t DESCRI PTION DC ADAPTER AND ELECTRONI C APPARATUS

. - USING THE SAME Technical Field The present invention
relates to a DC adapter for supplying an el ectronic
apparatus that uses a dry battery as a power source
with an external DC power and an el ectronic apparatus
using the DC adapter. Thisjapplication is based upon
and clainms the benefit of priority fromthe prior

Japanese Patent Appl i i . 2004-148501, filed
May 19, 2004 and 20@%%%%& | ed Decenber 27,
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el ectroni c apparatus that uses primary and secondary
batteries as a power source has w dely been used. The
el ectronic apparatus of this type has a battery

Techni&gtﬁggp portion into which the primary battery or
secondary battery is inserted. Fromthe battery

used in.the .battery housj orti-on, a- power i .
o RReten inyefriod rhRlds QUL I AaRREH a0 sy B plsfronic
apparatus is driven. By putting the secondary battery
apparatug thatgises 8 diydasiesy aF sriaveppuirae ¥ath an gxiesarlcRCepower and
battery charger, it can be re-charged and used

an electrepRedgirytus AsinghtheddOnamdaptéat tery for use in an

el ectronic apparatus that is driven by a 2

This application is based upon and claims the benefit of priority from the
prior Japanesé Patent Applications Nos. 2004-148501, filed May 19, 2004 and
2004-378329, filed December 27, 2004, the entire contents of which are

incorporated herein by reference.

Background Art

| Conventionally, an electronic apparatus that uses primary and secondary
batteries as a power source has widely been used. The electronic apparatus of this
type has a battery housing portion into which the primary battery or secondary
battery is inserted. From the battery housed in the battery housing portion, a
power is supplied to the apparatus and thereby the electronic apparatus is driven.
By putting the secondary battery for use in the electronic apparatus in a dedicated
battery charger, it can be recharged and used repeatedly.

As the primary battery for use in an electronic apparatus that is driven by a



battery, a size AA battery is avail able. Sone

el ectroni c apparatuses that use the size AA battery
have a battery housing portion into which two size AA
batteries are inserted in consideration of power
consunption of the apparatus or battery life. In order
to house the secondary batjery in the battery housing
portion in a conpatible manner with the size AA

battery.i.n_an el ect.yroni c apparatus capabl e_of Si.n
battery.gfoine (A @R i Al SORRK Pl ol PheaBias i e the
. battery having the sane shape _as that of the size AA
size Afphtiteryhave abapewdhowingporiign ine whiohetwd sizheA A batteries are
secondary battery identical to the shape of the size

insertedvh bodiddnition ofgrevéashsabgiion of thd sprestsisirddterplife.
the secondary battery in the battery housing portion
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ttery which can be, hqused i.n the batter housi n
compatiie PR GrITR HEE Szscs ADRERY dhyp Hlec Ut ApPARTLS Caable of
) manner, when the battery housing portion into which
using bothopgmasy andisecordirgdatiesicsns secertlary hastetly having the same
secondary Dbatteries each having the sane shape as

shape ab liigdt off tht R&zes Azebaérybigtddepyedr eBgrhakigigthe shapef the
assenbl ed battery. Sone el ectroni c apparatus capable

. r
secondfly HRICRY i@tbaplo WX (AR ERENIEEINA pRAERZES S8sciiied above,
... cqnverts co rcial alternpatin wer.into a .
it is possthle Lo R Ty SFFOREARCDRURVERY L bty dopsinedaontiog 1or the size
apparatus with the DC power. Sone DC adapters of this
AA batteygan areompatntlegoaeeen withghhsireed A battery. bat t ery
housi ng portion for primary and secondary batteries.
Thnthéy ese, fvthHeardcbadatyhbatanihiblr &io BOhowsePRs@ bhfitary

DC adapt er havi ng
housing portion for the size AA battery in a compatible manner, when the battery
housing portion into which two size AA batteries are inserted is used, the secondary
batteries each having the same shape as that of the size AAA battery are arranged,
as an assembled battery.

Some electronic apparatus capable of using both primary and secondary .
batteries are configured to use a DC adapter. The DC adapter converts a
cbmmercial alternating power into a DC power using an AC/DC converter and
supplies the apparatus with the DC power. Sorﬁe DC adapters of this type are

configured to be housed in the battery housing portion for primary and secondary

batteries. In order to realize this configuration, proposed is a DC adapter having



3 substantially the sane size as that of the
assenbl ed secondary battery whose size is the sane as
that obtained by arranging the two size AA batteries
and having substantially a simlar shape to the
assenbl ed secondary battery. Electrodes are formed on
the DC adapter. The DC adapter is provided with ‘
‘ el ectrodes. Wen being housed in the battery housing
or.tion for the prjimary,and secongdar atteries, the ., .
substarBRly (5 gt e af i) EhE AcoRPLT TestminR BAUa3 RO size is
the battery housing portion with which the el ectrodes
the samgrap/thae abtaaned by prianging dieltwe sored Ay baiseries aed havinge
into contact. Therefore, when the DC adapter being

substanhi@ﬂ?eﬂsihﬁilztﬁﬂlabéttb ehy. as'Mﬁﬁl:eﬂgs dé@hﬁh@,ﬂbat_{é}?. € |E§6éifr@§@§ére
cone into contact with termnals forined in"the

: r ' i (g i ed to
formea i AEBCRRNA DB ERSacffify BRFRUA T cBUBRUES Wi
: . el ectrodes,. The use.of thus configured DC adapter )

being hgnSed HAHEOHHIY EBGINEPPBIo Bomsbe DrHBRTY h secQsrdapp batteries,

an AC/ DC adapter or DC adapter on the el ectronic '
the elecipptesatome igbdentadiavith serminals famigd methe dmateyy houkngm
a battery housing portion on the electronic apparatus

portionS¥ R wisieRtthé RWdti@ek Proorieet iinotﬁegﬁiﬁl MBI orfefar P ®atteries
of the electronic apparatus to be uséd and

come iRYAHRLY THEIFLZENED LD SIS RAILAH e ey

. batterl{ gouié ngoégorti on . for the prjmary and secondary
housing, pp¥tEq, dBe plFcHdss s Inio mamkrst, Wish samisals fosmednia the
_ fornmed on the DC adapter have defined polarity |ike
battery hiogsing pentyynaadd sdobhplewyr ibatpiddem. anTélestronfc apyparb@s

adapter is inserted into the battery housing portion

throughMHieterminals and electrodes.

The use of thus configured DC adapter eliminates the need to form a DC
jack connector for an AC/DC adapter or DC adapter on the electronic apparatus
side, that is, it is only necessary to form a battery housing portion on the electronic
apparatus side, contributing to reduction in the number of parts of the electronic
apparatus to be used and, eventually, the size of the electronic apparatus itself.

In such a DC adapter that can be housed in the battery housing portion for
the primary and secondary batteries in a compatible manner, electrode terminals
formed on the DC adapter have defined polarity like the primary and secondary
batteries. Thus, if the DC adapter is inserted into the battery housing portion with

the polarity thereof wrongly set, the electronic apparatus does not operate, or any



the polarity thereof wongly set, the electronic
appar at us does not operate, or any 4 trouble related
to the operation of the apparatus may be caused. In
order to prevent the wong insertion, a configuration
can be considered in which the DC adapter is forned
inaleft-right asymetrical ghape and the shape of
the battery housing portion is correspondingly

r s VEr. n rj mry {Qr
troub ERGca ™, fei Rycdion BRI RbpudBiimdiy BisEtyy 4Bigyoer o
arrangi ng the secondary batteries are inserted into
pre‘t%%gﬁwr@rlg IHRISIORg 2 soOnEIZawatian cap berrengkisred in which the DC
configuration, the inserted battery nay rattle within
adaptiee i$h bershedyirpa i¢fiteightlasynaddiridad shapes andehd bledpe bfthe battery
termnals of the battery housing portion with which

houdih@ ptiRatis %%sgf)nﬂﬁlgl BHa8! A LORRUINhBwARE A%hen the

ar e shared between t rimary or secondary battery

. adapter,_In this cas t he DC adapter i.s
prinfllg $2 seR OB il G s SRRed Witk PeioaRPS i ingife the
apparatus, there is a _possibility that the operatin
secopsiary Yattgrgs arg mserted gpia the bateryhousingypestian having the above
secondary battery, so that it is inpossible to ensure

confSghetionothd hiseeed Hateny enap patlatwishin thedwmBis@pesion. In
D scl osure of the Invention Exanpl e enbodi nents nay

addiflopY bS8 e %tacg@%ﬁﬁirﬂ%domfghﬁ\%@%&ﬁgPBﬁ'i@ﬁ Wdth which the

usi hg the DC adapter, in tion of the

adapt.er  that is configured to be hous in the .
eleciiARS B8 YRGS AtamEr E0ie AP Somtaraae SBaisa delnl tye primary or

batteri es can be prevented, and positional regulation

secopgdlaph baieryt end DG edspieg. pdnithisrcass, whenthe 81§ adapter is used in
established for the primary and secondary batteries so

the apparatuses other than its conforming apparatus, there is a possibility that the
operating voltage may differ from that of the primary or secondary battery, so that

it s impossible to ensure safety of the electronic apparatus, in some cases.

Disclosure of the Invention

Example embodiments may provide a DC adapter and an electronic
apparatus using the DC adapter, in which wrong insertion of ‘;he DC
adapter that is configured to be housed in the battery housing portion for primary
and secondary batteries can be prevented, and positibnal regulation in the battery
housing portion is accurately established for the primary aﬁd secondary batteries so

that the batteries can be housed in the battery housing portion in a stable condition.



that the batteries can be housed in the battery

housi ng portion in a stable condition. 5 Exanple

enbodi ments may provide a DC adapter and an el ectronic
apparatus using the DC adapter, in which even when a

DC adapter is inserted into sthe apparatuses other

than its conform ng apparatus, safety of the

apparatuses can_ be ensured. In accordance with a

fi r Example ambedimpntprwepnpraviden i B, adapter asd an electronic
provided a DC adapter which is connected to an AC/ DC

apFaRBtue fuseig ARADICaddbi&y, e SvHibh @van Raldnes D C RAYSteP % inserted into
portion of an el ectronic apparatus so as to supply the

SYFEATR co PP A H coBliormufe FeRE alia iribe pparatuscs can
insertion limting portion which is guided by an

be engiwed.i on gui de portion of the battery housing
portion when the DC adapter is inserted into the

bat 1:£4dcoh@idengith ROfifst Qﬁlgt)é@t b tﬁ@ﬁe?%lﬁﬁgggﬁt‘é’(:ng gchéﬁv%alf l?ﬁlgvided a

cones into contact with the I nse

f,the b ery housi ort i when t he adapter, is
DC adsrontichds CoRBCHsd fory AGEHS Pﬂ@ve&ﬁrﬁnﬁgs FheRtegigto a battery
reversed polarity so as to limt the insertion of the
‘howding pdetpireof anmdedtimic apparatusnsd asid sumgplpche iebectivsiin gpparatus
formed by projecting a part of the outer

