BATTERY PACK 1. Field of the invention The invention
relates to a battery pack, anld nore particularly to a
battery pack experiencing | arge charge/recharge
currents, wherein the battery pack is conposed of
mul tiple batteries connected in a grid configuration

capabl e of efficiently BARAIBRYPALCEr and reducing
the wei ght of the whole battery pack. 2. Related Art

El egid LEdle iRPWRIoSOUr ces have been proposed for

poweri ng novenent of vehicles in recent years.

Because the vehicles require |larger |arge power, the
po eéamné@ncr&iﬁt%tor %gﬁ%wwcg andygiose Ragieufaslisio a battery
battery or a collection of multiple Iarge batteries.

piwlesxpericnéing [battobnyeep@ckargb atirieatsc orposiadht bettdrgrzek is

batteries with bul ky size and heavy weight, it wll
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Mor'eover, t1es assocl a

t,he. hi,gh-capacit battery wll make the batfer

P ieRus uBPBAGE biiwer Ml Bilicite thelEnigt sEhEavhelearems pack.
shoul d be seriously concerned is the safety of the
bh&talated Ais the size of the battery enlarges, the
possibility of incurring an expl osion accordingly

| NCERR&RS] pAved bb@icB@hhvEbédh %ﬁ?o@éﬁff&f dWidgh@eEment of
batteries is a battery pack that includes miltiple

[ th reference to Figq 11l .0
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strings (62) .in parallel between two buses (63)(64).
PRt sourserraB hie lorged by smgngleyighromma datgrppus apllediiagof
batteries (61) connected in series. Electricity is

riviileipleslapgd batcbries. Hoadser, 4fip betdetypdchahbialk toempopad khe large
fromthe two buses (63)(64). Because the batteries

bafidie SRS S8 dnihed §) WrSgh O Wil Pbdddnte 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 concerned 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 donnected in series, any failure



2 battery (61) in the string (62) can nake ot her
batteries in the sane stringz(62) i nactive. For other
strings (62) still normally operating, they nust share
the power output capacity originally supplied from
the failure string. In other words, the rest of

hattergl(6 bpdrt theisesng 632) cam shalsupibely bittgierinehesgie bRing (62)
| oads. As a result, the life of the batteries
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anot her alter I ve atter
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buses (73)(74). Wth reference to Fig. 13, to
tegostifinstrmah bapenizs (68) mushupply dtiglvor-enfrdsi . loads. As a result,
| arge conductors (71) are necessary |n the battery

BRI o tRELAERALES! BaddiBb YA Bhfs vefly BRUR, Of Lhe

conductors (73) are connected to batter| es (71) in

ar al.l,e hus rm er 72) ;to car .
o SUUERIRHEe 1o Bie d2chriy AL St sk Rdo e imile
to the polarity denom nated on the batteries (71), the
Basterr BrQrpsd7 P hiykanion vehase cesoobidicdrdivrion AT ey cgreegied in
(72) is just opposite to each other so the adjacent

ferilldbergeaunso bdsds (TeXT4pe further connected in
serl es. Based on the foregoing architecture, even when

e{rhl ltggéarzag% foef"qx ?E?é’(té é)r:r%org i ?ﬂf?iﬂe{f cﬁ?ﬁ%ﬁ%tﬁﬁ %ﬁ:zg 12,
Igﬁ%rs\%%laéactréys Bt aﬁ%ﬂ%@f?ﬁ&% e b%@%@%«r@ t0 brased puthgrvenicle.
t he conductors (73) must be increased accordlngly

Arpeir of theicorhtctom|iB ) amennacced de tatterigo(Vd) mapamblict the:s
cause the conductors (73) to be undesirably |arge and
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arrangements of two adjacent battery groups (72) is just opposite to each other so
the adjacent battery groups (72)must be further connected in series. H
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 current level to be provided by the battery pack
increases, the size of the co.ndﬁctors (73) must be increased accordingly. The
_ current requirements 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



For the above reasons, there is a need for a novel
battery pack that is suitable 3 for use in powering
vehi cles. A battery pack inc?udes power bus |ines
connecting nultiple battery strings in parallel,
wherei n each battery string conprises multiple

Pauteil poweannoskiglksi n  series; and nultiple
conductors providing el ectrical conmunication between

the, baiter trin hit.h tery | e -
pat (PtLE PG LIRS nRER bl el sPBhdcBint rhftefiioaticry strings
battery in other battery strings, Further advantages, .
ih garallebswhergingachibagient String conpsisss multiplsthagienas Fonngsted in
el uci dated on the basis of the follow ng description
sefied Adahekiptscaithetirapndvididpesiecticadrimigictiend@tioen the

t he annexed figure showng a circuit diagramthereof.

