1 BATTERY PACK 1. Field of the invention The invention
relates to a battery pack, and nore particularly to a
battery pack experiencing | arge charge/recharge
currents, wherein the bagjtery pack is conposed of
mul tiple batteries connected in a grid configuration
capabl e of efficiently supplying power and reducing
the weight of the whol e battery pack. 2. Related Art
El ectrical power so ERX, n proposed for
_ powering novenent of vehicles in recent years.

1. Fie dbemventionehi cl es require larger |arge power, the

power source can be fornmed by a single high-power
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However, if a battery ‘pack that is conposed the |arge

- or ' Lze. and heayvy wejght .. it w,l]
pack ABLAGIATE lathe Phafie eIt el ety it
Moreaver,. di.fficulties associated w,th nmanufacturing
compased of miNltipls battetiss comectadling euid captievrsaonsepahly of
_inpractical for use in powering vehicles. A problem
efficienthy suph] pinggewaresidyredusing tine dreighttofehs ahety batery ipack.
battery. As the size of the battery enlarges, the
2. Reldd@Bairpi ity of incurring an expl osion accordingly
i ncreases. An alternative to the use of the | arger

' ' bat t en ack that. includes rmultipl
EIAR pSPortn Bt N bt Pzt Tob PRV ARG moViniénl of
.. version of the battery _pack connects several battery
vehiclegdn receat years. Becayse #hq wehiglss vequire lasgaslares noyer te)
where each battery string (62) includes a plurality of
power baurtecaebe f@hedbyasniphehigh-pewert batterizl e Gt gollectiyn iof
then supplied to | oads coupled to the battery pack

multiplk&ge baferies. However, if a battery pack that is composed the large

batteries with bulky size and heavy weight, it will become a relative huge load
for the vehicle.

Moreover, difficulties associated with manufacturing the high-capacity
battery will make the battery impractical for use in powering vehicles. A
problem should be seriously concemed is the safety of the battery. As the size of
the battery enlarges, the possibility of incurring an explosion accordingly
increases.

An alternative to the use of the larger batteries is a battery pack that includes
multiple small batteries. With reference to Fig. 11, one version of the battery
pack connects several battery strings (62) in parallel between two buses (63)(64)
where each battery string (62) includes a plurality of batteries (61) connected in
series. Electricity is then supplied to loads coupled to the battery pack from the

two buses (63)(64). Because the batteries (61) are connected in series, any failure



two buses (63)(64). Because the batteries (61) are
connected in series, any failure 2 battery (61) in the
string (62) can nmake other batteries in the sane
string (62) inactive. Foyf other strings (62) still
normal |y operating, they nust share the power output
capacity originally supplied fromthe failure string.
In other words, the rest of nornal batteries (628
battery (1) dmths! ring (EBrcapmakpyother bataties in¢heisame string (62)e
life of the batteries reasonably becones very short.
inactivet For ether etniags {62)fstill. nokihal lgrspebatingg g maki sharddiet er y
pack connects nmultiple battery groups (72) in series

powerBaipht Sé}fe%i for?%‘%l%éu%ﬁii%@% e%%lﬁr{/véiﬁﬁg.%‘iﬂhéﬂvords,

paral | el befwe ses (73) reference to

Fi 13 Q,,8GCO ish the rall el confi,quration of
the res} G ndnal bRUBTETTIRN it S0P Fighes oefediodda A el

battery pack to be used in the vehicle. A pair of the
the ll%mfdbeﬁewlqsm;smablytbﬁme\@ry shemst teries (71) in

parallel thus formng a battery group (72) to carry

With gefetance e Figd 1 QVarttaheriltetigivediatiery padcdonncdg emiltiphy

to the polarity denom nated on the batteries (71), the
S
battery e 72) B SARASITR 2o oL R HCETH L LBt A
tter roups ( t be further connected in
pmallg&?tgggn%ﬁgg’gsﬁ{%i@ﬁmegoi ng architecture, even when
one of the batteri es (71) becones failure, the_other
Wish refetease (vhig. it 3, tohecemplislytheuaralid posfigurationwé Fig. 12,

normal operation. However, as the current |level to be

large GorRMaCERE (DY) drb AacbRb&r§ iM tReBktterypPacRas 88 ustd é theahidle.
t he conductors (73) nust be increased accordingly. The