G )
with § YRSkl S, USSR Rl AP i, b s
. of the main body and having, two sides each of which,
- mS@iﬁO@nﬁgutmg dRTHOBaWhichs s BBIdsg: by a8 irseren dvide poriiewr of the
DC adapter, wherein the center angle of the circular

batterg Inlusaignportion cbenaaeidg ddapi@r @xins@tedneld BE BdtRry housing
two sides on the outer circunference of the DC
poﬁ%ﬁp&ﬁﬁ the pl‘o%se? ﬂoﬁ‘aﬁ‘ﬂy?gﬁd %Qr%e\é\'qr?troeciorﬁtetlc ewﬁg WL Hsertion end side
wall of the battery housing portion when the DC adapter is inserted into the battery
housing portion with the reversed polarity so as to limit therinsertion of the DC
adapter, and the insertion limiting portion being formed by projecting a part of the
-outer circumference of the cylindrical main body in a rectangular manner along the
-longitudinal direction of the main body and having two sides each of which extends
-from a part of the outer circumference of the DC adapter, wherein the center angle
of the circular arc obtained by connecting the proximal ends of the two sides on the
- outer circumference of the DC adapter is less than 90°; and wherein the adapter
- main body is formed by arranging a plurality of cylindrical bodies in the direction.

perpendicular to the longitudinal direction, and an electrode terminal is formed at

the concave portion between the cylindrical bodies.



main body is forned by arranging a plurality of

cylindrical bodies in the direction perpendicular to

the |l ongitudinal direction, and an el ectrode term na

is formed at the concave portion between the

cylindrical bodies. 5a In acgordance with a second

aspect of the present invention, there is provided an

el ectroni c apparatus conprising a battery housi ng

portion into which a DC adapter which is connected to

a cld iaedoidaate pwithany s¢zantenspeca ef thodpresalt invention, there is

secondary battery, or AC/ DC converter to supply the
prof R Bl PARC At cofyBisi S MRl bR FofEéh into which a

'ngertion . gui de port%&n which is formed by cutting, . .
DG adaptes vl ulsacorpegied ta papilingiicahdrianc brteryi, rhsylindrical

circunferential wall thereof to neet the shape of an
secondanyt batrerly o tAGID C pwrivieeter t® rsﬁp?lybﬁlepélebﬁﬁﬁiicn@;ﬁratus with a

part of the outer circunference of the DC adapter and
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to guide the insertion of the DC adapter, the center
guidagrastign which & fermesk bar @iting.aim adrasjengotareshapeg at part of the
proxi mal ends of two sides constituting the insertion

cir@ilad@npptirc@nf@entifiewhN MRdre6f fEHIREENRNGRPE o aRSnsertion limiting
battery housing portion is |less than 90, and e h

when t he
ter,is l.nserted wth the reverse olarity,
porg RS o, Arcifils Aot bl i Selstdl it Bk st P radapter
the insertion end side wall of the battery housing
andoisrengaged nvith ke insegian Gmithg poetidCvwdeaptherDCsadapter is inserted

limted; and wherein the battery housing portion

with B¢ Besser Iﬁ)lﬁlit‘lz&_r Blguide @, i'ﬂ@é&%iiogl%ff%ﬁé DCRaptf! RO center angle of

houses "a plurality of primry batteries or secongary

batteries,
the circular arc

obtiined by connecting the proximal ends of two sides constituting
the insertion guide portion on the inner circumference of the battery housing
portion is less than 90°, and when the DC adapter is inserted with the reversed
polarity, the insertion limiting portion comes into contact with the insertion end side
“wall of the battery housing portion and the insertion of the DC adapter is limited;
and wherein the battery housing portion includes: a plurality of housing portions
which houses  a plurality of primary batteries or secondary batteries, or an
- assembled battery obtained by arranging in an integrated manner the secondary
batteries in the direction perpendicular to the longitudinal direction; a first electrode

formed on each of the housing portions; and a second electrode which contacts a

second electrode terminal formed on a concave portion of the DC adapter



assenbl ed battery obtained by arranging in an
i ntegrated manner the secondary batteries in the
di rection perpendicular to the |ongitudinal direction;
a first electrode fornmed on each of the housing
portions; and a second el ectrgde which contacts a
second el ectrode term nal forned on a concave portion
of the DC adapter 5b including: a plurality of
~cylindrical portions arranged in the direction
inchatipgnal pburbhty of oylitdridab pgitiordi arednggidriaché dirctompetpendicular
t he shape of the housing portions; a first electrode
to W& %Igﬁhl(flﬂﬁinﬁf}e&'fbrp 1§ Ak tt iR gﬂz%}ien%"tﬁéllhoqﬁ[ﬁg BB8rtons; a first
an e concave portlon or ne t wee
C ndrical portions, the econd electrode bei ng
eie?%?%&eﬂts@@ SHOEH OTh OBS; hé indgicalo ppRiQnst r@d the concave
novenent path of the electrode terntnal. 6 In exanple
portwincidrmied thetweare titedi ylimdirieal pertidasadrdeeondslbctrode being formed
el ectroni c apparatus using the DC adapter, when the
t t
berR (G HoB AR REHRR" 1 Be bl EbYoma Sus 4rBE el @Bk ffrmminat.
gui de portion having a shape corresponding to that of
the insertion limting portion of the DC adapter. As
a result, the DC adapter is inserted into the battery
housi ng portion wth the reversed polarity, the
insertion limting portion conmes into contact with the
side wall fornmed in the 7 battery housing portion
wWth the result that the insertion of the DC adapter
is limted. As a result, wong insertion can be
prevented. Further, even when a



size AA dry battery or secondary battery is inserted
into the battery housing portion, the inner
circunferential wall can also support a part of the
side wall of the above battery on the insertion guide
portion side, and they have their positions regul ated
in the cutting direction of the insertion guide
portion to realize stable insertion. Brief
Description of the Drawings FIG 1 is a perspective

view showng a digital still canera to which the
pr ekendxahiple NémbadinserapPlacestding Go thd DE H@ipﬁ@ﬁféﬂd\/ @lectronic
vi ew showi ng the d|g|tal still canera; FIG is a

oBETAE IS0 UL SO0 S7h L Mo P 4 e e

ni_ckel - hydrogen secondary battery used for a battery
hoysing :portias. thsAnsertivg off they Dénadapter éx guidedi brg thdénsertion guide
battery unit, which respectively show a front view

por(tl'ﬁhcﬁav@ﬁé a sihaﬁé éﬂnﬁé‘éﬁ)ﬁdﬁ%@ tleR)of the RACHEA U gﬁl’[’?é'ﬂoﬁlon of the

rear Vview ( a right-side vi
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battery housing portion and various power sources to
withghe gersarsied polahigy,the timseytitw lisnitiggpartion comies Gito7commactrwith the
expl oded perspective view of the battery unit; 8
mdgk@ﬁ fo@ﬁeh%%ﬂe are perspective views of a separator;
IS a perspective view showing a battery cover
to close the battery



housi ng portion; FIG 10 is a perspective view show ng
a DC adapter; FIG 11 is a perspective view showi ng a
state where the digital still canera is connected to
a home power supply through the DC adapter; FIGS. 12A
and 12B are front views show ng the DC adapter; FIG

13 is a plan view show ng the DC adapter; FIG 14 is a
front view showi ng the battery housing portion; FIG

5A is a perspective view showi.ng the inteciqr of the
batterygl%&%sg}gjpﬂﬁ&m With s et thathe ppssrtion afitee D adepier is
~_ enlarged perspective view, FIG 16 is a perspective
limitedyi efs ghresulhgvronigainsertiorcoar beprewn®d.17Fusther, even when a

cross-sectional view show ng the battery charger in a

size Aﬁ%‘jﬂ)atﬁéﬁﬁ Of séEendi R IY insbﬁﬁéti%@cdh%% 19y Hodsir® Portion,

18 i's a side view showi ng the battery charger.
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Invention A digital still canmera to which a DC adapter
battery piytheingerton gHde posBan stdss anddhey have their praitimsgegulated
invention are applied will be described below in

in the aidgting Idineictibn of ¢he imsereon guide partionpearealiag stitdeiingstion.
A digital canera 1 to which the present invention is
applied has a canera main body 11 as shown in FIGS. 1
to 3. The camera nain body 11 has a | ens

Brief Description of the Drawings

FIG. 1 is a perspective view showing a digital still camera to which the
present invention is applied; |

FIG. 2 is a perspective view showing the digitai still camera;

FIG. 3 is a bottom view showing the digital still camera;

FIG. 4 is a cross-sectional view showing the interior of a nickel-hydrogen
secondary battery used for a battery unit;

FIGS. 5A to 5G are views for explaining the battery unit, which respectively
show a front view (FIG. 5A), a plan view (FIG. 5B), a bottom view (FIG. 5C), a
rear Viéw (FIG. 5D), a right-side view (FIG. 5E), a left-side view (FIG. 5F), and a
perspective view (FIG. 5G);

FIG. 6 is a perspective view showing a battery housing portion and various
power sources to be housed in the battery housing portion;

FIG. 7 is an exploded perspective view of the battery unit;



portion 12 constituted by a I ens barrel housing a
plurality of |lenses on one side of the front surface
thereof and has a grip portion 13 which is gripped by
a user on the other side of the front surface
thereof. The grip portion 13 is so forned as to bl ow
up fromthe front surface of the camera main body 11
so that the grip portion 13 can be stably gripped by a

Pﬁﬁﬁﬁ}ﬂ%ﬁﬁqﬁrg as _shown in FIGS. 2 and 3. The
RFTIRCCHVSOVIRES of A BRRATBIOThut t on 14 on
the grip portion 13 side of the upper surface. Formed
.9 18 a pryspedtpvevien showdng s battbey cever tuotlssethe battery
portion 20 which houses a primary battery such as a
housmgjpyrtmnery 4 or a rechargeable battery such as a
nlckel hydr ogen secondary battery 5 as a sinple body,

Spdt plurality of
G A Er BB Yt o i s HC PR raner . on ¢ he
f&§§ gn1 surface on fhe S|de at which the grip portion
ild 16 G pRIapectiyaviesy shewing a state gyharg éhe gagitalsill camera is
housi ng portion 20 is so formed as to be freely opened
connectaddo al laspd poasershupply throughGhe DCHdaptat t ery housi ng
portion 20 can selectively house a primry and

HEMNON ¥ndALERh) AOMt b?&tv@seﬂYoW gth% D&Sadhér;as a DC
adapter 3 which converts an rnating currént power

C rr urce to thereby
up;}%els aaplggv\éé‘% ﬁt ‘iﬁntgetﬁ% l?ﬁm%@gﬁ%r a main body 11
irect current wer source, Therefore, the
Fﬁﬂﬁrgflals ﬁa&ﬁ%ﬁw sHOWiRss theobattarychouising, REEL, a
switching circuit, and a switch for a DC jack to
Hiki. db Aars zepempleativd iviegtshowinghe patesior o6 the baiterylifousing
suppl i ed, thereby reducing the size of the canera
portion] 4REFIG. THA idef @irkial ehlarhed BatspREdve view;
FIG. 16 is a perspective view showing a battery charger;
FI1G. 17 is a cross-sectional view showing the battery charger in a state
- where the battery unit is attached thereto; and
FIG. 18 is a side view showing the battery charger.