: is di
BRebLSs BROP s e o BRREPRL G, deBramath fure
invention. Fig. 2 illustrates an expl oded perspective
Wiitle oy baHEW MPHFT RAMSEY SIS of the batter pack of Fig.
1 being held in a case. Fig. 3 is a perspective view
of Finthdvaidyeniyges fhatiees mgdhdetails of thh@resestinventign will be
illustrates an enbodi nent of a battery pack having

eﬁ%c‘g&%&%ﬂ i%ﬁ:the BRNDBE B olwin 2 HEQI HATME Y brafdrkdl] eﬂabodinflent

ustrates a perspective view of " the bottomo

battery. pack sho in_ Fi 4. Fi.g. .6 ill.ustrates a
thipals SV (R P e 2ag e BEbre St iRiidipgad thereof.
side plan view of the connector of Fig. 6. Fig. 8

In thedrapapgs anot her enbodi ment of a battery pack

havi ng el ectri cal
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 electricél

connections 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.



connections in accordance wwth Fig. 1. Fig. 9
illustrates the bottomof the battery pack of Fig. 8.
4 Fig. 10 illustrates yet afot her enmbodi ment of a
battery pack having electrical connections in
accordance with Fig. 1. Fig. 11 is a schematic diagram

of g oViBRbirRe ke PRI BEYeRBEN meht 8f a btk @W@FI ; ic

di agram of anot hér conventional battery pack

il lLustrates an enbodi nent of..,a-battery pack in
Jeeeiabimegion 1 g cordsee Wit P er ence to Fig. 1. a

battery pack in accordance with the present invention
enpFigd 1as grschiemeii¢ dipgramiodia doavienigoral dettbishpadkon of
series and parallel connections, where the battery

packig qnmE 'a%@ﬁexﬁaﬁ& H B Yo faho Rk bsﬁVentﬁatnral Bakgerty k.
connected in para et ween power bus |i nes
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furt her has mul ti pl e conductors (30) connected to the
Kattery strings (20). Each conductor (30) provides an
el ectrical connection between adjacent battery

st riwigsref@@hcs ticRigt hak battdgtpaekyin @tdgrdancowdthahe phesent
battery strings (20) is connected in parallel with a

it sl U Ko g i o
Rred Spunsceings, Wige HBDEHEY BBRSGHR s P RhARtery
current generated by the battery pack. For purpose of

stopgsa(B8) camectdueintparaltel besvdenipowar tusdinsafb2)ét ¥) Hgch battery
(20) are connected in series by nmultiple |ines as

SFSLLEOToFip IB o 1 SonBeS) escraPThe B ok
ﬁgﬁﬂgr]"ﬁ]a!scr%ﬁitmi‘e 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 parallel 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 generated 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” hereinafter. The lines providing electrical communication
. between series wires in adjacent battery strings (20) are denominated as “parailel

wires” hereinafter.

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



between series wres in adjacent battery strings (20)
are denom nated as "parallel _wres" hereinafter.

Duri ng di scharge of the battesry pack, current can flow
froma battery (11) 5 through a series wire or a
parallel wire. However, it is noted that the series

Wrb@sh a GehEYwirBrRpamalel wire.TeMvevdroiis PHida ehAthBE Serids wires
no large current flow passing through the parall el

WM I under _nor nal rating conditjons, th .

S Pt R PRt S hsE Rend LBt iy possine
rior huses. Therefore, these parallel wres allow
eugh the pamelleleyigen unster mesmphopaspiing senrdigpns, hessrraseliel

invention to be greatly reduced. Wth reference to

Wirgs nded hbetoltad dsclayeep @t heaty hﬂgri@f B! Therefort] theseparallel
be held inside a case (40), ere a cover (42) is

FlesPB1EY A2 bl Sl Teb N e BB MK St QRO on o be
. Each bu sheet is fornmed by nultiple tabs extending
Wﬁﬁﬁlﬂé?fiwﬁide of a plate body. Each tab on the

conductive sheet electrically contacts to a termni nal

of Witlordfemeate tdBig & the(Hdlerpbatihef tietresent prascdntiohaah be
of the batteries (11) has a termnal at one end and
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the batteries 1) can be conhected to formthe “gri

