilient material
and has a first side piece 5I, 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 30 battery cell
40 accommodated in the first battery 15 accommodating section 50A
which corresponds to a minor side of the rectangular shape as viewed in
plan. The second side piece 52 is applied to the side faces 4006 of the

sheath can 42 of the battery cell 40 which correspond 5 to one of the _
rlﬁ%}:b?rsio%eascgf tﬁgqgct%’ﬁauﬁar SRYpE aéa\gféwﬁac% phn. rhethrgTefet 2 ¢

Riee&3riaapplied to then side-faces 4006 Df thersheath candefdhe: oned
battery cell 40 which corresponds to the other major side of the

Rtanyular8Hape i pRiit The fouhth side Ficts Bavs Sfo Gispesadon and

beiweenthe oppesingside facesA4006-efdhe ;sheath sans42.0f the.twg o2
battery cells 40. The edge pieces 56 prgéect from the edges of the four
G4E pites’ 8Y=52 55 And B andGpplied (& fdtafBhs 6FBRE bgi- . the

uppes face:-4002 and dhe dowerfaee 4004 (inthe present 1o.embadiment,
the lower face 4004) of the sheath cans 42 of the battery cells 40
didpihEed 16 tierédygss: Referring to FIGS. 16 and 17, in the present

embodiment; the: twe,batteryrcells A0.areaccenunedated i, the fifstand; ¢
second battery accommodating chambers 50A 20 and 50B such that the
oSt tetmiral BE Ot Te bateRA BB B0 UtcOmncatéd i tHefirse 1de

bettery: ageorymogating rsaction 50A fages the.secandsidg piege-s2 while , 45
the positive terminal 44 of the battery cell 40 accommodated

More particularly, a swcllen portion made of a
nonconductive material and having a rectangular cross
section is formed in a precjecting manner on the side 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
pesitive terminal 44 is provided is formed as a negative
terminal 4¢ of the battery cell 40,

Referring tc FIGS. 16 to 18 and 21, the holding
mempber 50 includes a first battery azccommodating 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

pattery cell 40 accommodated in the first battery
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in the second battery accommodating section 50B faces the 25 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 30 accommodated in the second battery accommodating section 16
50B is hereinafter referred to as second battery cell 40B. Referring to
FIGS. 19 and 21, the first side piece 51 5 is formed such that it extends
over the overall length of one of the side faces 4006 of the sheath can 42
GlaReMreC baitery cEllFAGAIRERING oCRIGS: tiecand 1 sribe520 2 fgror

attachment, pthe printed circyit bpard. 7Q are formed in 2 swallen 10,

manner on the surface of the first side piece 51. Thus, the “printed circuit
oD Bigttachedae tha fifst skiecpgieee Slothroggls théerilie6e62 $0G6H of

that it sxtends along the first ,side piece ringdo FIGS, 19, 204

20B, and 28 to 30, the 15 connector 30 ??r%?%’?e% c;gnotthvgnr%%}[e %ﬁéﬁﬁpond
Beard7. Thet peintedicircuitibbasd 70 Hassa cenductiye portiemZ24oethe
Rastiiepale. gaanductie Pomon,74 irdhe, nedamepgle, Aihace o tne
conductive portion 76 for a midpoint formed thereon for connecting to a
corgctipiees 34 6 theositivespsie ta 20aontdtt plece 34 forthery cell

negative pole, and.a coptact piece,, 34 for.a midpaint of the copnector, 30,
respectively. The coninector 30'is provide}cji such that it projects “forwardly
thestigingielepering 8206 fropl tre. frofitisidé watl 10Aicf¢he tase 184 Inis

the present embodiment, the CONNECIOL < 4o faces 2006 of the
sheath cans 42 of the twoe battery cells 40. The edge
pleces 56 project from the edges of the four side pieces
51, 52, 33, and 54 and applied to locations of cne of the
upper face 4002 and the lower face 4004 (in the present
embxodiment, 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 battery accommodating chambers 50A
and 50B such that the positive terminal 44 of 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 B3.

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 402 and the battery cell 40

accommodated in the second battery accommodating section
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25 30 is provided at a location of the front side wall I0A rather near to a
right side end in the widthwise direction such that it extends in the _
widthwise direction. The position of q]be connector 30 in the thicknesswise
direction on the front face 10A is determined with reference 30 to faces of
the projecting walls 1002 of the left and right side faces 10E which

oppose to 17 _the upper face 1QC or the lower face 10D. In the presen
OB o L TEL B 100 oT 1 i A mATRL COD AL, BEnott
the lewekrfacerlPD makeszxreferencadothe pasitioniofdhe €onneetoe30 51
in the thicknesswise 5 direction. Rﬁerrin’gw‘[o FIGS. 3A to 3C, the
e

1 CBRAREGOF 36'has & termingi formitiy mentber 36 madé ot an iféliating ™ "¢
of tatedalisueh asa syntheticiresitematerial land Lontact piecen porions:33

. (FIG. 27) incorporated in the terminal forming 10 member 36 and
LAt LERNedtEd to 1hé battery cells 40. Referring to FIGS. 26 to 28, the

terminaktorming; membe:86 has alewer Jacer3610 disposed in antachment
opposing relationship to the lower wall 10D, an upper face 3612
oL HigpoBéd it &f opposingretdtionShip'tothe upperwall 10C 1878 resT face
mand36%4 jeined to the pantedcircyit board-£0, anda franrtface 36161fackg the
 forwardly of the case 10. A plurality of grooves 3602 are formed in a ,
P~ 1Bh&Ced TéionshipFrom Uhoh DUIEriAHE ickAwis difeciioh - the P1ece
51 terminglformingmember 86 fromithe front fagce 36161020 thend ower irst
~ face 3610 and extend in the thicknesswise direction. The grooves 3602
s1dgrd & afsb-to the upper face 3612 as seen in FIGS. 26 and 28. In

particdarethe ng to FIGS. 19, 20A, 208, and 28 to 30, the
connector 30 is mounted on the printed circuit board 70. The
printed circuit board 70 has a conductive portion 7Z for the
positive pole, a conductive portion 74 Zor the negative pole,
and a conductive portion 76 for a midpeint formed thereon for
connecting to a contact pilece 34 for the positive pole, a
contact pilece 34 for the negative pole, and a contact piece
34 for a midpoint of the connector 35, respectively.

The connector 30 is provided such that it projects
forwardly through the cpening 3206 from the front side wall
102 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
guch that 1t extends in the widthwise direction.

The position of the connector 30 in the thicknesswise
direction on the front face 10A is determined with reference
te faces of the projecting walls 1002 of the left and right

side faces 10E which oppose to
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grooves 3602 are open to the upper face 3612 with a width greater than
those to the front face 3616 and the lower 25 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. 30 The contact section 33 is
formed from a plurality 18 of pairs of comact pieces 34 juxtaposed in a
spaced relationship in the widthwise direction such that the contact

pieces 34 in each pair are opposed to each other in the widthwise
directiopaad dreopehdorwardiyhand. 5wdownfeardlyl [the present present

embodiment, the contact pj 34 are disposed such that tI% y f de, .
T oon e So0b et TG T ber 3 e (7 anich
coptact piecest34inieachpdirare plovidedk mtegradly ensyrssilient the

contaict f%rr@in m%rgb%r %5 m&d& lQOofla cqr duc i%%g}{agggalw%s seen in
FIGS. Eé to 30. The con?acﬁeformlﬁg member '35 hasapair 6t contact
pieices:34 opposing to each other, a base portion 3502 interconnecting

the contact pieces.34, a first. nsi 504, extending from the bas
portion 35 rand :éins%cbﬁd *1%)ge§x'ter$§o§ %5%6 ’ex%ln“a(:iir(fgﬁD B(relref:)%%ncafcu a?rlyhas &
fromranrend dfc theifirst extensionB504a Referfingrio FHGEu28,thapaitzaferial

(:(S)GtC cft giecgsé%n %QQ th% b?ge fortiont§3§:02 Q_f the contact forerin:cﬁl

member35 “ara Absembled Such that they are in&sited itts Agrobve 29

3602 friom abdge the appériface 36d2raf the tetminal: tosming-memder3erming
ugggggéng[gggoggggégig%?%o the battery cells 490.