FIG. 19 is a side view showing another example of the battery charger.

Best Mode for Carrying out the Invention
A digital still camera to which a DC adapter and an electronic apparatus
according to the present invention are applied will be described below in detail with

reference to the accompanying drawings.



housi ng portion 20 and battery unit 2 and DC adapter 3
to be inserted into the battery housing portion 20
will be described later. An attachment hole 16 to
which a tripod or the like is attached is formed in
the portion adjacent to the battery cover 15 on the
bottom surface of the canega nmain body 11. The
attachnent hole 16 serves as an attachnment hole to
%lc an accesso |ke the tripod is attachgd as
Fglt%lscagﬁer@n]g% eoPrESGht IMVGATIeR 1%313 fonicAgIcra
proj ection forned |n the attachnment portion of a stand
main qus/ hgagbdwmhiarFIGHel th §i t dlhestarheracmmanr body ild hasiuniead
on the stand. Further, formed on the bottom surface

portion @R ddiRtieReaty Ay Bl Hobis@ie b RRuIRe ofleiddl Ok (Srﬁ';emde of

| ens portion™12 is fornmed is a’jack portion 17 f

the fronf %ﬁﬁgké ?ﬁ%._r?%f ?111& %tag @’H} §§ cgré:l :3 OVI\[]nhlf tl? gtlfﬁ)g)reﬁ.éngfn% Hsepfﬁ%n the

rear urface o mera majn body 11 at the area

other sigle F tfae figat S C%gmrﬁeﬁ 1%he gap poEising3 iesq famedis to blow
has, for exanple, substantially a rectangul ar shape

up fromethe frentsurfadet of de daynera maspbedy désocbasthergrys partidiCD3
(Liquid Crystal Display) or organic EL

can be dxﬂil@cgﬂi@émby QASEAREMd ﬁhg@fsaﬁs sr%wnfiﬁelﬁi@e o h@ 319 Trfe

forfred on the upper side of di splay section 18

cners SURIECE PR ek L e b iy o

ction 18 on the rear surface of the canera main

upper s #-11. Wth the operation section 10, a user can not

only perform an operation for allow ng the display

Foenteidowithdn the gifip ploation fddie adedteergthonsthg portiored@mgiieh

in an internal mermory but also neke detailed settings
houses #priherybaitdrylsushidsla dey battery 4 or a rechargeable battery such as a
nickel-hydrogen secondary battery 5 as a simple body, or houses a battery unit 2 in
which a plurality of batteries are arranged in an integrated manner. On the bottom
surface on the side at which the grip portion 13 is formed, a battery cover 15 for the
battery housing portion 20 is so formed as to be freely opened and closed, as shown
in FIG. 3. The battery housing portion 20 can selectively house a primary and
secondary battery and battery unit 2, as well as a DC adapter 3 which converts an
alternating current power source to a direct current power source to thereby supply
a power circuit of the camera main body 11 with the direct current power source.

Therefore, the camera main body 11 does not have a connector, a switching circuit,

and a switch for a DC jack to which an external direct current power source is



canera 1, such as OV OFF of a flash. Here, a

description wll be given of the battery unit 2 to be
housed in the battery housing portion 20. The digital
still canera 1 can house, in the battery housing

portion 20, for exanple, a size AA dry battery or a
secondary battery having {jhe sanme shape as that of
the size AA dry battery as well as the battery unit 2

.i,n which tw .secondary batteries.ea Vi n he _s
supplicgh iRy edkinE e HEerihe AR ) oL « iy el pf g Betery
.inan integrated manner. As the secondary battery
housing pastion 20iangl baiterpamite? pnd D€ @lapten’ tkbé itsedtedgato the
secondary battery 21 or the like is used. As shown in

batteryfHdasify pbAfmP0 kall- By deedslatgndary battery 21
contains, in a cylindrical battery body 22, an

¢ Co e ¥ .
ALFELLBRF 30 UG RD PGl GRtpRBSIL Fimged in
f.ormed at one end portion _of the battery body. 22 in

the porfign ng?@nmaiﬂ#aga IYeRAvies d%%ﬁ%b?ttawoﬁtafwg%ﬁ g&Lamera

~ termnal is formed at the other end portion. The

main bedgdilr o dehdattychunentdioled 6 servae ab an tattaghinedy hoR2toi which an

constituted by strip-shaped negative and positive

accessorRligke MeSripdidr iy iaf@cheas wedl af B cR@akém¥ft Rélel WRh which a
materi al s that can store/di scharge hydrogen reversibly

o h [ i ticve rj
posiiol e R st A9B5kNRARPRABR L G bl when
i o):i t]hve I eags are drawn fromthe negative and
the digﬁa sl Gamers & 15 srounted opdbeistangs + Burtbemforaed ogdhe bottom
and positive poles. The negative lead is welded to
surfacet diethisatarmema guaindeelyol 1 vhehbaideaywhachy ti2Aeangottien 12 is
positive lead is welded to the battery cover of the

formedkbiatd jack peedin a7 fof ek@blshitg: sRBRIcA R8nAtctidiewhad therstand.

ody 22 as a positive termnal 22a and the | ower end
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camera main body 11 at the area behind the lens portion 12. The display section
18 has, for example, substantially a rectangular shape and is constituted by a
display device such as an LCD (Liquid Crystal Display) or organic EL.
(Electroluminescence) display. A finder section 19 is formed on the upper side of
| the display section 18. An operation section 10 including.a plurality of operation
buttons is formed adjacent to the display section 18 on the rear surface of the
camera main body 11. With the operation section 10, a user can not only perform
an operation for allowing the display section 18 to display image data stored, for

example, in an internal memory but also make detailed settings of the digital still



12 body 22 is covered with an insulating sheet
material or the |like, except for the areas of the
positive term nal 22a and negative term nal 22b. As
shown in FIGS. 5Ato 5G FIG 6, and FIG 7, the
battery unit 2 includes two nickel-hydrogen secondary
batteries 21. The two nickel - hydrogen secondary
batteries 21 are arranged in the direction
er pendi 0.t | ongi tudi nal direction of the
camera Eaﬁ‘? §s @M%Wﬁa%e positive terninal 22a and
negative termnals 22b reversed between the tw and
Hyya e desariptaarh woll feer givienafghe dastepanait @rtos: hdneed in the
separator 23, through which the two nickel - hydrogen
battery %sﬁ@sé}a%yogﬁbﬁtzmr 'Bife ai'giﬁ’dl%tillb@cﬁﬂ4 &4 1 EAChYESS indBe Btﬁﬁéeﬁ

a separate plate 24 which i s bonded to

. e el it wWdinal .direction of the
housing b A 18 E88mblE, o QREASLED Rartlih BE hshCosdans ity
) shape corresponding to that of a concave portion 2a
having %&W shapegethat gk th sizre\ Adfrydeattery as svall ap thi battery unit
and is engaged with a lever switch 61 (to be
2 in whigbdwro $exdnidarebjttédesreach having thatshrieyshaps wiftbapof theaize
20. The two battery bodies 22 are bonded to both side
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_ positive term nal 22a of one battery body and the end
used.  Agsheuen By FlGed s thamiskelzhy drogearserandary deitesy 2lheontains, in a
_ other battery body are on the same |level in the
cylindricalnuttergtibualy 22, ranc¢leomodé bodiyefunatibring aspdsive ahé negative
separate plate 24 is nmade of a plate-like nenber whose
poles ar’l Bitt&ydléqfolye. A positive terminal is formed at one end portion of
the battery body 22 in the longitudinal direction thereof, and a negative terminal is
-formed at the other end portion. The electrode body contained in the battery body
22 1s constituted by strip-shaped negative and positive materials carrying negative
and positive active materials that can store/discharge hydrogen reversibly to each
other, the negative and positive materials being wound through a separator.
Negative and positive leads are drawn from the negative and positive materials
respectively to form the negative and positive poles. The negative lead is welded
to the bottom surface of the battery body 22 and the positive lead is welded to the
battery cover of the battery body 22 to form the upper end of the battery body 22 as

a positive terminal 22a and the lower end as a negative terminal 22b. The battery



formed in a circular arc shape corresponding to the
shape of the battery body 22. 13 The engagi ng portion
25 is formed in the mddle portion to one end portion
on the upper surface of the separate plate 24 in the
| ongi tudi nal direction thereof. The |ower surface of
the separate plate 24 is flattened, so that a concave
portion 2b on the other side of the battery unit 2 is

ornmed into. roove shape extending jn. the

body 2234 GPveraAsith oy @y agmechesh mageald thg hie, sxcoptdor the areas
projection 53 forned in the battery housing portion

of the papitive trgrinald24 ahd megativn taavenpb22b.on 2b. The
engagi ng portion 25 forned on the one concave portion

A3 shbwini BRSS €5 X 1o WG FRGI 6, ARORES Y7 Whetbattel $ Y81t 2 includes
swtch 61 fornmed in the battery housing portion 20.
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.portion 25 is formed fromthe mddle portion on the
batteﬂfg"e&?%ﬁ yranged i the direqtinn perpgndicaiardp the dergitedinabdirection
the rear end portion in the insertion direction of the
of the bzdtere bpdyrid2 with thegpaitiag termipalr 22:0m@ hepasvaterminals 22b
identification section 26 to identify the type of the
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the insertion direction of the battery unit 2 an

heGt | Whi ces S ortin roj,ecti.on,28
separad@f 355 Grb ¢k SLh' il PR i BRe heC TP e 2t e
n tBe rear side end surface 25b in_the insertion
bondedtpelifet S ShopbitbEIG ofy2 Geparate, plaisc24 adrieh 45 bapdashto the
section 26 is forned into, for exanple, a projected,

batteriefs| dong the langitaliralshiageiatepbtici egteon bodeg 22, and an engaging
char ge-di scharge characteristics such as service

portiong%??giri%ly Bﬁf?%&gi’g gogxﬁgfm&gﬁ gb (RS BOn&CVie Sottiod 24 fRmed
on one side of the adjacent battery bodies 22 and is engaged with a lever switch 61
(to be described later) formed in the battery housing portion 20. The two battery

~ bodies 2.2 are bonded to both side surfaces of the separate plate 24 by an adhesive
or the like. It should be noted that the two battery bodies are bonded to the
separate plate 24 such that the positions of the tip portion of the protruding positive
terminal 22a of one battery body and the end surface of the flat negative terminal
22b of the other battery body are on the same levei in the longitudinal direction of
 the battery unit 2.