A peit o S Hon RIS T AL SodRRERE (RBaRAMEL (T ot B =
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Accorg?ntgt t?:rtihee ;ofaZi%c))r dter?or?liena\égc; gn (tjllwf lfaeitt?eli‘l!ets (%?)O,l the polarity
arrangements of two adjacent battery groups (72) is just opposite to each other so
the adjacent battery groups (72)must be further connected in seres.

Based on the foregoing architecture, even when one of the batteries (71)
becomes failure, the other batteries (71) in the same group (72) still have normal
operation. However, as the cutrent level to be provided by the battery pack
increases, the size of the conductors (73) must be increased accordingly. The |
current requitements needed to power a vehicle cause the conductors (73) to be
undesirably large and heavy, The large size of the conductors (73) also causes the
connections of the conductors (73) and the batteries (71) to be very difficult and
impractical.

For the above reasons, there is a need for a novel battery pack that is suitable



i mpractical. For the above reasons, there is a need
for a novel battery pack that is suitable 3 for use in
powering vehicles. A battery pack includes power bus
| ines connecting multiplg battery strings in
paral l el, wherein each battery string conprises
multiple batteries connected in series; and nultiple
conductors providing el ectrical conmunication between
for usea popringkehinles. ngs such that a battery in one
battery string is connected in parallel wth a
A battayypack indlhdes gaawdrehug 151es cogsectifigrmhbiplatatiery spesgs
features and details of the present invention will be
in pargllel wthdkcinl cadh bAiRerP aging mpries hallliply Kigtcdies ebhiddi@hin

of a preferred enbodi ment ‘thereof, with reference to
series; Bt FEAEHE oRASUOR bMe B e EL it BN SRR e
vty S BB O e i oGRS pute

vi ew showi ng an enbodi nent of the batter pack of Fig.
with albdteinip bthledbattery stivges. Fig. 3 is a perspective view

of the battery pack being held in the case. Fig. 4
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g! ectrical ~ connections in accordance with Fig.
eucidfeBror Pt LR ARE At o Fik Rl A ErBlAER "

erspective view of a ¢connector., Fig. 7 .illustrates
thereod; wigh pelgrengre douthst anngxed Sighershowipg a%@igqmtsdlagram?herec"

In the drawings:

Fig. 1 is a schematic diagram of a battery pack in accordance with the
present invention.

Fig. 2 illustrates an exploded perspective view showing an embodiment of
the batter pack of Fig. 1 being held in a case.

Fig. 3 is a perspective view of the battery pack being held in the case.

Fig. 4 illustrates an embodiment of a battery pack having electrical

comnnections in accordance with Fig. 1.

Fig. 5 illustrates a perspective view of the bottom of battery pack shown in
Fig. 4.

Fig. 6 illustrates a perspective view of a connector.

Fig. 7 illustrates a side plan view of the connector of Fig, 6.

Fig. 8 illustrates another embodiment of a battery pack having electrical
connections in accordance with Fig. 1,

Fig. 9 illustrates the bottom of the battery pack of Fig. 8.