Referring te FIGS. 26 to 28, the terminal forming
member 36 has a lower face 3610 dispcesed in an opposing
relationship to the lower wall 10D, an upper face 34612
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 plurslity of greooves 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 tThicknesswise
direction. The grooves 3602 are copen also to the upper
face 3612 as seen in FIGS. 26 and 28. In particular, the
grooves 360Z 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 con the upper face 3612 and the
rear face 3614 of the lower face 3610 such that they
individually connect tc the grooves 3602,

The contact section 33 is formed from a plurality
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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 25 of the terminal forming
member 36. The connector 30 that the contact forming members 35 are
attached to the terminal forming membeg, 36 in this manner is soldered at
the second extensions 3506, which are positioned in the recesses 3618
of the rear face 3614, 30 to conductor portions of the printed circuit board
76. Pe it herdtedthab it fiSstate thatthrssactifbrminginéfbers

32 Ake ingorparated,inthe fermingl farming member,36, 1he first extengion

3504 and the second extension 3506 of each of the contact forming 5
RTERTIaTsS 3Biarecdispdsedhing® Shadedireldtivnshipesiadhé chctioph facder

ofthe/ecess18614 Accerdingly; when a.counierpart side ‘EQQE?%Egr 80is
coupled to and removed from the connector 30 as seen in FIG. 30, that
BovNen Ak -corftact-piece 825t ihe T0ROURTRPpan sldescontiseisrsmiseces

ipseded between.and Jremoved frombetween a pajraf cantact pieces 34
of the connector 30, force applied to the connector 30 is absorbed by the
esilieriey of tHEfisE extensiohr3B0Ed0 fhatrit mayotberapitied to the

location at uihicl fe 13 ssand.extegsion 3506, sglderad Io e prinied

circuit board 70. Theretore, even if dispersion appears in the positioning
accuraciawhen dhe eonrector 80 is mouhtetort ahe printadbeireit boargade

Q. inadvertent force whicl may; 20, ke applied jo the-conngetqr 30,qr the
printed circuit

The contact forming member 35 has a pair c¢f contact
pieces 34 opposing to each other, a base portion 3502
interconnecting the contact pieces 34, a first extension
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 pleces 34
and the base portion 3502 of the contact forming member 35
are agssembled such that they are inserted into a groove
3602 from above the upper face 34512 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 3€1lZ and the rear face 3614
0f 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 1is soldered at the second extensions 3504, which
are positioned in the recesses 3618 of the rear face 3614,

to conductor porticns of the printed circuiit board 70.
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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 25 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 large
occupatioiitarea 30carebe used farithé connector38.cEorsaduentlythe

20 I;l){interd ircuit.board 7Q can bg reduced.in size and lge ce the_battery
fo %c_ or%fn e ng 5 afe lnco%ﬁora ed in the
can be reduced in’size. s and electronic parts which form a control

cirenit iaweimobuntedran thenprinted €ircuib bodrd-£0. Theceonttal neifchitzhasnd

functions of transmitting.and lving.data of characteristics and .
GOiCataR Srtion of tho Rakiery 205 and from 5 contiar Sectioh ghno
therelectroniCapparatliss 1o fhwrough the eprtaetpieeds 34 dorsdata from the
ommunication of the connector 30 upervising output voltages,

ou(%u chﬁr%anie an s%hf%rtﬁeo??ﬁes ba?t@rgjcel's 40 through the conductive

portions 7274 rarichd6yRefetrng to EaS. vk 24drand:26A/B; dhe secand 80

side 15 piece 52 is connected at gne end thereof to the first si iece '
S A ER Sor AR R HELHS ovePthe-Uer BRGHNof oho GFng=en 40

sidesfaces A006=0f the sheatircarn=42, ot ¢he- fiest battery=call4Q4 ande
extends up to the side face 4006 of the second battery cell 40B rather

neaPtb- e fotitth 208ide BRECE 54 “The secont side prece®- g and
coanected at aopoHionkatheraepeto-an end thereettoar-ead partionof: ne

connector 30, force applied to the connector 30 is
absorbed by the resiliency of the first extension 3504 so
that it may not be applied to the location at which the
second extension 3506 is soldered tc the printed circuit
board 70.

Therefore, even 1f dispersion appears in the
positioning accuracy when the connector 30 is mounted on
the printed circuilt board 70, inadvertent force which may
be applied to the connector 30 c¢r the printed circuit
board 70 can be reduced or eliminated advantagsously.

From this, flow scldering which 1s likely to suffer
from dispersion in the positioning accuracy when the
connector 30 is mounted con the printed circuit board 70
ﬁan be used advantageously. Where reflow scldering is
used, a connector which can be mounted on a plane and has
a small occupation area wnen compared with a connector
which has leads which project therefrom and are soldered
by manual coperation and hence has & large occupatiocon area

can be used for the connector 3C. Conseguently, the
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the fourth side piece 54. A second engaging recess 5202 and a third
engaging recess 5204 for engaging with the conductive plate 60 (refer 25
to FIGS. 19, 22 and 23) are formedgba 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
520% rather near to the fir 53|deﬁofbe 51 30 such that the p05|t ve s the
bt ly%ermlnar‘”fz?ofL e forstrlzc)‘at ery ce A Can prOJectjtﬁlere%hrougﬁA]t iStobe -
vatneted that the ihird edgagitigirecessz5204 is formed with a size with 21
WthEéhe p03|t|ve erminal 44 can be fitted., |nt19 th openln% 5 6 ‘
Refernng o FIGS. angrﬂ the'third side p piece “55'isforme separaﬁefjhl
are froputhecfirst siderpiege b and S-extends atengrane of.therside faces-o 1

4006 of the sheath . can 4%5\); the first and, second attercy cells 40A and

LT IOR" THE® third Side Pié pice 5" COhHetted Afan intermadiate pdrti%%tat ot

chathereef-tosan end potticniehthefourth side piece oé: 10t is:to hewpoted- e ry
that the second side plec 52 and the third side piece 53 are disposed in
" q o o e GoAE Gty By o AIBaats Shreinont dorthss
rélimensian between that Dpe«of the sitlerfaces 4006rwhich dacludes the the
positive terminals 44 of the battery 15 cells 40 and that one of the side

CO“%%%%&@ME&% OPpOsEs o the site Fade 4006- Eonsequats whenthe™ "
and batiery. eelis 40 are insexteddnto thefirst and seconddattery conductive

accommodatln% chambers 50A and 50B, the second side piece
portions

Referring to FIGS. 17, 21 and 25A/B, the second side
piece 52 is connected at one end therecf to the first side
piece 51 and formed such that 1t extends over the coverall
length of one of the zide 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 fcourth
side piece 54. The second side piece b2 is connected at a
portion rath ear to an end thereof to an end porticn of
the fourth side piece 54.

A second engaging recess 5202 and a third engagilng
recess 5204 £for engaging with tThe conductive plate 60 (referx
to FIGS. 19, 27 and 23} are formed in a spaced relaticnship
in the extension direction of the second silde piece 52 on the
second side piece 5Z.

Further, an opening 5206 is formed in the second
engaging recess 5202 rather near tc the first side pilece 51
such that the pcsitive terminal 44 of the first battery cell
40A can preciect therethrough. It 1s to be noted that the

third engaging recess 5204 is formed with a size with
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. size which allows the positive terminal

52 and the third side piece 53 are individually applied to 20 the side faces
4006 of the sheath cans 42 of the battery cells 40. An opening 5302 for
allowing the positive terminal 44 of the second battery cell 40B to project
therethrough is formed at a portion of the third side piece 53 spaced 25
away from the fourth side piece 54. Thz opening 5302 is formed with a
4 to be fitted in the opening 5302.
Further, a first engaging recess 5304 for engaging with the conductive
plate60tisformmed an the thindside 1301 piecab3n22 fRefesting ta FIGE<18
and 21 th th side piece 54 is configured so as to be applied to those
e oneg e? e 5 side faces 4006 of the battery cell 40 which do not
include tkefositivederminaf 44 togethenwith the fitst sideipiece iSie Theece
th side piece 54 is form xtend ver he overall length of th
BRters CENETR SR 0 HE Tt o0 S8 pleE 1. BB FISs, 27
a:ﬁtt@ﬂé)sthﬂe;d@e pieces H6tpreject from adges ob the fobr side pigees h can
52 53, an 54 and h ve a width with which they a lied to
ocai3 ons raeth% Tear to' dﬁgs S theBwer fate® éﬁ%hs f@loép fréthnd B+ The
secaond dﬁdaaatterﬁcellﬁé,o&@n@dacﬂr&%cme@ge piecerb6:whieh prejects

from the edge of th fourth side piece 54 has an opening 5604 formed at
a5 WBEE?H]G%‘&E%%TUOT] thaerf‘egﬂﬁ tRE ExtetRion direttion “Edrifers edge P+

pieces 57 are formed at an intermediate

t is to be noted that the second side piece 52 and
the third side piece 53 are disposed in a s?aced
relationship 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

., cells 40 and that one of the side faces 400¢ which opposes

to the side face 4006¢. Conseguently, when the battery
cells 40 are inserted into the first and second battery
accommodating chambers 50A and 50B, the second side piece
52 and the third side piece 53 are individually applied to
the side faces 4006 of the sheath cans 42 of the battery
cells 40.