The separate plate 24 is made of a plate-dike member whose side surface is

formed in a circular arc shape corresponding to the shape of the battery body 22.



FIGS. 8A to 8C. When the battery unit 2 is inserted
into the battery housing portion 20, the
identification section 26 is engaged with the | ever
switch 61 14 provided on the novenent path of the
engagi ng portion 25. Since the pressing force against
the lever swwtch 61 differs, depending on the above
shapes of the identification section 26, the digital

still camsrai 1 can identjfy the type of the inserted
The engaging ppriian2isgpraet dathe gidele pprtian knere prd ppeion on the
pressing force. Therefore, the digital still canmera 1

upper soafacdiofahé evparatssplts 24 it lanpiandihdledieestiomptiieaédt. The
body 11 when, for exanple, a nonconform ng battery

SN _ it ! .
Jower st o 8 3Epk Ak AL s TARCES! SPuat ARSHRLYEporti 20 on
insert batter unit i s.a quick-chargeabl e one. .
the othbi 58 3 R ol wait 3 Beinfd Andhra eo G Bipe RioRGRe in the
. end surface 25b of the engaging portion 25 does not
longitudinad directiondadhe baftereunit 2 heAlgutitde pyojsctipn 23, foarmednia the

| ongi tudi nal direction of the battery unit 2 as shown

battery ihouBing partiods28 s dgedFi Eh the conbeve pbridiatbery cover
15 for the battery housing portion 20 is closed, the

PR 0 s SRR AT B baer

15 si e concave porfti
amien:lhe battery bodies 2 ith the.result that the .
unit 2 iy #Feafed §ith S5l Sudlen bl o it iy brusrd o omiam20.
. a predeterm ned cl earance between them In this
This engagemenanablep thejdigitadistilltdanheraaltsr wlentifalthe type offde battery
ground or the like, the projection 27 and supporting
unit 2. pritjecsigaping poetfion 06 i dbtreed froon ehe AAdARNpEETore@E the separate

ot her before the nickel-hydrogen secondary battery 21
plate 24 TR I0HePuBRHI ke Monto! € rear end portion in the insertion
direction of the battery unit 2. The engaging portion 25 has a identification
section 26 to identify the type of the battery unit 2 on the front side end surface 25a
in the insertion direction of the battery unit 2 and a projection 27 which faces a
supporting projection 28 (to be described later) formed on the battery cover 15 on
the rear side end surface 25b in the insertion direction of the battefy unit 2.

The identification section 26 is formed into, for example, a projected, flat, or
concave shape depending on the charge-discharge characteristics such as service
capacity, éharging voltage, or charging current of the battery unit 2, as shown in

FIGS. 8A t0 8C.  'When the battery unit 2 is inserted into the battery housing

portion 20, the identification section 26 is eng_aged with the lever switch 61



battery cover 15. The contact between the projection
27 and supporting projection 28 is a point contact.
Therefore, even when the canmera nmain body 11 is
subjected to an inpact in the event that the digital
still canera 1 falls to the ground or the like, 15 it
i's possible to reduce the {jyipact applied to the
battery unit 2 as conpared to a surface contact,
. ev evi ation_o aration betyeen_t he
providl §H T piovsieppaet i fhe SRBEHREPOIHON T ¢ ninee dhe pressing
the two sinple dry batterles or two sinple secondary
force apamnstthekevar ewitch $dadiiffers depordingron theushawg shapes of the
20, when the supporting projection 28 fornmed on the

identifi *@ﬁhbﬁfs)écﬁ@ﬂ 96, fife digital§EIl caehdratveaniddneiiftie & thes
secondary batteries that have been thus adjacently
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. . air over electrodes 29 and 30 on hoth
the dlggﬁﬁ&l srmera ﬁ% *y apvsﬁrgcqneaﬁtl% on trg £apsyamain body

el ectrodes 29 and 30 cone into contact with the dry
11 whemaforeexamphy, a mmconanmyingaatearyamit srinsertediamid it can charge
term nal 22a and negative term nal 22b formed on the

the batfe®Rfunsd 28t 87 Spsinidl daltedy chﬁﬁgl\ie}%tspeéa wheint thé ibertdiBbattery
i nsertion direction thereof the battery unit 2

unit21's% ﬁéﬁa:th%g% a@ﬁ?oﬁ'@e battery housing portion 20 with

rse t he engaglng portion 25 cones into
gui de rOJect on 53 forned in

nt act
%@r ‘*}Pcw‘étg'le@f%‘%}?ﬁ% / Formed g the ﬁ@awm] @unfﬁ%ee%lp &h the

of the battery unit 2 into the battery housing portion
engagiig poanoi 5 ploes et edcedh the emdyagifage pbthe batt@y baelys2?2, in the
formed in the concave portion 2a of the battery unit 2
longitud$nal direction of the battery unit 2 as shown in FIG. 7. As shown in FIG.
9, when the battery cover 15 for the battery housing portion 20 is closed, the
supporting projection 28 formed on the battery cover 15 side faces the concave
portion 2a formed between the battery bodies 22, with the result that the projection
27 faces the supporting projection 28 with a predeterfnined clearance between them.
In this state, when the digital still camera 1 falls to the ground or the like, the
projection 27 and supporting projection 28 of the battery cover 15 contact each
other before the nickel-hydrogen secondary battery 21 comes into contact with the
battery cover 15. The contact between the projection 27 and supporting projection

28 is a point contact. Therefore, even when the camera main body 11 is subjected

to an impact in the event that the digital still camera 1 falls to the ground or the like,



not to exceed the outernost dianeter of the battery
body 22. Wen being inserted into the battery housi ng
portion 20, the battery unit 2 having the above
configuration supplies a power circuit of the canera
mai n body 11 with a direct current power source. \Wen
the digital still canmera 1;4s placed on 16 a canera
stand connected to a hone alternating current power

. - source (the details of which are omtte in a state
it is pofgiectutiice, SHYPafiiappa GG Seus ke %@wpere& toa
housi ng portion 20, the alternating current power
surfacesenntaet, preveshingrdeydation or acpination betweee the gepsrator 23 and

source and the battery unit 2 is charged. Further, it
batteryitbdi@s32 bl e to charge the battery unit 2 by attaching
it to a charger 70. The battery unit 2 can use the

I} G35 SHRETRe TP TRRRBLE of bhfiflesr oS siBble.adtprdity
.battery, .hic eI-cacmiEJum storage battery, a | ead
batten%tﬂéPZ@éSB@H the bafteryihusing portion Qe whenithe SRPPOItHE ¢

be given of the DC adapter 3 which is housed in the

projectiom £ & fgrrhedishiie patteivooo @@ Bhik insertod hetweeh the dihebatteries or
home al ternating current power source through an

seconddYy BXt<TR4EhAE hi®e BEBPtus At ald ity ﬁhaﬁ%&d la ERABIReYs provided
wi'th an external DC power “source. Thé DC adapter 3

. | 0. ElGS. 0, 1:g0d 1,...an adapte i
o avoi {35 e L e S50 By B, TR R BT S T has
. bod%/ 311, gnd § can ector 33 provjided at the distal
pair of gayeistlertiadendy and 30 ambogh sistes 1af the supportingrpredeciion 88-
an AC/ DC converter 35 provided with an AC power plug
The coger elFbigoderap? and 3@ cormodyt3dontact withstheidrg thastedies exond
cylindrical potions -37
secondary batteries, or the positive terminal 22a and negative terminal 22b formed
on the rear side end surface of the battery unit 2 in the insertion direction thereof.
When the battery unit 2 is inserted into the battery housing portion 20 with
reversed polarity, the engaging portion 25 comes into contact with a guide
projection 53 formed in the battery housing portion 20. Thus, the wrong insertion
of the battery unit 2 into the battery housing poﬁion 20 can be prevented. The
engaging portion 25 is so formed in the concave portion 2a of the battery unit 2 as
not to exceed the outermost diameter of the battery body 22.
When being inserted into the battery housing portion 20, the battery unit 2

having the above configuration supplies a power circuit of the camera main body

11 with a direct current power source. When the digital still camera 1 is placed on



and 38 whi ch have a shape corresponding to that of the
respective housing portions of the battery housing
portion 20 and are adjacently arranged in the
direction perpendicular to the |ongitudinal direction
of the adapter main body 31. First and second groove
portions 39 and 40 are forged on both sides of the
adapter main body 31 between first and second
rical rtiqns 37 and 38 along the 17
a cameasiphd GaesBto adiins AlBHeting Suregh paiier seurogdihs defails of
37 has an insertion limting portion 41 having a
which ash aypeitied) irspiatdiwheredhabatiese nnitchischousedorthe battbry
formed in a first housing portion 51 of the battery

housxn@?elﬁidiQZ@ ahkiQRerg&ing Bﬁrrbﬂﬁﬁé%? @01!11*0@ i§ 'cBﬁveft@ﬂ §h@M direct
whi ch serves to prevent the adapt er from
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f _the oute CI rcunference of the f| rst cylindrical
charge gt?rl?%tl%%yamlﬁﬁ @&ﬂa@%m@ra glarger 70 The insertion
limting portion 41 includes adjacent first and second

Therbattery wiitidsanadke thedickdl-lpetrogen setomdary tmttegy 2dxas well
of the insertion limting portion 41 is |located. The

as any Stbfadle PHerREGRRH st'e[‘lﬂhﬁﬁl—ﬁ:hﬂ%oﬁaﬁr PB&tdAP a mckel-cadmmm
constituting the insertion limting® portirdn 41, whi

sorse B PSR R HEEIELE 00 T

@lﬁ% es, .as s n FlG 12A. _The center _angle 01 of
SEapion Sllgext e Eiva @t be Efnadapicg Whictpisdxousgi in the
ends of the first and second limting sides 4la and
battery hobsimg pdréooui(band iy comdented tethef hoe aliernating current power
cylindrical portion 37 is less than 90. That is, the

source ﬂirbﬁgh bh A CYDa@ (%xfé@el“tl)aslﬁifﬁ?"ﬂl‘i’édlgifhl %tﬂ‘l' éeﬁﬁéllay 1 with an
inclined manner to the outside of the firs

_externafﬂ(',‘ Bg{;v'e? buRY LBl B \ﬁ”dgﬁer 3 has, as shown in FIGS. 6, 10, and

11, an adapter main body 31, a cable 32 extending from the adapter main body 31,
and a connector 33 provided at the distal end of the cable 32. The connector 33is
connected to an AC/DC converter 35 provided with an AC power plug 34.