.confi.gur.ati on as sho in Fig. 1 by . the.co

i 5 SR RSP B SRR Serve i U e 2 gk bus
conducti ve gl ates (44) are used as the _conductors

sheepis iforna¢rbby multiple tpbg rxtgndingl fsomsmesedeaef & plate bpdpdiach
wires as well as parallel wires nentioned above. The

th bHGhdIESndictivh @heanletttit Mgy pbabes té 44dmaind] bf sn outmost
el ectrical connection to the batteries (11) will be

BT SRt Wi el erenee fo Pl S

Each of the batteries (11) has a terminal at one end and another terminal at -
the other end. These termiﬂals 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
-c&nnection 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



(41) defined through walls of the case (40). Each hole
(41) is preferably fornmed as an inclined shape with
two openi ngs, where the inner6openi ng is |ower than
the outer opening. These through holes (41) allow heat
generated by the battery pack to be dissipated. The

b (40590 4S%6 9fbtéét9tﬁe Bﬁﬁé‘ﬁé&tel?\@ter fromentering the
6 case (40) so as to protec he batteries (11). Wth

r ef ce-to Fi . 4 to 6, each of th onduct i .
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a longitudinal body (440). In the enbodi nent, the
multiple|tabs Gl2) canmctimgdo sylongitnidinal bydetddOndadhé eorhodiment,
opposite sides of the |[|ongitudinal body (440). Wth

flefiauRrhte iR (E'ug) aré.syhfiReteRAHY Ckict@led fng opAdditdAdes 8Nthe
arch that extends froma tab (442) on one side of the

f
abr.(;4 er _si T
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form The arch shape permts the conductive plate (44)
AR BRE Nhendsileain 2 19b 664ran engyeire ehdibasly (HE) o a tab (442)
battery pack w thout disruption because the body
qrth@)otherl dids I Ttgliddy (déd olian a Opisuafate onwtlech plonidiig 1ibe(441)
conductive plates (44) include, but not limted to, a

a I . s ’ ( _
AR T o P sttirichobinfit Fhe SUARANS nl BTl dheh P IRicpL
can of fer advantages,of hi COJ r osj.on r.esi stance
S ERRTACel PR IRS PR B aRes difyURlioR PRA G dhe body
enbodi ment of the conductive plate (44) can include
(440} wpll elighiby defbra) Sureblgrmbieyiabxios it eepduatiye plasns GHE
side of the body (440). Another alternative

18¢10de] ot Pmitdteros @REET pMe: RidlAckd4hrfasss, RV (a copper
multiple unsymetrical tabs (442) integrally
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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 multigl.e
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 témﬁnal 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-



Each tab (442) is formed by a rectangul ar piece
defined with a U shaped sl ot . and a notch

communi cating with the sl ot thus separating the piece
into three contacts. These contacts can be

i ndividually soldered on a term nal of one end of the

k8 c¥niatlian YIEBe bEGurbBl dlitedasKih@tRGkTENCES

hori zontal novenents, thé left and the right contacts

are ,abl absorb the I th Rofel
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battery. As noted above, the currents conducted

then shajisontectpd tlaphgh the seais dritest dnarresulh e pyagheets (12a)(132)
conducted through the series wires. As a result, the

e 15heektfoss beatidrbd ajeas Hame tHeadgrluctve phatase(@tt) diedh bus sheet

areas than the conductive plates (44). Each bus sheet
CRRPAAT PALR B R BRI} (U0 ok SRSk The
constructed froma nmetals structure and attached o
teFaInaly (4% @ambempswtaﬁr% @metfigﬁs%t@wﬂﬁs apa@ﬁtﬁgh‘?fggf} the
In this enbodiment, the platform (46) as well as

plerfoima#s) k¥t 8dy exdendastnmgghchiiquesade tiig 6nbodimpentyihe
access fromthe outside of the case. The tab (442) of
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I nventi'on provides a suitable area to easily achieve
an electrical contact with a battery. Therefore, the
GEERS ﬁw&klepﬂ@l@%ﬂﬁ@&t%ﬁ bet ween the conductive
plates (44) and the batteries éll) can be_ ensured.
TheThatate(44a3 of 1o candpctiye plates (449 emmlexedhin thewsetenbn
can preferably be small rechargeabl e secondary

iRt foviddv RaMBIe arda ShendiBshclibad aneectizabosedct with a
fromthe center of the secondary battery to an edge

Sl PSR BBl Tl B e R0 e Qg
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formed by a cell array
present invention can preferably be small rechargeable 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 bafteriés or fuel cells. The battery pack is formed by a cell array
at least having 4x4 number of batferies, where the battery pack is still able to
- supply enough power.