An opening b30Z for allowing the positive terminal
44 of the second battery cell 4CB to proiect therethrough
is formed at a portion of the third side piece 33 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, & first engaging recess 5304 for engaging
with the conductive plate 60 is formsd on the third side

piece 53.
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20 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 25 four
sides of the lower face 4004 of the first battery cell 40A. Accordingly, the
lower_face 4004 is ed at, portions . thereof except the four edge
p(;er(ffgrﬁgsrt‘h‘r&?ght8ne%%%§1ihg?é6(f2n at the cg%tgr (f)(P ﬂ%ge“ our é(%e %leec%% o
is &6nFusthegdhedower face40@4pfthessecondibattery-gell 40Bds of the
. . exposed a ortj thereaof other than the edge piece 56 of the.third _ .
5+ d%id"eaﬁléé%e%%8§€ld) (ra]C Stelfgegg?gég 56 Gtihie f%u@tf%?ig%%bigge %%}F 23R 9
the pasticidary shese thie first and segent battery-cells4OArand 40Biate piece
£1 accommodated in the holding member 50, the 5 upper face 4002 of the
" first and second battery cells 40A and 40B is open at all portions of the
locations toonhich the cdge:pieees 87 are Appliediand the:lowet facer the
4004 has, although the edge pieces 56 exist, a cutaw rtion formed .,
Ove%%nglf?rréﬁ?%br %Ioﬁ}?heg 5%5%5%&?%2 o %g ex %%gé Egyfhgf)etﬁ’%%gﬁn i
s1idsodhat:when.the battery cells 40 expand upon charging thereof, the
expansion is permitted, Fygheg, he first and second battery cells 40A and.
40B “Hié fidertsd into A removed front the'fitst & Sebond pattary =27 €<t
f roAceammodatingrchambers 50A«and 56B shrough zrportion 1eref the and
____holding member 50 at which the edge pieces 56 are not_ formed.
52 Referfing 16 FIGS 182 and > the Corbicive pldte. 80 TTdiaasa= ="
neaPosifve tgrminalconnecting ghin plate 60M0rof the first and second

battery cells 402 and 40B.

The edge piece 5¢ 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 pileces 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 i1s exposed at
porticns thereof other than the edge pilece 56 of the third
side piece 53 and the edge pilece 56 of the fourth side piece

54,
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interconnecting the positive terminals 44 of the two battery 20 cells 40
electrically connected in series to each other and the connector 30, and a
negative terminal connecting thin plate 60B for interconnecting the
negative terminals 46 of the two battéry cells 40 electrically connected in
series to each other and the connector 30. 25 The positive terminal

connecting thin plate 60A and the n%g%ti\ée terminal CO”%e%i”QJhiI‘xmagells
a

60B ardBoth f8rmied fiom a conductive matérial. The ‘C[:))%sitivéi termi

401 cantecdtiy thire plate 60Acetudesanfirst thim plate 64 andr@secand thihe
late 62 30 disposed.on the side on which the third side piece 583 is .
DD G A i fin DIstE 5 Ep BT o e G B Gh e e 27
40 seeongsidlezpieee 5248 positianed. iMore=particulatlyrihetpositivederminal
_connecting 5_thin plate 6QA includes a first thin platf 61 corg ected to the

edIBoBitiGE Terminard of e second atlery caiP468, & Second thin plate 62

altataehed tsthefiyst thinplate 6% andi connected ta the/negativederminahe o
46 of the first battery cell 40A, and a third thin plate 63 joined to the

2ROBgsitivE 0 tefmital 44 of thé first Battéry Esh40A and Confe&BH 15 Sthe
+ e conductiverpostion 72:0f the printeskcircutitthoard 701 Thedfirstthinplate fin
has an extension 6102 passing above the edge piece 56 connecting to the

chagsinriteside Piecs: s451Td ExnbingHbove the Baye Piéce 56 connected to

the IS thirdside pipces53; and:mo Resitiveterningd joining bent lugs and 40r
6104 extending perpendicularly from one end of the extension 6102 for

T epefigioined to'the pdsitive t8intiRal 44 Bt the'Secondbattéry cefl 4ok:
patthefirstdhinplate-8l ng chambers 502 and 508 through a portion

of the holding member 350 at which the edge pieces 56 are not
formed.

Referring te FIGS. 19, ZZ and 23, the conductive plate
60 includes a positive terminal connecting thin plate 60A for
interconnecting the positive terminals 44 ¢f the two battery
cells 40 electrically connected in series To each cther and
the connector 30, and a negative terminal connecting thin
plate 60B for interconnecting the negative terminals 46 of
the two battery cells 40 electrically connected in series to
each other and the cconnector 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 side pilece 53 is

positioned, and a third thin plate 63 disposed on the side
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further has two thin plate joining bent lugs 6106 extending 20
perpendicularly from an intermediate portion of the extension 6102 above
the second thin plate 62, and a condzuﬁive portion Joining bent lug 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

25 board 70. One of the two positive terminal joining bent lugs 6104 of
on §het i HilR plate 6 LisINed 5 16 pOSItve (erATal 44 61 the second

batteny, eell 40Bthy-welding, ,Therreagos whytwo:suahipositivestenmiral ng
., Joining bent 30 lugs 6104 and two such thin plate joining bent Iugs%gloq_
Enin & lstbGidedfs #hatitid postible to’Set iy oR ?-5@016%(30&%?%%“-6%5&
the apd cut awaydhepne-nent portiorn-upons exshange ot theybaitery celld0 =
such that the remainirl)g bent 5 portion can beFqugd. The conductive
SeCHBftion joikg Beft Itg 6108°HRE first thir plate 81 idjoiedtithe 1 an¢
conenductivepartien 764 for amidpointiof she pented circylithoasd 70 ey
_Wwelding. Consequently, in the present embodiment, it is possible to 10,
ce btz part of the posi ive tetrinal onheéting thin platd BOA o S5ty the
- erROtentiakat the jeiningrlocation gt ther positive terminal44 angithe-ced o
negative terminal 46 of each of the two battery cells 40 connected to each
the offidh & the “ConduiEtive’ Portion76 of thefprintedeircuit board 7°sdch 18 -
that eytput-valtagesorputputcurient g thestwosbattery ; eellsAQis passing
~supervised by the control circuit of the printed circuit board 70. The
abOggcoritfthit prate 625§ disposed’stich that a-© the fourth side plece

54 and extending above the edge plece 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 Goined tTo the positive terminal 44
of the second battery cell 40B. The first thin plate 61
further has two thin plate Joining bent lugs 6106 extending
perpendicularly from an intermediate portion of the extension
6102 above the second thin plate 62, and a conductive portion
Joining bent lug 6108 extending perpendicularly from the
other end of the extension 6102 and connected to the
conductive portion 7¢ for a midpoint of the printed circuit
board 70.

One of the two positive terminal joining bent lugs 6104
of the first thin plate %1 is jolned to the positive terminal
44 of the second battery cell 40B by welding.

The reason why two such pesitive 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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portion thereof extends over the overall length on the side 20 face 4006
of the first battery cell 40A at a location at which the third side piece 53
does not exist while the remaining partion extends on the third side piece
53 and is engaged with the firs' engaging recess 5304 of the third side
piece 53. 25 The second thin plate 62 includes two thin plates 6202 made
or 012 metel material and a thermistor. 6204 nterposed between the thin,, ..
* ‘plates 62025 the présént embodiment, the “thermistor 6204 i5 formed
exclironya RIC (Resitive Temperatuie ACoefficient) thermistor xEres PAG g bent
thermistor has a resistance 30 value which exhibits such a positive
POL K& Factarstid that it increases as the temperature rises. Thus, the PTC
thermistor chasia 261 vesistance yaluecafra pasitive charagtetistie that ithe
increases suddenly as excessjve current flows therethgqu hto 5 su

L s S t - 1 Y (. p re

£ 5o Buntencio flow terdby 1o proTeet the 'GIBCIORIC ApPArS RWNICH the

for batterygells40 arfd the: hattery-2 45 incorporateds Arportion sf;ans1ding.

- increased thickness ,_j:ormerd by one of_the thin plates 6202 and the .