The adapter main body 31 includes first and second cylindrical potions 37
and 38 which have a shape corresponding to that of the respective housing portions
- of the battery housing portion 20 and are adjacently arranged in the direction
‘perpendicular to the longitudinal direction of the adapter main body 31. First and

second groove portions 39 and 40 are formed on both sides of the adapter main

body 31 between first and second cylindrical portions 37 and 38 along the



respect to the tangential direction at the proxinal
end on the outer circunference of the first
cylindrical portion 37; on the other hand, the second
limting side 41b extends in the tangential direction
at the proximl end on the outer circunference of the
first cylindrical portion 37, and, as a result, the
first and second |limting sides 4la and 41b cross
. each other at .right angles. Assum ng_that the proximal
longlt%lﬁwg datectione fTh‘-’sﬁfséﬁd’%@é‘é'@ﬁhppﬂiﬁft 8% dag jagdasertipniiaiting
41b on the outer circunference of the 18 first
portiorc41 hadmgeashamr ¢omespdhdang t@ annasdradntguidapbriodi 67 foomed in
forma circular are, the center angle 01 of the

-~ a first Wswé pbrtidif 51 SRS ﬁa{te@;{hglf@sipﬁgﬁgﬁeﬁim TP fitkeltiod Nigniting

st™ “housi ng portion attery housing
. ti 20, the DC adapt i Lded . th .
portio Sy ARy esvisite moBRbMEDC addnift' s ifomdbeing Hecrisddnip the
portion 51 and having a shape corresponding to that
batterydfousiieg pagian 20with rearped p@lequtmmwpm@d hsharojeefange part of

adapter can be inserted into the battery housing

the outpocircwmie@nsendthe YirstWidindrival potiied dftiara @ctangular manner.
inserted into the battery housing portion 20 with the

The indértiéh lfe}gf,i'intgﬁgtt‘}x‘f@ @%’Mh%cﬂggc‘éssgéj gggﬁfpfc“)l_f?;g ralﬁtays,%etgﬁg $imiting sides '

revers

i rtion lim.itj portion 41.cones intg.contact wth
412 and 4B Retweep syhich s gerts al ahe inserhgnimiting adiay 4 i located
fporti on 20, thereby preventing the insertion. ) o
The {ispt andchsgdond) lymitarg skles i aiand=f th conpgjtutingrthe ansertiondimiting
limting sides 41c and 41d are extended from

portiordd f fvehiht cxrend ifrarh the datarcitdenfetéste of theufifse icgtindrichl
the first cylindrical portion 37 in a slightly

pomod;:zyf,! dﬁgggg%@mﬁferh@ r@% aﬁg}e%i desRbwhnf FId S2A.  The cenfer

portion-37 th respect to the tangentia

angle @L@F&tei Qi SRS BERRAMY ¥EnREQitd Ble /0% 8maP sl bP e first

and second limiting sides 41a and 41b on the outer circumference of the first
cylindrical portion 37 is less than 90°. That is, the first limiting side 41a extends
1n a slightly inclined manner to the outside of the first cylindrical portion 37 with
respect to the tangential direction at the proximal end on the outer circumference of
the first cylindrical portion 37; on the other hand, the second limiting side 41b
extends in the tangential direction at the proximal end on the outer circumference
of the first cylindrical portion 37, and, as a result, the first and second limiting sides
41a and 41b cross each other at right angles. Assuming that the proximal ends of

the first and second limiting sides 41a and 41b on the outer circumference of the



third and fourth imting sides 41c and 41d cross each
other at right angles and the center angle 02 of the
circular arc obtained by connecting the proximl ends
of the third and fourth limting sides 41c and 41d on
the outer circunference of the first cylindrica
portion 37 is less than 90,, Incidentally, in the
insertion limting portion 41, the intersecting point
etween the first and second insertion limting sides
first Cyfmélacwrmp@ {4 arercammeciad fhcach ity fermacircular arc, the
Therefore, if the insertion limting portion 41 is
center grgle Hqdofathaicismlarrarci9 lessrtbhen906n JWhee bping howsesizin the first
formed in the battery housing portion 20 at the tine

housin%']"géﬁiéﬁ‘ 81343RE Bhttdry tﬁ(ﬁ%é}ﬁg ?cﬁg?h@(f) tﬁ@Pe(i? g&%ﬁ% 3 Js guided by

usi ng portion 20, I nter
. her. . a resuybt. it .i.s possible to snpoth sl,.de.
the ins % pniff pBriF 12 e 38 &F Earhousis BERo i andieing a
due to the slide from being generated. Incidentally,
shape copesppadingdedhpiaf thenaseriidmbeyting pordon dilsso that the DC
cylindrical portion 37 in the insertion direction

adaptertdaer eoinsesed in thededtterddiousing pattione?0 saiodtilyat tWhed. the
The second cylindrical portion 38 has a cut portion 43

DC ity 5 BRSO rd AL i A0S0 A

| ongit.udj nal.. ditectiqn toward the rea end syrface i
second (R lIRARCA Poigions ] A4 B eV de tiatds it soRersed paMicwedhe
. .to the AC/DC converter 35 is extended froman end )
insertiogyliggdrg perion 44 wemeasumtp epntash with agontast porion §8dermed in
in the insertion direction. Wen the DC adapter 3 is
the batteoy hedsing gdréioha(, eligreboystoentdey theoihsefior. NeAtapdRivdly, as

is lead outside of the canmera main body 11 through a
shown IPREGOYOBNaifd 28d FORAR $irRitidd 68! 4%c AT AR extBfded from
different proximal ends on the outer circumference of the first lcylindrical portion
37 in a slightly inclined manner to the outside of the first cylindrical portion 37
with respect to the tangential direction at the respective proximal ends, such that the
third and fourth limiting sides 41c and 41d cross each other at right angles and the
center angle 67 of the circular arc obtained by connecting the proximal ends of the
third and fourth limiting sidc§ 41c and 41d on the outer circumference of the first
cylindrical portion 37 is less than 90°.

Incidentally, in the insertion limiting portion 41, the intersecting point

between the first and second insertion limiting sides 41a and 41b is chamfered in a

circular arc. Therefore, if the insertion limiting portion 41 is pressed against the



canmera main body 11. A first electrode termnal 44 to
conme into contact wwth a second el ectrode 52a forned
in the battery housing portion 20 is forned, in a
projecting manner, at the front end of the second
cylindrical portion 38 in the insertion direction
thereof. The first electro termnal 44 is positive.
When the DC adapter 3 is housed in the battery housing
. .portipon 20, t gui de prqjection 53 is engaged with
msem&h 8“Fferl§qm&ﬂo£7$@ram ilbfgleé—’@tm ROYSHE! m@mﬁ%at thertime
and second cylindrical portion 37 and 38, thereby
when thealdpiend is iosetrted inse the batteryrigoesing pottiem 20pthestde®not
The second groove portion 40 has an el ectrode termn na

e n 20k A | B0 S IPALAE g

ecgh,rode term 45 is .negative.  As
as well o WEnCAEERRIThE TR (oCtnR DBtedlf O BeihE SRetatode
ien 'nah corresponding to the first electrode 5la )
I%.ﬁlﬁ?%%ta ¥, thedrentand resusndguptaces of the fisst ayfiadsicel poytion 37
housi ng portion 20 is not formed at the front end of

in the inbertionrditeatidn theréafdlaveaid eleetrddeiterhirald Asehtd fiattened.
direction thereof, instead, the second el ectrode

The Rbedd éy’iumlfrticgaﬂ ;ﬁﬁsgﬂoh KRSV aseﬁféﬁd;]réigog{ POYG: BOUIBMhially a

As a resu positive an Ive term na

L ed far .apart fromeach other, as conpared to ..
semicifforl B et p ARG Y (e S ot e LonelSdinal
] .secondary batteries, or battery unit 2, preventing the
~ directigp fRyearddhe gpeyr end swidage inathe insérgiospdirestinm.i njhe shble/32 to be
of the digital still canera 1. Further, as described

- connecdibicethe AQEDCheomheeter @S wdxt@RIddsirbar sk dnd Rutfaee 43a of the
battery housing portion 20 at the position

cut poriﬁ_iﬁ&éfﬁ@mﬁg%@ iglggf: %’irdi(eggltﬁé ¢Rei6h echef. t ShLA%he $7C adapter 3
is housed in the battery housing portion 20, the cable 32 is lead outside of the
‘camera main body 11 through a lead-out hole 59 formed on the side surface of the
camera main body 11. A first electrode terminal 44 to come into contact with a
second electrode 52a formed in the battery housing portion 20 is formed, in a
projecting manner, at the front end of the second cylindrical poﬁion 38 in the
insertion direction thereof. The first electrode terminal 44 is positive.

When the DC adapter 3 is housed in the battery housing portion 20, the
guide projection 53 is engaged with the first groove portion 39 formed between the

first and second cylindrical portion 37 and 38, thereby realizing smooth insertion

and extraction operation. The second groove portion 40 has an electrode terminal



continuity between the second el ectrode 52a and third
el ectrode 62 in the battery housing portion 20 is

established, the digital still camera 1 side can
determine that a dedicated DC adapter 3 conformng to
the digital still camera 1 is being used. Therefore,
it is possible to allowt digital still canera 1 to

execute a particular operation that is available only
when t he dedi cat ed adapter 3 is being. used._ Th
45 to coptaght ﬂafc? ?Idﬁ‘ettré@@cﬁ?g?@m«tCF Hb#fe CPSRGHNENIO}S 08 5ﬂe§§the battery
than those of the first and second cylindrical
housingpottien20.37 Taredscddnd Hiedtrods teringnsetoisdiegaeiver odes described
term nal 45 does not exceed, the outer circunferences

above, 3 B ddSiteB%as BFRBGdMEHARE] %6hesﬁ8ﬁ&ihgrt6 tﬁ@ fR8d
38 on the on 40

I de"that the second groove port

fagces.. Therefqgre it is possiple to, prevent the .
electrog €317 forped fh Hisetird havsing BRBR 1 ho? € HRGYHousiny pprtion
.. damagi ng the conponents and the like in the battery
20 is nofolpsmed 3 dhe ot 2od afdhgdinst eglingrical ertion 8 7darhernssrtion

t he danage of the el ectrode term nal 45,
directicihthieredfi instedd, thodetted eleckedeAethinatl 46119 summed in tiesecond
46 is formed continuously fromthe first groove
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adapt er IS housed in the hatte housi n orLio 0 .

apart £ Bach sk pPypaved o 8% ok S0 artaRemlnp ol vy Datrerics
projection 28 fornmed on the battery cover 15 is

secondariy ias, ©hbaterst initd, grownsingothei dvnges of vheri-eiraipmd
adapter 3 having the above configuration is inserted

thereby efsurirpesafbut ofthe digital sdll panieron. 2Eurthee, aedestdibed above,
negati ve el ectrode termnal 45 forned in the

the third electrode 62 1s formed in the battery housing portion 20 at the position

corresponding to the second electrode terminal 45. Thus, when electrical
continuity between the second electrode 52a and third electrode 62 in the battery
housing portion 20 is established, the digital still camera 1 side can determine that a
dedicated DC adapter 3 conforming to the digital still camera 1 is being used.
Therefore, it is possible to allow the digital still camera 1 to execute a particular
operation that is available only when fhe dedicated DC adapter 3 is being used.