Fig. 8 illustrates another enbodi nent of a battery
pack having electrical connections in accordance with
Fig. 1. Fig. 9 illustrates the bottomof the battery
pack of Fig. 8. 4 Fig. 1Q illustrates yet another
enbodi nent of a battery pack having electrica
connections in accordance with Fig. 1. Fig. 11 is a
schemati c di agram of a conventional battery pack. Fig,
Kig. 1@ illpstrates vt protbemegmbadionerd wbahattenopsainbadingl
battery pack. Fig. 13 illustrates an enbodi nent of a

electrixaf connedtiaak in accatdarcdanitle Fyg.tih Fig. 12. Wth
reference to Fig. 1, a battery pack in accordance with

Rip €1 Pisesfhbmalib \(Riprh@ bR Rithtiansl BadtcsHP PB&]@ uration
havi ng a conbi nation of series and parallel

onyect i ons e the batter ck.conRpri
BRTE A Fhamal iy o o e BE TR 8 e
baral | el between power bus lines (12)(13). [Each . .
t keMipstrates ap eptwpdimpnt eirebatary tiagk an pasardanesswith g,
connected in series. The battery pack further has

12. nultiple conductors (30) connected to the battery
strings (20). Each conductor (30) provides an
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atte 11) 1 n one of the ttery

. trin 20) .L'S _connect e in parallel. wth a ery

invenfih sl obrid BoRBR BT avir f rBbinehiptiar 3B iy
since the bus lines (12)(13) carry the current of the

parallofrsmacetionse mheprathe battery peskeeomprises g plugality ofbetferhay e
ability to sustain the maxi num current generated by

stringd {00) cbahécted indmakllelbRtwpet power Infs el (AR BRI Eachibattery
batteries (11) in the same string (20) are connected

string :@,}32[’%'?%3 ﬁglr]rgﬁfegjsa?ﬂeﬁeé (5% oARetB W sérfesT The ballBPfack
further has multiple conductors (30) connected to the battery strings (20). Each
conductor (30) provides an electrical connection between adjacent battery
strings (20) such that a battery (11) in one of the battery strings (20) is connected
in paralle] with a battery (11) in another battery string (20). It is noted that since
the bus lines (12)(13) carry the current of the whole battery pack, the power bus
lines (12)(13) have ability to sustain the maximum current gencrated by the
battery pack. |

For purpose of explanation, the batteries (11) in the same string (20) are
connected in series by multiple lines as shown in Fig. 1.These lines are named as
“series wires” hereinaftet. The lines providing electrical communication
between series wires in adjacent battery strings (20) are denominated as “parallel
wires” hereinafter,

During discharge of the battery pack, current can flow from a battery (11)



"series wres" hereinafter. The |ines providing

el ectrical comunication between series wires in

adj acent battery strings (20) are denoni nated as

"parallel wres" hereinafter. During discharge of the

battery pack, current can flow froma battery (11) 5

through a series wire or a parallel wire. However, it

is noted that the series wires carry the primary
throughy 3 savieswisewr Sparablet wineeHowener, litis getecithaethie sktioswires

passing through the parallel wres under nornal
carryothe paimary cverdi floanSinck iksie i9a6 Meke urrdhf R6wRRGngO!

to be as larger or heavy as prior buses. Therefore,
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battery pack of the present 1 nvéntion
attery p

. ced. Wth reference to Fi 2, e ac f
wires FEE458 to R of IAFBHE Pradn S peiot Rupds. THEvedaren Ticke Batally
. Where a cover (42) is attached on the case (40). As
wiresgillonn thei size 4ral weight ofjthethattehupackhafiths presenkinaentitne to be
power bus lines (12)(13). Each bus sheet is forned by

greatijuletligdde tabs extending fromone side of a plate body.
Each tab on the conductive sheet electrically

: j attery (11), of
WRE Bkt ¥k The Bundy Bl YR esrl Ipl oo
.t er,m nal one end and gnother term pal at _the qther
held igigE apee B0) SV Rt cover (£Nes wiched pBIhG a7 (4gh Asshown
. connected to formthe grid configuration as shown in
in the@rgwing, o tbue sherts satvems tiiEpdwenbhst liesh(8)(d B eEach busn
the enmbodi nent, multiple conductive plates (44) are

sheet 155f#mad biyhRukpldtibs %kfendﬁ?go?rofﬂ%ﬁé’ﬁd? l@f g?lé’tc %ﬁ?.elﬂﬁlﬂl

al so serve as the series wires as we par a

b on g Bt T il O e o
batter)tﬂglt quef.tgg g&éxjye;acﬁ.ll) Wi | ‘I be described later in