D fifetHistor 6204 hade of mEtai 1o Hiatat-ohe on the othér EXtERAS of thée

ut i sidedfage 4006 of the: fiest battenecel40A at whichrthe dhire siderpiece b3+
does not exist, and an end portion of the second thin ngIate 62 positioned

BORRERr TR fifstTide PRecE 51 & jofmed t0the Side fite 4006 of theFirst™ =

pos batiery cell40A by weldingthat 518 deined 4o tha-negativesterminat 4610f o ¢
the first battery cell 40A. Further, a portion of the second thin plate 62

the\higp tattery cells 40 connected to each other to the

conductive portion 76 of the printed circuit board 70 such

that cutput voltages cor output current of the twc battery

cells 40 is supervised by the control circuit cf the printed

circuit board 70.

The second thin plate 62 is disposed such that a
portion thereof extends over the overall length on the side
face 4008 of the first battery cell 40A a2t z logation at
which the tThird side piece 53 does not exist while tThe
remaining pcrtion extends on the third side piece 53 and is
engaged with the first engaging recess 5304 of the third side
piece -3.

The second thin plate ©2 includes two thin plates 6202
made of a metal materizl and a thermistor 6204 interposed
between the thin plates €202. In the present embodiment, the
thermistor 6204 is formed from & PTC {Positive Temperature
Coefficient) thermistcer. 7The PTC thermistor has a resistance
value which exhibits such a positive characteristic that it
increases as the femperature rises. Thus, the PTC thermistor

has &
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extends along the first engaging recess 5304 of the third side piece 53 is
formed only from the single thin plate 6202 20 and is engaged with the
first engaging recess 5304. The tWOé%in plate joining bent lugs 6106
described above are placed on the portion of the second thin plate 62
engaged with the first engaging recess 5304, and one of the thin plate

joining bent lugs 6106 is joined. to the second 25 thin plate 62 by welding.
oo e Shosent Srbbeihent i o Saie foat(He-cetond (i Slatd 62 i
inceagaged withcthe fiystengaging: recess 5304 2 the fifst thin plateGlhand:gh te

the second thin plate 62 which form. the positive terminal connecting thin
SUPHidia bOA e 30 pacitioncd i the cifSchion pefserchUIar to thaFone of
elethe side-facesA0060cf the sheathhcarné2 ta: 27 ewhichdhé shidd siglepiece:

K tt53sz a(?pg%d. \C%riljsp Ugg_ﬂ o assembly of the first thin plate 61 and the
#-58cend thi pl-LaQe 5’62 can be performed simply. Further, in the present

embadiprent,:inrthe State thatc thessecond-thinkplates6Z isrengaded with: of
... the first engaging recess 5304.and the two thin plate joining ban-- lugs _ .
“he 6 Are placad 61 the Sarond ik SR 63t S ed Gt the tin T0°
pla plate jainingrberit dugs:61:06 ispositioneckinflush with=the= surface)ef the the
.. third side piece 53 at any other portion than the, portion at which the first,
£ e t08 Rorofthell B Bt & [0Raion Ter A 116 &tiich 672
not thethird side piece 53dCpasequently fthenunitefthedbattety: cells:4@ held
,15H,tgﬁhe holding member 50 and having the condt%gtive platg 60 . )
posLEdémbledtfigrets Rah'be miniaturized REfRiNg o FIGS X thé thifd thin'®

sicplate 83 hasan of the first battery cell 40A by welding, that
is, doined to the negative terminal 46 of the firsi battery

cell 40A.

oy

urther, 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 1s engaged with the first engaging recess 5304,

The two thin pléte Joining bent lugs 6106 described
above are placed on the portion of the sscond thin plate 62
engaged with the first engaging recess 5304, and one of the
thin plate djoining bent lugs 6106 1s joined to the second
thin plate &2 by welding.

In the present embodiment, 1n the state that the second
thin plate €2 is engaged with the first engaging recess 5304,
the first thin plate €1 and the second thin plate 52 which
form the positive terminal connecting thin plate 60A are
positioned in the direction perpendicular te that one of the

side faces 4000 of the sheath can 42 to
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extension 6302 extending over the overall length on the second engaging
recess 5202 of the second side piece 52 and 20 disposed so as to cover
the opening 5206, and a conductive2 gortion 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
.. Gircuit board 70. 25 Above the second engaging recess 5202, the
o et 6903 1€ Xmed of 8o Aion thar Fathor ek 15 2 BrelY
zssgortion nftherextehstan diredtion-toea tocation ofithenpositiverterminahd44 late
- of th%first bgt]éegy cell 40A rather near to an end portion (location rather
< Wer to’ al €nd 30 portidh Of THe positive terminal 44 on the side spaced
fromrthedfirst-sidepiece=5tk e The reastrowhy she 28 iextensiontG302 ishat
__jointed tq the Jocation rather near to the end portion of the, positive .
he | R ARE A [P ST Aty OF 5 TR BAtery LENE ADTS exthanged FAg S
rec4gined portionrcanbe cutsuchihatd pew endiportioniefthe extensionté are
6302 can be joined to a location of the positive terminal 44 rather near_to
P12 554 offfor 60 (UTEGHY I The préSeht BribadimBit TSt that s T 41
n1athird d04hiyplaten63 is:grgagerhwith the seeanchenrgaging recess.5202, the
the third thin plate 63 is positioned in the direction perpendicular to the
SUL Sftfeftale 4008 of the Shéathcam &S fo WhitH tHd Secdndid8 prece B2 i e
the apphied.drurtherin:the present embodiment; in the-state: that 315 thesthirdrmed
thin plate 63 is engaged with the second engaging recess 5202, the
or dhrface BFthethitd thitlate 63'is" PBsitidhed ofi the shitfe PANEAsThe®

oie8Urface of theiseepncht iy, the unit of the battery cells 40 held
by the holding member 50 and having the conductive plate 60
assembled theretc can be miniaturized.

Referring to FIG. 11, the third thin plate 63 has an
extension €302 extending over the overall length on the
second engaging recess 5202 cf the second side piece 52 and
disposed so as to cover the opening 5208, and a conductive
portion joining bent lug €304 extending perpendicularly Irom
one end of the extension 6302 and connected to the conductive
portion 72 for the positive pole of the printed circuilt 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 directicn to a location of the
positive terminal 44 of the first battery cell 40A rather
near to an end porticn (locatlion rather near to an end
portion of the positive terminal 44 on the side spaced from

the first side piece 51)}. The reason why the
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side piece 52 other than the location at which the second engaging
recess 5202 is formed or is positioned at a location 20 lower than the
surface of the second side piece 52.,The conductive portion joining bent
lug 6304 is joined to the conductive portion 72 for the positive pole of the
printed circuit board 70 by welding. Consequently, as seen in FIGS. 11, 19

and,22 to %%,2the 25 gositiwﬁt rmi ﬁle44i0f the .second aétlgr%gelmglé, -

em%%%%%e BTifinarl 46 ot the first ba tery céilcfdt,&opnosi‘tﬁ/% erminal 44 6f ¢

end the first battery celk4@Asdnd cennector 36 areldorirected to eackr other pyo f
~ the positive terr inal on“nectin _thin plate 60A. 30 The negative termingl .

e R RER AT Bt BOB i TR % Ftr i s B ahd s it e

cut platei65:- disposed on theside on vhickh 29tthe second sidepiegé 52Hsn be

. . positioned. More particularly, the negatjve terminal connecfing_thin plate

30508 inCiued SO RAR i e Eoneote 16 G Bt M 46527

to ftheseeand:hattery cell 40B, 5 and a fifth thin plate 65 attached to the
fourth thin plate 64 and connected to the conductive portionﬂ7ﬁ4 of the chird
printedf circifit Bo&EET0: THEfoUrithin plate 64'Extehds at a'ortion ® =7+~

thithereatever the everalldergthwonthetside tace 40060310 theyseeantss 5202,
battery cell 40B. The remaining portion of the fourth thin plate 64 is

Ehe ehibntfed over the §&Coriti side piete 5241t is ifi engagemeRit with'the
perihihengaging trecess 5204 of the-secarukside piece 32 dhefourth thin o
wni BEERe NSHORY ATHAWIO e o) ie applies.

Further, in the present embodiment, in the state that
the third thin plate 63 1s engaged with the second engaging
recess 5202, the surface of the third thin plate 63 is
positioned on the same plane as the surface of the second
side plece 52 other than the location at which the second
engaging recess 5202 is formed or is positioned at a location
lower than the surface ¢f the second side piece 52.