The height of the second electrode terminal 45 is less than those of the first
and second cylindrical portions 37 and 38. That is, the second electrode terﬁlinal
45 does not exceed, the outer circumferences of the first and second cylindrical

portions 37 and 38 on the side that the second groove portion 40 faces. Therefore,



second groove portion 40 contacts the third el ectrode
62 fornmed in the engaging projection 54 before the
first positive electrode termnal 44 fornmed at the
front end of the second cylindrical portion 38 in the
insertion direction thereof contacts the second

el ectrode 52a fornmed on the battery housing portion 20
side. Thus, the negative term nal contacts the

., . correspondin eIec before the sit er.m nal

it is pos§é £ B antine seions depBans emppe) I3 s the D) SURRE 3 from
Further, in the DC adapter 3, the front end surface of

damaging éhe temponghisratd thel likepir thedrt:Ty ihousing porsient 2Gras well as
direction thereof is flattened and the | ongitudinal

prevent'tﬁé‘ ﬂhﬁﬁeﬁéf fifeddsgd of Md EIEEIr6at (BhiaPAS %drﬁ-cﬁ‘@ﬁit' &hd the
than that of the second cylindrical portion 38 having

like the projecting first electrode termnal 44 on the
© front end surface 22 in the insertion section

battery .t 2, dry batter or. secondary
f’bg\ilf £j0osve parijan 55#% foyamest Mmmywijéérom ¢hg §5% greovee
first cylindrical portion 37, the load being applied
portion BY an thepear end soifage i bhdé ﬁ](l‘mdamer Bha the isderdbrdireetden
5 1a of the battery housing portion 20 as shown in

thereof ! Wh&ﬁthe@@ﬁ@éﬂt@f Y is ho@sexPid (he IPJt?e? %bﬁsn%??cﬁ?@n%&nd

t he attery cover 15 is closed after the ho n

the basigrlEeterd s BrcTbyed s sURMEGRnBie W B Rl o the battery

g rforned to | ncrease operatlonal feeling. A
cover 1 é%%’flg%ﬁqdowﬂih the thidigreavePeEIO®A0t he battery housi ng
portion 20 in which the primary battery, secondary
When ¢hy D@hdaptee 3t haoneg thaabevey comfigutionris Disertedaipte the
3 which supplies the camera main body 11 with a drive
battery RO¥EIhgiporil6H % the second negative electrode terminal 45 formed in the
second groove portion 40 contacts the third electrode 62 formed in the engaging
projection 54 before the first positive electrode terminal 44 formed at the front end
of the second cylindrical portion 38 in the insertion direction thereof contacts the
second electrode 52a formed on the battery housing portion 20 side. Thus, the
negative terminal contacts the corresponding electrode before the positive terminal
does, so that a stable power supply can be ensured.
Further, in the DC adapter 3, the front end surface of the first cylindrical
portion 37 in the insertion direction thereof is flattened and the longitudinal length

of the first cylindrical portion 37 is smaller than that of the second cylindrical

portion 38 having the projecting first electrode terminal 44 on the front end surface



The battery housing portion 20 is, as shown in FIG 6,
formed on the bottom portion of the canera nmai n body
11 and includes first and second housi ng portions 51
and 52 into which various power sources are inserted
and which face outward. The battery housing portion
20 is closed by the battery cover 15 (not shown in
FIG 6). The first and second housi ng portions 51 and
) .52 are forned in hol | ow _cylinder having a size
in the 1B3FTHIQR|SECHOR ﬂwere@ﬁ@tter}s Mnétxirﬂwéeatm &, pnsepgpdary battery 5.
battery, respectively and arranged in the direction
This cpafiganaicn reduces thébadotogihe fiishaylindiicdqidqrtion 3Mehe load
battery housing portion 20 further includes the guide
being aBEHb&Cbty' #Support §QH3§ 39 Horgheld dH Afet fgﬁ'ﬂ eﬁé%trgﬂbcﬂlaadﬁhe
| or ne an

tegrally th the tirst secon housi ng

ions 51 52 at t.h apd | ower rtions
battery B Sodior Al af SOvpRTICR e 2AGea iy ettty prossure
' extended in the Iongi't udi nal direction thereof The 23
needed gyher the batteryi oves 35raslesedraftnrs the hovsingref thg PE adapter 3 is

shape of the primary or secondary batteries whose

reduced;\dllowlmgod bsingdipesativme oé thiabagetyi covelnd Sciortecédstly performed
per pendi cul ar to the longitudinal direction or the

to increala R foral&: ave portion 2b fornmed between the
cyli d?alqcoal b% ?‘g of the battery unit 2 or first

SRl 5B BR MR Bl % i whic

.insertion/extraction of the various power sources. The
the primaaxyaBatiRyyp pejaaiary hatary, iahorv eaentigne @ batternini 2, or HGe
described later) and the third el ectrode 62. As shown
adapter 1wiHich shgpliehthelfdansérahnain bodp ol twick aSiki\hﬁﬁowat isshoused.

part of the inner circunference thereof, the
The baﬂg@eﬁéﬁs‘?ﬁg PBkEEn ROME, RSV O FIE! 8! REnddifoh AREbbHEM
portion of the camera main body 11 and includes first and second housing portions
51 and 52 into which various power sources are inserted and which face outward.
The battery housing portion 20 is closed by the battery cover 15 (not shown in FIG.
6). The first and second housing portions 51 and 52 are formed in a hollow
| ‘cylinder having a size suitable for housing, for example, size AA dry battery,
respectively and arranged in the direction perpendicular to the longitudinal
direction. The battery housing portion 20 further includes the guide projection 53
- and engaging projection 54 which are integrally formed with the first and second

housing portions 51 and 52 at the upper and lower portions between the housing

portion 51 and 52 and are extended in the longitudinal direction thereof. The



the DC adapter and preventing the wwong insertion. The
insertion guide portion 57 is forned by cutting, in a
rectangul ar shape, a part of the inner circunferentia
wal | of the first housing portion 51. The insertion
gui de portion 57 includes adjacent first and second
gui de sides 57a and 57b betsween whi ch the vertex of
the insertion guide portion 57 is |located. The first

s R U5 TSR o RO T
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center angle 03 of the circular arc obtained by
perpendisniasdoithg langitystinal digectéonier thef shapes oif the canchvegpantion 2b
gui de sides.57a and 57b on the inner circunferenti al

formedWtiveeh thé bplihdiiedl Bdiss BE tRObAKET Wit DrlfREEgfdAR Rittion
That is, the first guide side 57a” extends in a

' ' incl . ' [
59 orsfld B0k O ik 00 UL ] ftes e
. . direction the proxinmal end on the inner, 24 | |
insertioD( HARKHOH thsi VRIS RAWERSOWTFRSL hBE SRE/SIBERILIHTHO: 54
. on the other hand, the second guide side 57b extends
includesa lewer switghfta bé ddserdiatd ey tantithe phiod iehadtreeledcn t he
inner circunferential wall of the first housing

A9shoeM IAFIGAN, (88 fast IRSiking pbhford 51 $las2ih p£2©PMRe inner
gui de sides 57a and 57b crosS each other” at Tight

circun S18h 20 R i s BYTSETE Mo So Lt o

circunferential wall of the first hqusing portion 51 .
* the DCHdaPESAMITEHRENE S0k WEPREADICSTORor rhik BREEPTEEIge PoTtion

. _the center angle 03 of the circular arc is less than
57 1s fopmed byccuitiignl ¢ rectangular shapee pért ol ¢he ener airoam fzrential
whi ch the insertion-guide portion 57

wall of the first housing portion 51. The insertion guide portion 57 includes
adjacent first and second guide sides 57a and 57b between which the vertex of the
insertion guide portion 57 is located. The first and second guide sides 57a and
57b constituting the insertion guide portion 57, which extend from the inner
circumferential wall of the first housing portion 51, cross each other at right angles.

The center angle 03 of the circular arc obtained by connecting the proximal ends
of the first and second guide sides 57a and 57b on the inner circumferential wall of
the first housing portion 51 is less than 90°. That is, the first guide side 57a

extends in a slightly inclined manner to the outside of the first housing portion 51

with respect to the tangential direction at the proximal end on the inner



is formed is |less than 90. Thus, as shown in FIG 9,
when the size AA dry battery or secondary battery is
inserted into the battery housing portion 20, the
inner circunferential wall can also support a part of
the side wall of the above battery on the insertion
gui de portion 57 side, thegeby preventing the above
battery fromrattling within a battery housing

55 I PRG5)  PAEIO

%ﬁg e.first and se&ond gui de sides 57a and 57b
guide s Yficriendsin Mo aepatinbgirastion atriherppgimal end ppdhe inner
insertion limting portion 41 formed in the DC adapter

circumfBrérial vealt efl thefiastriistusidye portsmr §1 0amdywis derepoltf ibenfi’s? and
at the tinme when the adapter 3 is inserted into the

second @ﬁid(ﬂlﬂe@gﬁ iRy éﬂo@&‘ eaéh oﬂﬂﬁlét? Pgléét erﬁﬁu?w?"(gttﬁat

each other. As a resul It 1s po t o snoot
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cog& housi ng portion 52 is_fornmed into a holl ow
Clrcumfséwnt avall ohgheBrstdyrsing ppaian oh agscorndciedrielcach pther to

portion where a part of the inner circunferenti al
forma mulanarct, ke sentendngu3 of) tipocircwlar 58 isslesuthan®@h t he
DC adapter 3 is inserted into the battery housing

Accordﬂ@ll‘é' | BB ot a ‘(t)Y?l@of ﬁiéeéx%agoﬁﬁk af Wt%eh Hhie1ﬂ£Eﬁ%I{ gﬁ%?irf]:t%ortion 57

ting poftion 41 of apt er cone

ct Wi dh n orti 5 prevent, th
is forme B8 ghiri o e éﬂ‘“éﬂﬁﬁﬁeéi whandhs SR8 Ay
for | eading the ord extended fromthe DC adapter 3
battery ppsg¢andguy gﬁ&érsbfs ingerted petodhadiatteno bpusing pastion iyt
in the vicinity of the contact portion 58. The

~ inner cit@adferentidlolell%Ani Ase bappeit ypart of the side wall of the above
battery on the insertion guide portion 57 side, thereby preventing the above battery
from rattling within a battery housing poﬁion 20 in the cutting direction.