Except the cylindrical batteries, an alternative embodiment of the batter’i_ES
is illustrated in Figs. 8 and 9. The batteries with rectangular shape can be the

“lithium ion batteries. It is noted that the polarity of such rectangular batteries is

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



at | east having 4x4 nunber of batteries, where the

battery pack is still able to supply enough power.
Except the cylindrical battefies, an alternative
enbodi nent of the batteries is illustrated in Figs. 8

and 9. The batteries with rectangul ar shape can be the
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such rectangu ar batteries is different fromthe

| i nd rotr repres .
SlgnZhlag Geitotees il anTiatiado b SaRrepd it k8 ERR G ation
posi t ive term naI The rectangul ar batteries are
astshowrsiniigh] by tthe bendustive platds (4f)o t he grid
configuration as shown in Fig. 1 by the conductive

pl at\gth fedoncald Pig! e0 eI th/Be bif dectdthul Areileey ekiepds a

rectangul ar battery extends a positive term nal

H%ﬁgtt Iérgi%t Igd I.51‘12‘{ | A %ﬁ]?ymar q‘g%ﬁ?garrﬁggrrld 1 rlns ances, the

I|th|um|on battery(Iamnatedllthlumlo batt Y). .
1B pelymer dattert erthe advanagdihinmy @rt‘mﬁrﬁaﬂgmaﬂag Hﬁé‘um 1on
negatlve termnals of the batteries are alternately
g:)ged s@dlth sthenuel Tat posiaive Yeratinakanddhdyegatire terminals of
conductive plates (44). Wen conparing the present

th@ﬁgﬁér#é%rhévan%}nﬁfélfﬁn%ﬁ% aﬁd‘ﬁloﬂr é&ﬁ&al‘lﬂf&[ﬁéc@é&b &

rea aspect power” density. For
npl e, .the plcal power denS|ty|sI|mtedto
C‘?B%Wtkvﬁplﬁ@ﬁ( anpl e, the battery pack enployed in
t he not ebook cong;ters i s about 600Wkg or |ess.
Hovidthen cormpating theeprgisentdfivertion witbipsids artsethy nyessat invention
reduces, the power density offered by the battery pack

hia§a g@@ﬁ%ﬂ@@ﬁtﬁ o W e dspectisfgssvir denyienti @rexaaipléeahe typical
hi gher than 1gOOW kg. The present |%ent| on i s not
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the foll ow ng
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.



claims, within the scope of which many nodifications
can be envisaged. 9 Cdains: 1. A battery pack
conprising: power bus lines (12,13) connecting
multiple battery strings (20) in parallel, wherein
each battery string (20) conprises nmultiple batteries
(11) connected in series; and nultiple conductors
(30) providing electrical comuni cation between the
battery strings (20) such that a battery (11) in one
battery string (20) is connected in parallel with a
battery (11) in other battery strings (20) wherein a
shortest distance neasured froma center of the
b&ieisy (11) to an edge of the battery (11) is in the
range of 0.5 to 3.5 centineters, and the battery pack
cdnpr i debatiant pack vampfisiog: battery strings (20), and
each of the battery strings (20) conprises nore than
fpuwexbams eliness ([2113) cometitgednultipkebattay 2iringh e(20) 1n parallel,
: ack as_cl dinclaim wher ei n eac
: whereluh eeac pt (B'Iye sEHig; 3@& omprises Smgﬁtp& hlg}t@ggw 51 connected in
Serlessgfaondary battery. 3. The battery pack as clainmed in
c aim2, wherein the secondary batterles (11) are
I, e a
'k gr;ﬁfgn oBRBRES (450 ordvigihRe HAAGEY BREHAR ?{Ji bfifken  the
batteryr tstringen (§20)y reech baldt e rai ebatteﬁr (Ilhe kmat toﬁéy baaa’y aﬂmg (20) is
i med n ¢l aim 2 he secondary batteries
Connef’tfg)‘n ]aalf%l e lﬁ‘étlefye&hegl Otge r beferyisiines ($Opack as
clainmed in claim?2, wherein the secondary batteries
(yilyreg)r @ phetest ofiptgnce 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 more than four battery strings (20), and each of the

battery strings (20) comprises more than four batteries (11) connected in series.