The conductive portion joining bent lug €304 is joined
to the conductive portion 72 for the positive pole of the
printed circuit board 70 by welding.

Consesguently, as seen in FIGS. 11, 19 and 22 to 23, 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 404, and connector 30 are
connected to each other by the positive terminal connecting
thin plate 60A.

The negative terminal connecting thin plate B0E
includes a fourth thin plate 64 and & f£ifth thin plate 65

disposed on the side on which
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15 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 thermistor 6404 is formed from a FTC
thermistor similarly to the thermistor 6204 described hereinabove. 20 A
portion of an increased thickness formgd 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
BRedoes pot existiandiarend pottioreofehé fourttthin 25 plate 64
positionegliemolely.ftom fhe fist sige piece 21 doined fo fhe sids fage. s ,
4006 of the secon %attery ce V’4OT3 y we%?ng, that'is, jome%’“to the ¢
nhegative. tarmintdlB46 of thelsecondbattery celh 405 pRartlercd portiorz ot ed

he fourth thin plate 64 30 which extends along the third en ing reces

T (h 8 bl Bk 05 K Tom i o I Solb o 408
ptate 6402 ard islehgagéd withethesthird @ngaging récesst 5204 hThé fifth
thin plate 65 includes an extension 6502 5 passing above the edge piec
B b (e AL Bk piots 54 S Sxteiing o e bage. oF che
pecetsGicannectéd tbdke deddnd side piece 52, two thin plate joining
bent lugs, 6504 extending perpendicularly from one end of the extension
0202 et B b1 Be R TGEI E focrth 10 S oce B7 At &
carductiecpartion joining dent lugl 6506 rextending: perpéadicutarlyifiord of
the other end aof the extensiqn 6502 an% onnected,to the cong%ctive £ th
portion 74" of thé printed circuit board 70, 'S £ SN HANG POrtLon of tas

fourth thin plate 64 1s extended over the second side
plece 52 and is in engagement with the third engaging
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 interpossd between the
thin plates 6402. 1In the preseﬁt embodiment, the
thermistor 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 thermistcor 6404 of metal placed
cone on the other extends on the side face 4006 of the

second battery cell 40B at which the second side piece

(6]
o

does not exist, and an end portion of the fourth thin
plate 64 positicned remotely from the first side plece 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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One of the two thin plate joining bent lugs 6504 of 15 the fifth thin plate 65
is joined to a portion of the fourth thin p'_ate 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 possible to use only
20 one of the bent portions and cut awgy 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 lug 6506 of the fifth thin
paterss isidinedite the eondactivepurtio 74 Y25 bpiheprintéd efréait thin

P02rd 70 hy;welding. dn th Q%eégmmb, ogimenty in the siate fhatthe
fourt% thin plate 64 is eng%e with the third engaging reces%I 52%4, ?h%ess
F&0rth thin plate 64 and the fifth thin plate 65 which form the negative

terminal ggnnedting thin, 30 plate 0B .are osifioned in fhe.diredtion, , 52
perpendicular to 31 the side face 4006 of the sheath can 42 to which the
sesond sideopiece 524s apphed iConseytientyrassembly tof thé fourthirth
thin plate 64 and the fifth thin plate 65 can be petf Simplys 5 ted
%@tﬁe ,Elﬁ%ﬁe%p%egent em%?o&?men , in &e“stateee%%tt g fourth thir? %Par%g “ee
64 is eagaged withsthedhird eargaying tecess 5204 mhdithe iworthinglatent

joining lugs 6504 are place the,fourth thip plate 64, the. surface
j@?ﬁfe t‘%ﬁ%la?eg %fhﬁ%é%%n‘? u“&%’g&l%il%%&(}/siﬁo%og% on the éamce)~plane@
astthe surfacé bf theasetoral sidkspiece 52 otherthan¢hke locatibs afcurth

which the third ;gngaging recess 204 isdommed ot is positioned aLa,. 144
6506 extending perpendicularly from the other end o¢f the
extension 6502 and connectad to the conductive portion 74
of the printed circult board 70.

One of the two thin plate joining bent lugs 6504 of
the fifth thin plate ¢5 is joined tc 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 possible 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 lug 6506 of the
fifth thin plate 65 1s 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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location lower than the surface of the second side piece 52.
Consequently, the unit of the battery cells 40 held 15 by the holding
member 50 and having the conductive plate 60 assembled thereto is
miniaturized. Where the holding member 50 is provided in this manner,
the battery cells 40 are held by the holding member 50 while they are
isolated from each other, and the 20 conductive plate 60 is disposed along
the holding member 50 by the holding member 50 while the conductive
oiete 5065 iSokted Hot the Battery ceR 40, Therefaret whehiedmpared

vdth-analterpative case dhatinsulating paper et adauble-sided adhesiye .,
tape is used to assure isolation 25 between the battery cells, fixation of
e bhredcallshtd-Bach bk carfdfisalafon ivetedrt thetbattery tells ahd

&%c%%d%ygﬂﬁtgdng@wyaﬁon of the battery 2 can be anticipated

and the number of parts can be reduced significantly and besides
assembly ga bersimplifiédi3CC eRsaFuetitiy cthesost can berbducdd 132

Fyrther yyherg the holding mermber 50 is;proyided, upon, assemply afihe.
battery 2, the first to third engaging recesses 530}1’, 5202, and 5204 can
boaaiized to dispeseStheconddctivesplate 60 simply Wiile the 5ning bent
e Site it e babry coll 40 i held by T8 Roldi Secaser S0,
therprated circuitdhoalnd 2053 positionddiang disposed ag a frdrit portion of
e N R Rk
makingouseof fhe firshtorthirtdan the location at which the third
engaging recess 5204 1is formed or is positioned at a
location lower tnan the surface of the second side piece
52. Consequently, 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 hclding member 50 is provided in this
manner, the battery cells 40 are held by the holding
member 50 while they are isolated from each othexr, 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 1s used to assure isclation
between the battery cells, Ifixation of the battery cells
to each other, and isclation between the battery cells and
the conductive plate, miniaturization of the battery 2 can
pbe anticipated and the number of parts can be reduced
significantly and besides assembly can be simpiified.

Consequently, the cost can be reduced.
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engaging recesses 5304, 5202, and 5204. Accordingly, welding can be
performed simply in the state that the printed circuit board 70 and the
conductive plate 60 are 15 positioned, which is advantageous for
simplification of assembly. Further, where the holding member 50 is
provided, since each of the battery cells,40 in the first and second battery
accommodating chambers 50A and 50B is open except 20 peripheral
portions of the upper face 4002 and the lower face 4004, even if the
central pSRBRBOT the/ ipper falte 200ZARE tHeorst face 460p Ry ided,

aweﬁerég%mﬁf%t@etﬁgcm n.chargjng of the battery,cells 40 or

the Iike, the thickness increase can be absorbgd. Further, 25 since the
RO FenSeTST 86eS AbtexiStatcentral portithsceiithe swallén Lppdr to

face 4002 end lovierfage 14004, 1 gags 121,800 1213 hetwgen the

inner face of the case 10 and the battery cells 40 can be utilized
effactivel VEhi® lssddy abtagedus3fhicnt it istfied o Bospreventithe caseilor 50.

qf-the.batiery 2 from bejng swollen. in.33 .the thicknesswase.direction, 44 5
Further, the positive terminal connecting thin plate 5 60A which
intdréohie 8 2he positive teeriraldH6f theh sesorid battery teth40B andird

the Q@?ﬂé@iﬁ&”&iﬁ‘é‘&“ ohthe listhattery C%”? g foymed.ingluding, ,,
the first thin plate 61 which passes a location of the edge pieces 56
comrectingde the fowrtibdide plecesBarThenegativeterminah 10 the like,

e e 08 e b s e e g o
Gircuittboardrzo pdoomed S0 making use of the first te third
engaging recesses 5304, 520Z, and 5204. Accordingly,
welding can be performed simply in 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 each of the battery cells 40 in the first and second
battery accommodating chambers 50A and 50B is open except
peripheral portions of the upper face 4002 and the lower
face 4004, even if the central portions of the uppsr 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 abscrbed. Further,
gsince 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 it is tried to