Incidentally, in the insertion guide portion 57, the intersecting point between

the first and second guide sides 57a and 57b is chamfered in a circular arc.
Therefore, if the insertion limiting portion 41 formed in the DC adapter 3 is pressed
against the insertion guide portion 57 at the time when the adapter 3 is inserted into
the battery housing portion 20, they do not interfere with each other. As a result,

it is possible to smoothly slide the adapter 3 as well as prevent dust and the like due
to the slide from being generated. |

The second housing portion 52 is formed into a hollow cylinder. The



a flexible closure piece 60. The cl osure piece 60 has
one end fixed to the canera main body 11. Wen the DC
adapter 3 is inserted into the battery housing portion
20, the closure piece 60 is rotated in the direction
of the arrow Ain FIG 6 to open the |ead-out hole

59. In this state, the cablse 32 extended fromthe DC
adapter 3 is |ead outside of the camera nmai n body 11

contact fHr B 56,3 TpuERll the BBfor Bl st SL s MR E mgsontia

ortion . thereof and the second _housin ortion 52 has
wall of i seeishowsiBg poshan §24s Gt hBththeoﬁ\Cg arlaptem3 is inserted
t hereof. When the battery unit 2, dry battery 4, or

into thesleattergtdropsirgaporion 20 st eeregesed polalﬂ'ﬂyj ﬁhﬁihsﬁﬁdniﬁﬁi:tmg
housi ng portions 51 and 52, support springs 51b and
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2a support e termnals

revend GRThAALSI B9 ABLECES, PheERutEl hSHToPS Bhgion e

of the fi rst cylindrical portion 37 of the DC adapt er
cord extendedsiiam e ﬁ‘aaﬂmt 3 & theneutsidaoatitheycameraimain body 11 is
portion 38, battery 26 wunit 2, dry battery 4, or

formedsnche eivipithatftthe yohtact Posticw 68i gUurias Ie@d—dtﬁdidﬂ@SQ i88losed by
shown in FIG 13, the load to the first cylindrical

a flexibROEIdsAfe %acfetéiﬁ | pRd c%hﬁgp?e%l dPHadPYnd Eﬁg @éﬁ%%e camera

sprlng 5 ornmed on rst ectrode
. t he. .
min o5 537, it 20 215 50414 ROFTEEHIEI 4 e peion
ter 3 is reduced, allow ng closing operation of

20, the @h:éub%lpte@ﬁ;ﬁ()cwat@d in ghordiregon pf thearrommadnBLG. 6 to open
i ncrease operational feeling.

the lead-out hole 59. In this state, the cable 32 extended from the DC adapter 3 is
lead outside of the camera main body 11 through the lead-out hole 59.

The first housing portion 51 has the first electrode 51a on the bottom portion |
thereof and the second housing portion 52 has the second electrode 52a oﬁ the
bottom portion thereof. When the battery unit 2, dry battery 4, or secondary

‘battery 5 is housed in the first and second housing portions 51 and 52, support
springs 51b and 52b formed on the first and second electrodes 51a and 52a support
 the electrode terminals formed on the insertion side end surfaces of the various
power sources.

As described above, the longitudinal length of the first cylindrical portion 37

of the DC adapter 3 is smaller than that of the second cylindrical portion 38, battery



The gui de projection 53 for guiding the
insertion/extraction of the various power sources is
formed between the first and second housing portions
51 and 52. The guide projection 53 is fornmed by
extendi ng the adjacent inner circunferential walls of
the first and second housiggg portions 51 and 52 and is
projected toward the inner surface side of the

; [ [ e 1 id o ect i 53
o2, B8] 80 U BRGNS shown
S PN T R U -

wal | which separates the inserted dry batteries or

supportsguorgiatly fsane@ohebe firsinelearbdeiar . ANvendinidy bt tspring
unit 2 is housed in the battery housing portion 20,

e 5B BB QETRINRAC i S FTRAUIAT U MR D

adapen 4P B0 RSB b b e e st

: 20, the guide projection 53 is engaged with the first
performgdhipBcrenserapsratamadfeelieg DC adapter 3 to gui de t he
insertion/extraction of the DC adapter 3. Wen the
B perde pmjdctidon 53 forsguidéng thy mskhtorektr&etiohofigidgarious
portion 20 with 27 reverse polarity and the concave

power RREEOR oAmked IRPFRESE ﬂlé’\ﬁ?& &ﬂ&?s&%hﬂ%&fsﬁiﬁ@éféfﬂ&g?ﬁ and 52.

t he engaging portion 25 forned on the co
The s TGS S5 BRY AT  engh S A BAh 55 SR

20, _preventing the wong insertion. The engagi ng
walls ohths; Qest japd ssgond bpusingpartiens dleand H2 wod is prejedtadiiomard the
inner suerli’:c%t-srigg ((e)f the battery housing portion 20. The guide projection 53
serves to-guide the insertion/extraction of the various power sources such as an dry
battery or secondary battery as well as serves as a partition wall which separates the
inserted dry batteries or secondary batteries from each other. When the battery
unit 2 is housed in the battery housing portioﬁ 20, the guide projection 53 is
engaged with the concave portion 2b of the battery unit 2 to guide the
insertion/extraction of the battery unit 2. When the DC adapter 3 is housed in the
battery housing portion 20, the guide projection 53 is engaged with the first groove
portion 39 of the DC adapter 3 to guide the insertion/extraction of the DC adapter
3.

When the battery unit 2 is inserted into the battery housing portion 20 with



62 is formed at the position that faces the guide
projection 53. Like the guide projection 53, the
engagi ng projection 54 is forned by extending the

adj acent inner circunferential walls of the first and
second housing portions 51 and 52 and is projected
toward the inner surface sjde of the battery housing
portion 20. The engagi ng projection 54 includes, at

cevers 8 RS SR SRS K30l Mgl 5.

and third electrode 62, The |lever switch 61 cones )
the engaging pestionctd fprmed pa tha §aPrae portiania eemss intgecontact with
battery wunit 2 to determne the type of the inserted
the guidapt@eytion5 3 Inagetie ansdriionshapthedbattd?® housing portion 20,
identification portion 26 fornmed on the end sur?ace_ of

reventif€ 62 8h e Inefibhon 25. The third el ectrode 62
p co%t acts t%e seclond el ectrode term nal 45 of the DC

apter . 3. The. en ing projection 54 is _for .into
RS B EtainzinpresRi RE inBguRede Vsl 6 dadiind lectrode
. _openi ng{ side of the battery housing portion 20. As
62 is fosmeghratithe ppsition Biat faeesrthe guidmprajpetiemn§dgi dgke the guide
projection 54 includes the lever swtch 61 as well as

projectnd®3 aht iepgagitig pivj6tidio S es PoenstBy Xtdrting eN@hdjacent inner
switch 61, and a biasing nmenber 65 which brases the

circumge\?\n&?tgﬁ%ﬂlé: Bf ?&e dﬁ?sttaj?ﬁ QRBAK %uﬁﬁ%ﬁ{sﬁ%ﬁlg?@ ?%_&@%la%\d%

61 I nc es: an insertio
. .dimnserted.into the _engagin rojection 94 and .slid i

projectt B iCinRgnet SBLRGHE U THbe Gaticet JOunne TErtign 20. The

_operation portion 67 which is fornmed integrally with
engagingprojaeieen pdrinpldes oat the paationp pesbe opehingdendsidedd the first

switch 64 in accordance with the slide anmount of the

and sedongdrdusong portions 51 and 52, the lever switch 61 and third electrode 62.
The lever switch 61 comes into contact with the engaging portion 25 of the battery
unit 2 to determine the type of the inserted battery unit 2 based on the shape of the
identification portion 26 formed on the end surface of the engaging portion 25.
‘The third electrode 62 contacts the second electrode terminal 45 of the DC adapter
3.

The engaging projection 54 is formed into a hollow shape and has an opened

end surface on the opening side of the battery housing portion 20. As shown in

FIG. 15A and FIG. 15B, the engaging projection 54 includes the lever switch 61 as

well as a detection switch 64 to be pressed by the lever switch 61, and a biasing

member 65 which biases the lever switch 61 to the opening end side.



portion 66; and a press portion 68 which is projected
fromone end of the insertion portion 66 and pressed
by the engaging projection 25 of the battery unit 2.
The press portion 68 on the insertion portion 66 is
projected froma one end portion 66a on the opening
end side of the engaging pgojection 54 toward the
battery housing portion 20 to face the noving area of
he, engagi. n ortion 25 of the battery unit 2. i
Hiicleros Bt mchidess Andhsertianortipn o iske iseriefldnto the
_battery housing portion 20, the press portion 68 is
engaging prodeatidry 54 hadehigkigi thg heowsingdirestiomof thé battetyeunie2ean
switch 61 to be slidably noved to the depth of the

operati@DgeaiD6Prwhiehtis $orRéd iflegra lthGRserfidnipiftion 66 and
opposite side to the other “"end portion at whi'ch the

rii ks, f LS.:0i ased- Lagi n .
preses P EREIRREH AR AR S 8E RSk Syl AR abgAP kARl fperion
) té%@\t theinsertiog B}gﬁtiqn 66, is biased to the . .

- portion §9 and & Riege PoFtIem B8 yyhichy prejesiesdytrpBr one gnd »d the jnsertion
~ the tine. The operation portion 67, which is forned
portion iG6t &gl piesgedvby tthe leagagingeprojamiono2d bbthébattéry wmiv@d iThe
accordance with the slide anobunt of the insertion
press pé@ichl 68ofihe ThRrABE PRI 6BA% girﬁ@j%chzl ROAP 8 Sheldifl }t)%rtion 66a

detection switch 64 provided the noving area

on the R, Fyd S S AR RN bieCon SAURHGE0L PRSI Giline
t

) pe of the battery unit 2 based on the rotation .
portion ZRdgrface fhe EMyIAS iaRecphesegazong pREtieR 26 @fitha bakigrr unit 2.
64a is so provided as to face the novenent area of the
Therefavpewhei dhe patteryonni 2 isthaused lirvies banetychosing Poetion B6, the
battery unit 2 is not housed in the battery housing
press pdi@ionl 68)is?Prest&®by the engaging portion 25, allowing the lever switch 61
to be slidably moved to the depth of the engaging projection 54. One end portion
on the opposite side to the other end portion at which the press portion 68 is formed
is biased by the biasing member 65 provided in the engaging projection 54, so that
the insertion portion 66 is biased to the opening side of the battery housing portion
20 all the time. The operation portion 67, which is formed integrally with the
insertion portion 66, is moved in accordance with the slide amount of the insertion
portion 66. The operation portion 67 presses the detection switch 64 provided on
the moving area to operate the detection switch 64.