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

multiple 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 claim 2, wherein the
secondary batteries (11) are Ni-MH batteries.

6. The  Dbattery pack as claimed in <c¢latm 2, wherein the
secondary batteries (11) are fuel cells. '



10 7. The battery pack as clained in claim1, wherein
each of the mnultiple conductors is a conductive plate
(44). 8. The battery pack as clained in claim?7,
wherein the conductive plalde (44) is a nickel plate.
9. The battery pack as clained in claim7, wherein the
conductive plate (44) is a netal plate fornmed with

ni ckel surfaces. 10. The battery pack as clainmed in
claim?7, wherein the conductive plate (44) is a

C er plate forne ith nickel.surfaces. 11. The
it erﬁﬁai’ﬂt"% Bk ety IS A 3?1%e?ei W}‘F‘i"f@ cach of the

multis1e BshiRiioYEis Bl Bh@uckidd blatesalipr med by nul tiple tabs (442)
connecting to one side of a body (440), each of the

t abs (442) ri y .conngectLag one:Of Ehe :

bgiter #gé (%). 12@&}5{1e %at {bzaﬁ%/kgac&pasacngi rrZ’d ivr‘qhereln the
conductied piaté,(49henaidkel plate. conducti ve plate (11) is forned

by multiple tabs (442) connecting to two sides of a

body (74€), bsaeh opadkhe dsabslHithé®) @&l ecélmincal ¥y wherein the

connecting to one of the batteries (11). 13. The
condugliys plpte (FRdk a sretel plateoampd watharigkeh surfagear ei n t he

mul tiple tabs (442) are symetrically connecting to

t he t Whiesi dwtter tiekbody. twimethe iat t@daipn patk asherein  the

. 3] iRl aj in. iple tabs (442)
condoi {TE (1 iF SR Pl O EL Pith QRAFH B oy 20y 1
an. unsymmetrical copfiquration., 15. The .batter ack
aEl'cI ahfited aHCRY) iRk 1, %\%\heP"é‘Fﬁe‘% hemcorfgﬂﬁ’t i v‘é Z)I"gtfeéem the
condubtidd) fate p)ahehfobhad Bt AaEDId raps 4P dAdekingn tdN6ne  side
side of the body (440) to a
of a body (440), each of the tabs (442) electrically comnecting to one of the

batteries (11).

12.  The  battery pack as «claimed in claim 7, wherein the
conductive plate (11) is formed by multiple tabs (442) connecting to two sides
.of a body (440), each of the tabs (442) electrically connecting to one of the
batteries (11).

13.  The battery pack as claimed in claim 12, wherein the multiple tabs (442)
are symmetrically connecting to the two sides of the body.

14.  The battery pack as claimed in claim 12, wherein the multiple tabs (442)
are connecting to the two sides of the body (440) in an unsymmetrical
configuration.

15.  The battery pack as claimed in claim 11, 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).

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 fornmed on the body (440). 16. The
battery pack as clained in claim 12, wherein the
conductive plate (44) has Hn 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
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body (#44%) is separated into nore than two contacts. 18.
The battery pack as clainmed in claim16, wherein each
ofi 7! hemé%ué&#akk dsScIaRR B 8flih NSO WIREEn AR df'Wle tabs (442)
) contacts. 19. e battery pack as clained in claiml,
is sepeyated éntp mare thentwercyntpetek is further held by a case
(40) and a cover (42) is attached to the case (40),
Wher ei ha batéryrgecktas dhintdir tuglirholéesvheddih dash deftheasbs (442)
. at |Is form ng the case (40). 20. The battery pack
15 SengteﬁﬁlgPﬁ‘“E’éieFW&Y%%PWPtE)‘,’tS'\Aher ein two of the multiple
conductive plates (44) electrically connecting to the

ba?t er TBs Ruttery apek psedlammed govdiinbds whers (e batsryt pack is
farthef GRAFEY £ Yhde® e the ¥ BEG i

eWher el k eac%' [#0) tg'ﬁ@ % \?\ég%g%%zr) Eu% %h‘tr:lcgsfghtgg %S%I(%Q)f g‘r(hrﬁrem a
plurality 6§ theoughiholeh (419 rindefaled at waly formingf the omsd.(40).

20.  The battery pack as claimed in claim 7, 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.