prevent the case 10 of the battery Z from being swollen in
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including the first thin plate 61 and the fifth thin plate 65 which pass a
location of the edge pieces 56 to which the 15 fourth side piece 54 is
connected. Even if, for example, the3 attery 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 ne%ative.termitnal connecting thin 20 plate 60B can be
the € leﬂ@ﬁFWl e glr?c 1O, - . . .
reduced, which is"advantageous'when it is tried to prevent failure in
connectiameNowi tefersingitoiRig 3540187 assembly=afithecase 10 late
0» dgscribed The upper case 12 and (e loer case Jdin the present, 25
embodiment are’joined together b%)/ ultrasonic welding. Thus, a” welding jig
sec208 which is-ysed:far tHé Rlteasdnicwelding:isi desariedi The welding jighe
. 200 is shown and.incl q s a pedestal 210, a harn 220, and two_clamps
= = T ¥ e ! 1 nc il Y i i 137
55550030 ThepeEMtal D10 s & Tl e (s B2 34 Whicha "
platoewerwathotthedower case 144ds placedoThe herre22@ hasdwedlas 6
.. contacting faces 222 which 5 contact ,vvitﬁhepqrgionsq%f me_:lnv1té3p\%;/)g§arw:v\*ilfaell %f ett;% I
CONYBEErBise 12 iR Thé Proximity of the opposite sides i the widthwise =~ "2+
condirectionyatongrthe lengthwise direction i Ultrasonicn escillations arecapplied
. from the contacting faces 222 to the upper wall of the ulgaegcase 12.A ..
e TELLA of fite CanipE 253G has A cUhtading face 232%6r Tontacting With the = V®
porprejecting wall 1002 of the: uppericaseil? HRetetring ta EIG37dbe
. __contacting face 232 has a flat_portion 234 for,contactin,gfwith a central ~
lnchﬂ&%Qﬁ&ﬁg first thin plate ¢l and the fifth thin piate ©o
which pass a location of the edge pieces 56 te which the
fourth side piece 54 is connected. Even 1I, for example, ths
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, which ls advantageous when it is
tried to prevent failure in connection.

Now, refesrring to Fig 35 to 37, essembly of The case 10
is described.

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

The welding jig 200 1s 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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projecting wall 1002 in the lengthwise direction, curved 15 portions 236
connected to the opposite 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 20 portions
b %36. Now, welding of tf%e upper. case 12 and ti;%lo_,vver case 14 is
AL GAsGrined Refiting (0TFIGS 10 Ahd 35 & it of the batfery cells 40 held
by therholdingrmemben 50 aned-having theo25 eenduciiveplate 62 and thiech
printed circuit board 70 assembled thereto is accommodated into the
COMide Bf the foWwercdse 14, dnd iHQR@rstgt%Tfheolbwrg?%valﬁpé?efﬁe fower 2
in €nsed4ds placed arrtherecetvingsface 212 efthenpedestali 210.3G e
. _Then, the upper case 12 is fitted on the lower case 14 with the side walls
A1 7GR tHerBof difected dofmardiy s Seen® i ~(G: 33 Yartd & @hdof the
oscjainingibinwal: 420 0f thei lawescase=14 isiaserted intg thejpining <o the
recess 35 1220 of the upper case 12 and the joint portions of the upper
UPPREsE 32 ard thellGwBFEade T4 %Fe fointed with each other. 5 in this state,
the contacting fages 222 ghthesharn220 are-applied:to-the upper wall of o -
the upper case 12 by predetermined pressing force as seen in FIG. 35 to
coTbEfablisl &'stabe tHat the Corftatting fates 232Ut thé clahiiss 280°are ©25¢ 12
re £ £@RtActedwithrthe projecting:-walls: 1002 of.therupper case:l2s 10 In this
state, the cutaway portions 1421 of the lower case 14 are positioned at
porﬁﬁ%ﬂoﬁéﬁfﬁﬂfuﬁﬁ&&ﬂﬁfﬁﬁ%szth a central portion of the

projecting wall 1002 in the lengthwise direction, curved

portions 236 connected tTo the opposite ends of the flat

-portion 234 and curved in a directlon in which they are

spaced away from the proiecting wall 1002 as the distance
from the flat portion 234 increases, and connecting portions
238 for interconnecting the flat portion 234 and the curved
porticons 236.

Now, welding of the upper case 1Z and the lower case 14
is described.

Referring to FIGS 12 and 35, a unit of the battery
cells 40 held by the holding member 50 and having the
conductive plate 60 and the printed circuilt board 70
assembled thereto is accommodated intoe 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.

Then, the upper case 12 1s 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 1s inserted into the Joining recess
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232 of the clamps 230 corresponding to the connecting portions 238.

Then, the horn 220 is driven by ultrasonic oscillations 15 to apply the

ultrasonic oscillations from the contaﬁing 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
1554 gontact with each other are oscillated to 20 generate.heat, and the
~““Joining TecesE 1220 &nd the joifiing thin wall 14205aré mélted and welded "
casdo eachwthertas Seercin E¥E=233 and 34. {tds tabe netechthat,anhite: ther .

curved portions 236_of the clamps 230 are spaced from the end faces of

the 28 profecting WHIFLOGE SHEe e Grpeute EnS of tre Side WAIGIOR 2°°
are Ofihe tpper-caserk? apddhe lower casetide copespondinrg ta thesgurved

__portions 236 are connected.to the front side wall 10%an§ éhe rear side . .

PLeWalPIOB B the tppet Case 12 andifie fower cade 14 °and reifforced By 15"
a sthe #onk30 sideawalb QA andrtbe rearside walldoB; 36 raspectivelyothere

opposite side portions of the side walls 10E in tBE extensjon direction are

conhatdeformed outWardiy e widthwise divection: After the weliiig is=>5¢ ~7-
complgteh, the pressing & rgainst the:ypper cased? of4he horn 220 andwe r
the %ontact of the clamps 230 with the projecting wall 1002 are canceled,

Ca@58nd thér theCase" 10Tt tAE upper casé 2 and “the IGWer 2456 19 aré“=*

232 iftegrated withreach otheris -rempvedifram the weldingqign200: 1:0q
Apcordin%to the present embodiment, the joining

portions Z38.

Then, the horn 220G is driven by ultrascnic cscillations
to applyv the ultrasonic oscillaticons from the contacting
faces 222 of the horn 220 to the upper case 12.

Conseguently, the locations at which the joining recess
1220 of the upper case 12 and the joining thin wall 1420 of
the lower case 14 contact 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. 33 and 34.

It is %o be noted that, while the curved portions 236
of the clamps 230 are spaced from the end faces of the
proijecting 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 porticns 2326 are connected to the
front side wall 102 and the rear side wall 10B of the upper
case 12 and the lower case 14 and reinforced by the front

side wall 1CA and the rear silde wall 10B,

ok

t
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thin wall 1420 is provided at the joint portion 1401 of the lower case 14

while the joining recess 1220 is provided at the joint portion 1201 of the

upper case 12, and the projecting walls 1002 are provided at locations of

15 the outer faces of the side walls 10E positioned on the outer side of

the joining recess 1220 such that they -gxtend along the joining recess

1220. Accordingly, when the joint portions 1201 and 1401 of the upper

case 12 and the lower case 14 are joined 20 together by ultrasonic
WetdiRG I e  state-that B Weldihg Tig PoFis Ebhatdctedwith ithe side walls

extremity of the. prajesting, wall 1002; since the contagting fages 2329 razy
the clamps 230 contact with the end face of the projecting wall 1002
havihg% HigReRHéitity thaiRfie'siBle walls 10E, 25 the contact between

the contagcting faces-232.efitheclamps and.the end.faceafthe

projecting wall 1002 can be maintained. Consequently, deformation of the

R PtioRI L 20APEHd TATE of thetlippet ase 12 andltheneweh ¢agenizact

can bedrevenied andovelding ofithe yppercass 12 30 and,thgjower case
14 can be performed with certainty. urther, in the present

erbotiriént, A theStale thattHeddmidg thirhwall 1ag0usrrseredds the and
joiping Jegcess. 1220 and fhe jaintRartigns 4201 apnd 1401 of the . upper

case 12 and the lower case 14 joint with each other, 5 the location of the
BRIJECERG WAIPTOO2: fvhith-i8 1 pésitiéried 6R the lower wall 10D side is

positioned on thg ; lower wall, LD, side.with respegt ipthe end face 14014

at the end of the sid"(’? wall 10E remaining on the upper case 12.
Coasedizdntly; A YapilretweeritReend fad: 20 b tHeortion 1401 of

the lower case 14 while the Jjoining recess 1220 is
provided at the joint porticn 1201 of 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 alcng the joining recess 1220.