Each of the batterics (11) has a terminal at one end and another terminal at
the other end. These terminals of the batteries (11) can be connected to form the
grid configuration as shown in Fig. 1 by the conductors (30) and the bus sheets.
In the embodiment, multiple conductive plates (44) are used as the conductors
(30) in the battery pack and also serve as the series wires as well as parallel wires
mentioned above. The structure of the conductive plates (44) and its electrical
connection to the batteries (11) will be described later in detail.

With reference to Fig. 3, the case (40) can further include a plurality of holes
(41) defined through walls of the case (40). Each hole (41) is preferably formed
as an inclined shape with two openings, where the inner opening is lower than

the outer opening. These through holes (41) allow heat generated by the battery

pack to be dissipated. The inclined design also prevents water from entering the



Wth reference to Fig. 3, the case (40) can further
include a plurality of holes (41) defined through
wal | s of the case (40). Each hole (41) is preferably
formed as an inclined sQ@pe with two openi ngs, where
the inner opening is |lower than the outer opening.
These through holes (41) allow heat generated by the
battery pack to be dissipated. The inclined design

case {0 Gomas ey protecivie dattéries(l¢ht eri ng the 6 case (40) so
as to protect the batteries (11). Wth reference to

Wlﬂlsrefél'eﬁ& t@ Flgéiqhto‘ﬁ cable o?ﬂi@%ﬁh?‘:@v@tﬁ&&e(ﬁﬁcludcs

includes multrple tabs (442) connecti
el (R Sealtite S hnel e e,

site sides of the itu body (440
the mr“i‘p lg &ahsd4) Megﬁyme‘iﬂﬁéﬁl& gﬁ'&ﬂﬁ@‘? %@%PBE@“F@A@ESH&{‘}W an
arch that extends froma tab (442) on one side of the
longitudihal bod9 440y, WitlateféreA2d to Big. ThtheatohductvelplateT{@a) hasly
(440) has a top surface on which protruding ribs (441)

an ardhohAl extBEdsSfr &M aﬁ%ﬁ@ﬂ@@iﬂ’@ﬁe%ﬂé‘&fﬂ@%? d(mt@) o aataa (44%)

to absorb verti cal pressure experience

on ther Gt il oy A bRty B sg" s (4402

conductlve pl at esrﬂ(] include, but not limted to, a
form. fhearch shaps parantsiihe pRandustive plate (44) tejabgorbavertispler

plate with nickel surfaces) or other materials. N ckel

pressuraRxpéficiced byatht dgtterygack v ighout disroption beeaiss thabedy
hi gh conductive and cheap low cost. An alternative

(440)%1@ Iﬁg & tagfmf( %%h‘é f@# tlecdifihbtivd w&sc {449

I ntegrall extend| ng ohly from one

inctudly B8t 75 sc?*’qsﬁa% 8ot P8 ke i 5180 pprer

mul tip unsynnetrlcal tabs (442) integr
plate with éhlfékql\ guripesns) eppihsr materiale kskez A ‘bﬁ%ryaé"(ah%)ﬂs of
However, another suitable nmethod of constructing the
high comdimtrésietanba,tlﬁgh conductive and cheap low cost.

An alternative embodiment of the conductive plate (44) can include
multiple tabs (442) integrally extending only from one side of the body (440).
Another alternative embodiment of the conductive plate (44) can have multi;gle
unsymmetrical tabs (442) integrally extending from opposite sides of the body
(440). However, another suitable method of constructing the conductive plate
(44) connects the tabs (442) to the body (440).