Accordingly, when the joint portions 1201 and 1401
of the 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 cof
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 Jjoint
portions 1201 and 1401 of the upper case 12 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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10 side wall 10E of the upper case 12 and the end face 1401A of the side
wall ].OE of the lower case 14 is covered with the projecting wall 1002.
Therefore, even if the magnitude of the gap varies along the lengthwise
direction of the case 10, since the gap is hidden by the projecting 15 wall
1002, a fine view of the case 10 is not gamaged. 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 asfiéWedin pldh b femoing the fOIMAG tHiIRTWall 2621496, state

Thereforg, the amaunt by whigh the partions of thes joining recess,122Q, 1 ning
and the joiniafc}; thin wall 1420 are melted upon welding can be limited.

EpRgEfuertt extdss ifiatefial(m&a chis) dvérlovidg b thedinside ore
the, outside of the gase 10 fromythejoird portions-1203-and 25 1401 cah: ner,

be suppressed. Therefore, such a situation that excess material flows out
frof the“cdser10 i damageihe e view'tt te cdse 19eafbe! S

peevented, Lurther cinltragenic welding fhe ameunt by which pertions.of + v
the joining recess 1220 and the joining thin 30 wall 1420 at the welded
loedfisng éorrespohding fo the 38 T@RRRETNG Portiofs 238 (FefeeFIG.037) at

ofthegontagting, faces 32, ahthe Clampe £30,is Hkely 10 @ﬁ%orﬂﬁg%%atgése
than 5 those at the other welded locations, and a phenomenon that
excess ATateal DveHlbwifig Fin BRCeRTtporichseIEd1tane 140145 of the
liable tq, appearis 'igﬁ'YttHeOCQg?éilOV&%%% inthgpresgnt embodiment; 44
since the cutaway portions 1421 of the lower case 14 are positioned at
loEafiéits eérespohEing 10 the-Bennicuiing porticns1Z3gief theverad with
%ﬂga%@B%EE@§£§2#gll 1002. Therefore, even 1f the
magnitude of the gap varies alcng the lengihwise direction
cf the case 10, since the gap is hidden by the projecting
wall 1002, a fine view of the case 10 1s not damaged.

Further, the cutaway portionsg 14Z1 are formed on
the jeining 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 portions of the
joining recess 1220 and the joining thin wall 1420 are
melted upon welding can be limited. Consequently, excess
material (moid 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 £rom the case 10 to damage the
fine view of the case 10 can be prevented.

Further, in ultrasonic welding, the amcunt by which

portions of the joining recess 1220 and the joining thin

wall 1420 at the welded locations corresponding to the
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the clamps 230, appearance of excess material can be prevented further
effectively. Consequently, such a situation that excess material overflows
to the outside of the case 10 to dang%ge the fine view of the case 10 can
be prevented. 15 Referring to FIGS 35 and 37, further, where the outer
faces of the front side wall 10A, rear side wall 10B, upper wall 10C, lower

confiILA00, a0 two sigeialls 105 gl the pase, 40 arg faimed. fat.exarpls.
trom embdssed faces %avm fine projections and depressions, i
facaltrasohiowetdirg tsl2@:perféffied withithe tpntacting faces 232 efthe than

fho cIarng ggo cg_r%jagted wléheg}ellocatﬁons of the WQaII§, then the emboscsggt

f5cés are damaged. Fiowever, Since the conhtacting faces 232 of the

excelamps: 230 cohtact athithe eng facenf thesprojectingowall 1002, theC1 and
140 embos§§dga%e§ are not damaged and therg is no 25 possibility that the

ine View friay be damaged: Further, Sirice e end face of the projecting the
pre @t 002oiscai sliding facen whenithe datterys 2 iploadedinto iz bBattery the

. gccommo@a%in chamber, even if it is damaged bg the contacting face
104537 1 (he dlaitbs 240 the daage does Tiot Stand Gut. 30 Whig'a 2
the preferredembodiment of theopresent 39 dnventiondhas-heetrdescribedl of
using specific terms, such description is for iIIustrativeapLurggse only, and

the G B BE suitderdidodthal cianges and variations may be Made without
pred@ﬁ@@@gﬁﬁﬂﬁﬁhaSé@@%OEHE@@ﬂOMM@@GE@@&@KkI&Jﬂhﬁi&.Alﬁﬁmmﬁtion
thagogggggg:ﬁ%%g¥§;?dg%g%%?%ﬁ?”égqgggngﬁﬁggg%Sg@(%ﬁg;case 10
to damage the fine view of the case 10 can be prevented.
Referring to FIGS 35 and 37, 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, 1f ultrasonic welding 1is
performed with the contacting faces 232 of the clamps Z30
contactéd with the locaticons of the walls, then the embossed
faces are damaged. However, since tThe contacting faces 232 of
the clamps 230 contact with the end face of the projectiﬁg
wall 1002, the embossed faces are not damaged and there is no
possgibility that the fine view may be damaged. Further, since
the end face of the proiecting 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



5 wherein said case is divided in a thicknesswise direction of said battery
cell into a first case and a second case; said first and second cases have
joint portions formed along peripher'éegs of the joint portions for 10 Jointing
with each other; the joint portion of one of said first and second cases has
a joining thin wall formed to extend along a periphery of the joint portion

. ang".proje.,ct in gl’ge thig(nggsgv]iaseddi{lescjt_ign; %%gg%jpirg |{3Eo€£1;zi"org3 of tg]g %ther

*NVEF said firstand Second cases has & join?ng fecess formed to éxtend -

de s atang-d operiphefy of thieljont portion=fop regeiving saidyjoiring! thin wall to be

. Inserted Ihereiril_ in a state that s&aid joint Pprtions of said first andgggqn%t

HRAZARSES foint With eScH 50 othier: sa‘i’éfo*.r?in@%ﬁ walfand saidj6ining™ -

dep feCESSdn fwbiehtsaid jeiningethinfwalh és ihserted wihile said joint portions
of said first and second cases joint with each other are joined together by
welding; and 25 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 30 said case has a form of a
flattened rectangular 41 plate, said first case has a rectangular lower wall
facing one 5 face of said battery cell in the thicknesswise direction and
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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 10 direction and side faces
extending perpendicularly from the four sides of said upper wall, said joint
portions of said first and second casesgre formed from extremities of
said side walls, said joining thin wall is formed at the joint portion 15 of
said first case, and said joining recess is formed at the joint portion of

said second case. 3. The battery aécofditfg to claim 1, wherein said case

is flattened aﬂdg@@t%gtwig@@gzas 20 viewed in plan, said first
case has a rectangular lower wall facing one face of said battery cell in
the thickifess¥ise ditBetion and side walls extending perpendicularly from

the four %ld%%ﬁfc Sald lower V‘@é‘@@?ﬂxﬁé@a%%@ngrﬁaé&ihﬁsc% g%C,IangL_Jlar
upper wall facing the other face of said battery cell in the thicknesswise

direction &g ide facesexisriting Pefpentitefariifrémithe Clou SRies ot
gaidupperwall; said joint portions of said first and seeond cases.are, 30,

formed from extremities of said side walls, and said projecting wall is
forffetFat Reation of each of those of said side walls of said first or

second 42, case-which correspond:ta the. two major.sides QEthe, -+ : ons

rectangular shape.
formed along peripheries of the joint portions for

jointing with each other;

the joint portion of one of said first and second
cases has & 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 a2 Jjoining recess formed to extend along a
periphery of the joint portion for receiving said Jjoining
thin wall inserted fTherein in a state that said “oint
portions of said first and second cases joint with each
other;

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

sald the other case has a projecting wall formed at
gz 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 ¢f a flattened rectangular
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5 4. 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 wall facing one fage of said battery cell in the

thicknesswise direction and 10 side walls extending perpendicularly from

the four sides of said lower wall, said second case has a rectangular
pla upper wall facing the other face of said battery cell in the thicknesswise
direction and side faces extending perpendicularly from the 15 four sides

of saic uppériwalt, szid foiteportions of said fitstrand-second:caseSareng one

formed from extremities of said.side walls, and.said projecting wall.is
£2CForhiod 4 IoGAloN o] 6aCh bf Thosa of S Side walls of said st o™ =7
sidsesend case hich 20 corrgsponddo the two major sides obthie sides of
cai r‘e(‘ltangula{qst]ﬁpe in such a manner as to extend at a uniform projecting

%e.g%‘% from the side wall. 5. The battery according to claim 1, wherein

said easel issHatteneédcarxkhas a rectangukan ghape asp28s viewedlingalan g
-1 20,2 qutaway portion i formed at each of locations at which said joining
“*~ thin'wall positioned on the two“r‘na]gr sides of the“r‘ectan‘guciafis”hape*is
dirpositioned rathet nearto-the minersides oftherrectangular shapéhyn the
FouLengg\éjg tg Sé)j(_)inin thir%wvgllw ? The battery according to claim 1,
Fougneréin® séid caaehasta form'of 4 flattened rectangular 43 plate,

said Joint portions of said first and second cases are

formed from extremities of said side walls,

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

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

3. 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 lcower wall facing one
face of said battery cell in the thicknesswise directlon 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 kattery c¢ell in the thicknesswise
direction and side faces extending perpendicularly from the
four sides cof said upper wall,