Each tab (442) is formed by a rectangular piece defined with a U-shaped slot
and a notch communicating with the slot thus separating the piece into three
contacts. These contacts can be individually soldered on a terminal of one end of

the battery (11). When the battery pack experiences horizontal movements, the

left and the right contacts are able to absorb the stress so that the middle U-



(44) connects the tabs (442) to the body (440). Each
tab (442) is fornmed by a rectangul ar piece defined
with a U-shaped slot and a notch communicating wth
the slot thus separating 4he piece into three
contacts. These contacts can be individually sol dered
on a termnal of one end of the battery (11). Wen

the battery Ioack experiences horizontal novenents, the
shapedegantent¢an ltillHegiecurshnmesnte damethablatieryo absor b t he
stress so that the mddle U 7 shaped contact can still

Aensedabely, the voirests @anamednﬁirbe%}ythaqfarm&leadnr@stmu gower
the currents conducted through the parallel wires are
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As a result e bus sheets i 3a) have 'l arger
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th term nals (48) nmounted thereon. The termnals

(12a)(1438) further has a phatfore (460 withterminads €648 mounted theseemdrhe

attached on the platform (46) by any known fastening

terminals (¥8)quuasbe donstrhtted frdmdimsals, sttubmire phdtattecived dbheas
well as termnals (48) extend through the case (40) to
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Therefore, the &; ity of the connection between the
accescambeiontsige of the caged) and the batteries (H can be
ensured. The batteries (11) enployed in the present
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secondary batteries reover, a shortest distance
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€ secon ary ery I's’In t e ran
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in
battery, Qﬁ\eé?fpéf‘s tac AURIYIafdne FOMICGHOD OREHERN F.cegduw‘fwlarﬁs
ol yner
(44) al‘rl)d thye batteries (11) can be ensured. The batteries (11) employed in the

present invention can preferably be small rechargcable secondary batteries.
Moreover, a shortest distance measured from the center of the secondary battery
to an edge of the secondary battery is in the range of 0.5 to 3.5 centimeters. In
some instances, the batteries can be the lithium ion batteries, lithium polymer
batteries, Ni-MH batteries or fuel cells. The battery pack is formed by a cell array
at least having 4x4 number of batteries, where the battery pack is still able to
supply enough power.

Except the cylindrical batteries, an alternative embodiment of the batteries
is illustrated in Figs. 8 and 9. The batteries with rectangular shape can be the
lithium jon batteries. It is noted that the polarity of such rectangular batteries is

different from the cylindrical types, An end with a protruding represents a



batteries, N -WMH batteries or fuel cells. The battery
pack is formed by a cell array at |east having 4x4
nunber of batteries, where the battery pack is stil
able to supply enough pgwer, Except the cylindrica
batteries, an alternative enbodi nent of the batteries
is illustrated in Figs. 8 and 9. The batteries with
rectangul ar shape can be the [lithiumion batteries.
negatfye fegminsd.candithaothesdlas end meaaps efpositive tewinah Jiltear
batteries is different fromthe cylindrical types, An
rectargndanbatieries preodtillishiitable wpseesaniested iftonthe gridvienfiguration
termnal, and the other flat end neans a positive

as shéveh i Fid. 1 bhPhe doggﬁ@ﬁ%;gfesl@m)t_eri es are still

suitabl™e to be connected into the grid configuration

shown in E.g. by.the conductiv es (44),. Wth
Wi EPhoe B Fisl 0! sBSmer ekt e ghpaeie bater st =
_.battery extends a positive termnal and a negative
positiye fermigal andamegetive cermialdromdhe sanse gnd cBor inptances, the
['ithium polyner battery or the advance |ithiumion
lithiuthatodanyr kdteeny oatheddvahds lithium fon baterg (mmihated dideihneion
structure. The positive term nals and the negative
T T R A R A R
| at es (44). en conpari the present inveptiagn with
the baffpftarelalishiately reanant A Farcapg coundptalby e
advant age in the aspect of power density. For exanple,
conductiee plagesdd). power density is linited to 700Wkg. For
exanpl e, the battery pack enployed in the notebook

Witesudngatirigsthe peesen b Al en avithl asar. artspthrMEEsend nttceion
wei ght of the whole battery pack reduces, the power

has & £E A i e 3h The bkt bR T ey e ieal
powcr%gg i i(sggg&gg ngﬁml Fno\{'%%xin?npe, itl?e Qa%er? %‘Q@lg grrnphci)yrgdti%d
the notebook computers is about 600W/kg or less. However, as the weight of the
whole battery pack reduces, the power density offered by the battery pack in
accordance with the present invention can be higher than 1000W/kg.

The present invention is not however limited to the above described

preferred embodiment thereof; the rights sought are defined by the following

claims, within the scope of which many modifications can be envisaged.



preferred enbodi nent thereof; the rights sought are
defined by the followwng clains, within the scope of
whi ch many nodifications can be envisaged. 9 d ai s:
1. A battery pack conprisgng: power bus lines (12,13)
connecting nultiple battery strings (20) in parallel,
wherein each battery string (20) conprises nultiple
g@ﬂ eries (11) connected in series; and multiple
Rt ors (30) providing el ectrical comunication
between the battery strings (20) such that a battery
(1A patteryopeekbmtmtyrisingt ri ng (20) is connected in
parallel with a battery (11) in other battery strings

PARE biid: mﬂaaqmqtz? eéﬂnmaﬁ lﬁﬁltﬁzh@bifﬁé}y'sﬂn%@?@b in paralle]

wher ei n each he multiple "batteries

wherk BB 45 SR 2O ghmphey el gt i 7

(11) are lithiumion batteries. 4. The battery pack as
seriegia9flned in claim 2, wherein the secondary batteries
(11 arellthlumpolymer batteries, S. The battery
mpultiplasonduetors (30 providing 2leciiel eommlhmcsmobdmepn the
batterles (11) are Ni-MH batteries. 6. The battery

batteRing e é?dﬁ?a%?‘é&‘?%“ ?e?ﬂﬁ;b%wﬁi‘ﬁg‘_ﬁf‘?gé‘ﬁ%ﬁdzé
in paURLRFRE 4 Vol LT an ARSTRBRE BB LD (11)" [0 an edge

of the battery (11) is in the range of 0.5 to 3.5
2: dheibattent packasceleimesdrin alainy 1 pwhrrein apeh géﬁlermnhlnlﬁ an

f our
batteries (11) is a rechargeable secondary battery.

3. The battery pack as claimed in claim 2, wherein the secondary batteries
(11) are lithium ion batteries.

4, The battery pack as claimed in claim 2, wherein the secondary batteries
(11) are lithium polymer batteries,

5, The battery pack as claimed in ¢laim 2, wherein the secondary batteries
(11) are Ni-MH batteries,

6. The battery pack as claimed in claim 2, wherein the secondary batteries
(11} are fuel cells.

7. The battery pack as claimed in claim 1, wherein a shortest distance
measured from a center of the battery (11) to an edge of the battery (11) is in the
range of 0.5 to 3.5 centimeters, and the battery pack comprises morc than four
battery strings (20), and each of the battery strings (20) comprises more than four
batteries (11) connected in series.

8. The battery pack as claimed in claim 1, wherein each of the multiple



battery strings (20), and each of the battery strings
(20) conprises nore than four batteries (11)
connected in series. 8 The battery pack as clai med in
claim1, wherein each ofIBhe mul tiple 10 conductors is
a conductive plate (44). The battery pack as
claimed in claim8, wherein the conductive plate (44)
is a nickel plate. 10. The battery pack as clained in

condudtarsis 8 contlectbierpltiteg(4ddnduct i ve plate (44) is a netal
plate formed with nickel surfaces. 11. The battery