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

sald projecting wall is formed at a location of each of

those of said side walls of sald first or second
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said first case has a rectangular lower wall facing one 5 face of said
battery cell in the thicknesswise direction and side walls extending
perpendicularly from the four sides q{ said lower wall, said second case
has a rectangular upper wall facing I%e other face of said battery cell in
the thicknesswise 10 direction and side faces extending perpendicularly
fror% the four sides of said up&eg V\!tav!flb sgid joint ggr&ions o% sgig@first and

case whRlgh CoOrrespolc LA r 3 O L
Seco 8 cases are ?ormedf)rom extremities ?sald sﬁe walls, said joining

recthingvalkis fetmed at an inner side 15 portion of said case at a location of
the joint portion of said first case leavin an end face at an extremity of
sait side-walis afan otiter side Partion gcf%%?dnca'“s'e,"é‘ d'sald'joining
recess isdformed at andnaer-side poghon (of said caseatralocationrnithe as
. _joint portion of said 20 second case leaving an end face of an extremity of
V1e¥3 dideFwalle at an outer side portion of said case. 7. The battery
accogding ta claém 1;avhereinssaid case isiflattepediand:-has;arectangules one
___shape as viewed in plan, 25 said first case has a rectangular lower wall .
FaCading Dhefdd Of $ai battery call in the thickesswise direttioh ame™ &nd
s1dsideawalls exteadingrperpendiedlariy fnom the foursides-ofrsaid lewaks of
. wall, said second case has a rectangular upper wall facing 30 the other
salfhcePdFdaid battery cell in the thicknesswise direction and side faces

extending pespendiculady fropk thes fowrsides;ofisaid wpperwall 144 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 Jjoint portions of said first and second cases are
formed from extremities of szid side walls, and

sald projecting wall is formed at a location of each of
those of said side walls of sald first cor second case which
correspond to the two major sides of the rectangular shape in
such a manner as to extend at a uniform prcjecting height
from the side wall.

5. The battery according to claim 1, wherein

said case i1s flattened and has a rectangular shape as
viewed in plan, and

a cutaway portiocn i1s formed at each of locaticns at
which =zaild joining thin wall pcsitioned on the two madior
sides of the rectanguiar shape i1s positioned rather near to
the minor sides of the rectangular shape by remcving the
joining thin wail.

©. The battery according to claim 1, wherein

sald case has a form of a flattened rectangular
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said joint portions of said first and second cases are formed from
extremities of said side walls, 5 said joining thin wall is formed at an inner
side portion of said case at a locatign, of the joint portion of said first case
leaving an end face at an extremity o%said side walls at an outer side
portion of said case, said joining recess is formed at an inner side portion

,«la}Q of said case at a location of the joint portion of said second case
¥~“ledving an end face of an extremity of said side walls at an outer side

oogtigndofrsaid case ssaid projecting wall i formedaterloeation okedchyobne
. _those of said side walls of said second case which correspond 15 to the
£2Cfg maior Sice of The rectangular SHEpe. hd SarcP Brbteding WAt ' o7 21
sidposHioned nearerdorsaic dewenwalithan to,ar end face-atfam extsemity of ©

. said side walls remaining on said first case such that said end faces of
52145t fitSf alid second case join with each other with said 20 joining thin

wall inserted4drsaid joining recess. 8.«the hattary aceprding to:clainideing
_._wherein said case has a form of a flattened rectangular plate, said first
the 358 fins Hfettatgutar Iwer wafl Tcifg one face ot saldh battéry Tai i
d1ir the thieknesswisesdirectionang:2% sige-walis-exdending pespendieHanty < he

from the four sides of said lower wall, said second case has a rectangular

Fovfippervall fcifg the BthérTakE of said battery cell in the 30 45
thickaesswise direction-and side-faces extending: perpendicidady fgpethes re

four sides of said upper wall, ,

formed from extremities of =aild side walls,

said joining thin wall is formed at an inner side
portion of said case at a location of the joint portion of
sald 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 1s formed at an inner side portion
of said case at a location of the joint porticn of said
second 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 I, wherein

sald case i1s flattened and has a rectangular shape as
viewed in plan,

saild first case has a rectangular lcower wall facing one
face of said battery cell in the thicknesswise directicn and
side walls extending perpendicuiariy from the four sides of
sald lower wall,

said second case has a rectancgular upper wall facing
the other face of saild battery cell in the thicknesswise
direction and side faces extending perpendicularly from the

four sides of =said upper wall,
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5 said joint portions of said 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 the joint portion of said first case
leaving an end face at an extremity of said 10 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 Iocgggré gg thefjoinat Portiqn?%ffsa}_jilg_ &ecggg‘cgsgggae\gn%re
ansgﬁdjfa%%*&“arpgﬂremlty of Said Side wallg at an‘outer side portion o
formatd ¢ase; lbsatd piajeeting\wak is foramedsat azlb¢ation of each of those
of sald si%eﬂwglls‘: of said second case WPiCh cocgrespond topthe Tj[wo4major
side€ 8f the réttangtilar Shape:an end face Which reniaing at an extremity
ooriof said-gide awalls-efsaid first case antkan erd face whichremainsiatan ©
_. 20 extremity of said side walls of sa}jd Eecond case are §gacedtfrom feach. 4
521 %therif thé tHicknesswisE dirdctionn ‘stich that &5idehdfacas of said™ =+
s1iadirstandssecong-case+jein withiand careiwelded te each other with said
joining thin wall inserted in said joining recess, and 25 said projecting wall,
is poStioned FEareto said idwerwall 14t o°an &hd tadeat a‘t{;r#L extréfmity "
of ofsaidside wallsiremainingon saidfirst casen tABSTRACT Thepresent
invention provides a battery including a case and a battery cell .
SeCaBEommudated in' thé case™ e “Case isTdivided 4 ticknesswisé 1< =1de
wa 1 Ueetions af thedeattesy gell inte a:first easesandiasegend case. The first
and second cases have joint pgrtions formed along

sald projecting wall 1s formed at a location of each of
those of saild side walls of said second case which correspond
to the two major sides of the rectangular shape, and

sald projecting wall is positioned nearer to said
lower wall than fto an end face at an extremity of said side
walls remaining on said first case such that said end faces
of sald first and second case join with each other with said
joining thin wall inserted in sald 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 wall facing one
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of said battery cell in the thicknesswise direction and
side walls extending perpendicularly from the four sides of
said lower wall,

sald second case has a rectangular upper wall facing

the other face of said battery cell in the
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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 receiving the joining thin

( vY<aII inserted threin in a state that.the joint gortiong of the first and
thic nes§w13e lrec%%on Elel Sl?e Taces extell lﬁ% .
second cases joint with éach other. The joining thin “wall ‘and the joining
perrecessdinwhick the joining ¢hifiwall is.mserted widledhe joint-portidons of
the first.and, second cases joint with each other are j{)ciinesdetocgqgt,hecrab%/eS are
We|dﬁ1e(i:ﬁ he“other Ease has'a projecﬁﬁ"g wall forméd at & location of an
forodter face thereeotpasitienedan the dutet dside o the, joining recess in
Suchs%gnéinjng:[g%é% e‘-)c( ejr:lrg v%!e??;g tglg J(%Iglﬁn a@rgcg%s'an inner side

porticon of said case at a lcocation 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 jolning recess is form

D

d 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 majer 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 such that
said end faces of sald first and second case Jjoin with and
are welded to each other with sald Joining thin wall inserted
in said joining recess, and

sald projecting wall is positioned nearer to said
lower wall than to an end face at an extremity of said side

walls remaining on said first case.
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ABSTRACT

The present invention provides a battery including
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 porticn of the other of the first and second cases
has a joining recess formed to extend along a periphery
thereocf for receiving the joining thin wall inserted
therein in a state that the joint portions of the first
and second cases joint with each other. The joining thin
wall and the joining recess in which the joining thin wall
is inserted while the Jjoint portions of the first and
second cases joint with each other are joined together by
welding. The other case has a projecting wall formed at =z
location of an outer face thereof positioned on the outer
side ©f the joining recess in such a manner as to extend

along the Jjoining recess.