NTHe batter Pk dldinfddabBAm SRERGEH b %oﬁeﬁlﬁﬂfetﬂxﬁ (44)

plate (44) is a copper plate forned with nick
12. The battery pack as clainmed in claimS8,
1san§:}$[af€|%n "t he conductlve plate (44) 1is forned by

| e tabs nnecting to one side of a
15%7 Ba%%ﬂ?ask hzean?fiﬂsclem§> whesin rhwnﬁycfewnl@aq Gy%
to one of the batteries (11). 13. The battery pack as
is a metadiplatel formaxl withmdokeliserfeces. t he conductive plate (11)
is formed by nultiple tabs (442) connecting to two

18] 'ﬂl@ébeﬁfer? Pba.@lys d1A7R%d inf@sitn 0f whirdfh fRRenlddde latc (44)

electrically connecting to one of the batteri es
4. T att ar ac aimed in claima13, vvhereln
is acogpﬁx IHE??? ‘}é‘é}g Z‘ng"f?ﬁ F8: symmetrically connecting
to . the two sides of the body, 15. The battery pack as
121 Bhoaaftary pasleas slaimedicaleimh 3¢ Wherein wﬁpedwab RlateAfH4)

are connecting to the two sides of the body (440) in
is formed by syuitiplertabs(4423 cofimepting toame side oflinbodn(440)y equhodd

as clainmed in claim12, wherein the conductive plate

the tal:(gl‘tggﬁ;?% R;aﬁfr 391112&2 ge%tcﬁﬁdo? the 88H&idsAQ1§.442) on one

13. The battery pack as claimed in claim &, wherein the conductive plate (11)
is formed by multiple tabs (442) conneocting to two sides of a body (440), each of
the tabs (442) electrically connecting to one of the batteries (11).

14. The battery pack as claimed in claim 13, wherein the multiple tabs (442)
are symmetrically connecting to the two sides of the body.

15. The battery pack as claimed in claim 13, wherein the multiple tabs (442)
are connecting to the two sides of the body (440) in an unsymmetrical
configuration.

16. The battery pack as claimed in claim 12, wherein the conductive plate
(44) has an arch that extends from a tab (442) on one side of the body (440) to a
tab (442) on the other side of the body (440), where ribs (441) are formed on the
body (440)

17, The battery pack as claimed in claim 13, wherein the conductive plate

(44) has an arch that extends from a tab (442) on one side of the body (440) to a



tab (442) on the other side of the body (440), where
ribs (441) are fornmed on the body (440) 17, The
battery pack as clained in claim 13, wherein the
conductive plate (44) hq? an arch that extends froma
tab (442) on one side of the body (440) to a 11 tab-
(442) on the other side of the body (440), where ribs
(441) are fornmed on the body (440). 18. The battery

tab (48 lonabe otteir skid dfithe bady( ), whereaitns (@3¢ harf fobied balke
(442) is separated into nore than two contacts. 19.

body'(mao)battery pack as clained in claim 17, wherein each
of the tabs (442) is separated into nore than two

b 1 1L1E tecy back. ¢l ai med in, clgi
£ip T8 et Pick BHOMSLRCRRE fo FrésR B ofnd et
. 40% and a cover (42) is attached to the case (40),
lssepéiﬁé dinto gmorg thantwa goWactsnr ough hol es (41) is defined
at walls form ng the case (40). 21. The battery pack
18s The biattery packcalsailainttd intetaiai 17,twikerefn e ofithé t4Hsg442)
conductive plates (44) electrically connecting to the

is sepBAtdPtS tadrd Hardfo Miftst@s Power bus lines (12,13) to

conduct current generat ed by the battery pack,
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further held by a case (40) and a cover (42) is attached to the case (40), wherein a
plurality of through holes (41) is defined at walls forming the case (40).

21. The battery pack as claimed in claim 8, wherein two of the multiple
conductive plates {44) electrically connecting to the batteries (11) are used as
power bus lines (12,13) to conduct current generated by the battery pack,

wherein each of the two power bus lines has a platform (46) on which terminals

(48) are formed.