The detection switch 64 includes a detection lever 64a which determines the

type of the battery unit 2 based on the rotation amount, as shown in GIG.15B.



insertion portion 66 of the [ever switch 61 is biased
by the biasing nenber 65 and positioned on the
openi ng end si de of the engagi ng projection 54. At
this time, the operation portion 67 forned integrally
with the insertion portion 66 does not contact the
detection lever 64a of thegdetection switch 64. Wen
t he battery unit 2 is housed in the battery housing
n 20, ., the press ortion 68 of the |ever tch
The defg2fipn Ewsé IS0 RIod 1desbas 1 f4Ss BAOQYPERATSE Oﬂ
on the front end surface 25a of the engaging portlon
operation poetien bawflithe levereswitdn6lportion 66 to be slid to
the depth of the engaging projection 54. The slide

Wiheuthe batteby usittd EndtfhduRed g ¥BE bﬁ%ﬁfﬁo&s}ng ipbk§6: 20, the
dependl ng on the shape of the identification portion’
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h of. the en agl n projection 54; when the

.. th t
| POSIUOWJZ% .tk% eRERiBg Kt s11le 1 2he pRSaging projestigned4.1 hALt this time,

insertion portlon 66 is slid by a smaller anount than
the operatiahpoxtaaetdffotrhed mtogedtyevithhihednsemicdn péreiontdtedoes not
identification portion 26 has a concave shape, the

contactithé GetdcoidnielEr 6 6@ th@det%l:h@in%zaztﬁe@' l'er anmount than
in the case of the flat shape. That Is, the sllde

t|on ort 7dffers de
?"*é eithEY uAB R R 30 the Baftfroohonthe porth 200 e press
the rotation anbunt of the detection Iever 64a of
portlont ot thetlever switshitlcs psasserdus the Igpniificadpe partiom 26 formed
ortion 67 differs. As described 30 above, the
on the frdein¢id swdacoRSs ef thoen@fing footion@ 5 totallow ahe esenioe,
a projected, flat, or concave shape dependi ng on the

portion @& i@ ¢ M8 SMAABE VA bifS pRyENiGH 58T THeSslide amount

at this time of the lever switch 61 differs depending on the shape of the

1identification portion 26. That is, when the identification portion 26 has a

projected shape, the insertion portion 66 is slid to the depth of the engaging

projection 54; when the identification portion 26 has a flat shape, the insertion
portion 66 is slid by a smaller amount than in the case of the projected shape; and
when the identification portion 26 has a concave shape, the insertion portion 66 is
slid by a smaller amount than in the case of the flat shape. That is, the slide
amount of the operation portion 67 differs depending on the slide amount of the

insertion portion 66, so that the rotation amount of the detection lever 64a of the

detection switch 64 pressed by the operation portion 67 differs.  As described



capacity, charging voltage, or charging current of the
battery unit 2. Therefore, the rotation anount of the
detection | ever 64a differs depending on the shape of
the identification portion 26, so that it is possible
to determne the type of the inserted battery unit 2
by detecting the rotation qount and thereby to
performan optimal operation such as charging in

avove, BREBHRRER S 5 A0 oA T Sl besoinnh g, o

portion 20, the insertion portion 66 of the lever
concave grapmdepending ondbe wbangpdisshetgoyharnetesistjag such as service
portion 25 is slid to the opening end side of the

capacitgdegging wolodgs or @habdinbycurfent ofiths bafleREIER. 65T herefore,
Accordingly, the operation portion 67 is slid to the

' [ . LNG:portion 20
the rot B8R HBun CORNE, de ot I BHa Tl eB R UM PR 0 LBE 55 Rpsof the
. .~pressure. agajnst .t he detection swtch 64. The third
* identifiitin POFISTEI0. I Wit dompase It Re detscoee dicsbicsldhe inserted
terminal 45 formed in the DC adapter 3 is formed in :
battery ppir by detevsingetherosatiarc ameunt Thé théreby to gleefotrnpate opfmal
is formed between the first and second housing

operatiqsudtoas chdrging ib 2c@frdahbe waat ttféftXrgB Qfthe Baﬁ@faé LAR 220

to face the noving area of the second electro
' ve.portion 40 i

W RE TR oo B i R S eI BB neCiog 2D, the
. . into.th ery housjng portion 20, the third )
nsertio pogtipy %&b %%eéﬁﬁ?fa%‘vgmﬁﬁﬂ that baybesroprasser by dherengnging
: . 45 before the first electrode termnal 44 forned in

portion £Ads siddadhe pipening erd sisleraf the e3@aging projEEi@d g ther tha
contacts the second 31 electrode 52a formed in the
biasing seraber 65US iAM@obdinil v The bpetittors B6Rh 67 2C5@ES the opening
end side of the battery housing portion 20 together with the insertion section 66,
releasing the pressure against the detection switch 64.

The third electrode 62 which contacts the second electrode terminal 45
formed in the DC adapter 3 is formed in front of the lever switch 61. The third
electrode 62 is formed between the first and second housing portions 51 and 52 of
the battery housing portion 20 to face the moving area of the second electrode
terminal 45 formed on the second groove portion 40 in the DC adapter 3. - When
the DC adapter 3 is inserted into the battery housing portion 20, the third electrode

62 contacts the second electrode terminal 45 before the first electrode terminal 44

formed in the second cylindrical portion 38 of the DC adapter 3 contacts the second



term nal 45 is negative, which neans that, in the DC
adapter 3, the contact of the negative el ectrode
precedes that of the positive electrode. Therefore, an
el ectrical power is stably supplied by the DC adapter
3. Wen electrical continuity between the second

el ectrode 52a formed in thg second housing portion 52
and third electrode 62 is established, the digital

ra 1 side n determ.ne hat_a dedi cated
elecm’i‘%é%?é? SR iRl Fﬁ‘f{gﬂf @W%@g ROIGPR 2P~ 51T Secamdreleatr ol
bei ng used. Therefore, IS possible to allow the

termingli4j} iSanegagiviel Whadnrme;irm th@t e toeDE” adgatet Betheacontact of the
operation that is available only when the dedicated

negative@lactegpdepreteidss Bgitne the ?fﬂ)anéeéleEﬁSdé‘bo‘mePéfaké aln electrical
still canera | is placed on a canera stand (not

hs‘iﬁ‘ﬁ‘iérs‘?lg:% t ternating current power
powerE:,Sourc mﬁ@?tﬁemere ﬁelagbattery unit 2 is housed
housi ng portion 20, the alternating
t‘ﬂ?%ﬁ?c’lwiégn%ﬁ%&q egR tepecnd; ¢leetrad ‘éiﬁ?-@éermed in the
current power source-and the battery unit 2 is

seconddiusgiportion: H2 andithirdslpatseddb? it estabhsigsi, tthe dbgitd] ety
unit 2 or secondary battery 5 by attaching it to a

camerachgidgefan/etéAnties $hass rdeﬂﬁ%t@& IDWaddb@r Qr@ﬁﬁﬁgn?x% fPthe

charge the battery unit 2 and a sinple secon

digital {94 Shkra 1o ARAP RN DIRRROAS i SR SO e el

. in |;s cross section;, two battery hou3|n portions 72
still Ca%‘ﬁ’éﬁ 30 £EFHILG PATtcHar psERtion thatds ayrilable orly wienithe
partition wall 73 which partitions the battery

dedlcathéll%@t@apmrtii triseing wnd. 72 from each other; side walls

74 and 74 formed on 32

When the above digital still camera 1 is placed on a camera stand (not
shown) connected to a home alternating current power source in a state where the
battery unit 2 is housed in the battery housing portion 20, the alternating current
‘power source is converted into a direct current power source and the battery unit 2
is charged. Further, it is possible to charge the battery unit 2 or secondary battery
5 by attaching it to a charger 70 to be described below.

The charger 70 can charge the battery unit 2 and a simple secondary battery
5. Asshown in FIG. 16, the charger 70 includes: a main body 71 in the form of a
half circle in its cross section; two battery housing portions 72 and 72 formed on

the upper surface of the main body 71; a pai'tition wall 73 which partitions the

battery housing portions 72 and 72 from each other; side walls 74 and 74 formed on



t he outside sides of the respective battery housing
portions 72 and 72 in the |Ilongitudinal direction of
the main body 71; and el ectrode support portions 75
whi ch support respective el ectrode term nals provided
in the battery unit 2 or secondary battery 5. The
battery housing portion 7gnhas a size suitable for
housi ng the nickel -hydrogen secondary battery 21 of
tae battery unit 2 having the same sjze as that of

the outsifie sidescotAhedespassivedrattery honskigporionsohaad Y2 hather y
5 and has a cross-section having substantially a

longitudinat directienof theendiatbeiy7 housd sgcrodtisapportdordfs 78 which
are adjacently arranged in the direction perpendi cul ar

_ . . I y i 7
support by Pikidgle fEmirld ARG B e ki 2 6 sBEhary
batt éﬁ The side wall 74 is forned on the outside side of
atCTY 2ach of the battery housing portions 72. As shown in
FIG 17, the partition wall 73 and side wall 74 are
‘Flay haldenynherping ippriave A 2thes dsize snitableufir igusongt then 72

and have circul ar arc shapes. The heights of the

nickeldppdrogthecuadary Bateeny 29 gietheddttefd unie2 hﬁsﬁlg,t thdkabdeesize as
hei ght of the center axis of the nickel-hydrogen

r . |
that of GEEICEA RLLRERY. T UriiIE sREBAGHY, Mllery 5.8 hos o
housi .portions .72. The hei ght f the side wall 74
Cfossﬂchlq%ﬂ%’?‘ﬁﬁbﬁﬁgslaﬁw mc@ar Brq i oRwRipattery, MsHppertions 72
portion 76 which declines to a side surface 7la of
and 72 arecadracenthp dyranged dn thy dirdcttomperpendstylar fo tra longitsiitel
wal | 74. Wth the above configuration, a user can

directiopasfi the qhagger 70 an@tre partitiom@efrofitesth biher |bg\ftﬁé pat&§on wall
surface of the battery unit 2 or secondary battery 5

73. Tlt% §t er‘\gﬁlé ﬁﬁeﬁgﬁ% g%\/\% eg&giﬂ%tstigé % QLS HP %@Bﬁ&é&%@using
portions 72.  As shown in FIG. 17, the partition wall 73 and side wall 74 are
formed integrally with the baftery housing portion. 72 and have circular arc shapes.
The heights of the partition wall 73 and side wall 74 are less than the height of the
center axis of the nickel-hydrogen secondary battery 21 of the battery unit 2 or |
Secondary battery 5 that is housed in the battery housing portions 72. The height
of the side wall 74 is less than that of the partition wall 73. A slope portion 76
which declines to a side surface 71a of the main body 71 is formed continuously
from the side wall 74. With the above configuration, a user can easily place his or

her finger 82 on the lower side surface of the battery unit 2 or secondary battery 5

that has been housed in the battery housing portions 72 through the side walls 74



33 and thereby the battery can be renoved snoothly.
Further, as described above, the battery housing
portion 72 includes the electrode support portions 75
fornmed on both end surfaces 72a and 72b in the
| ongi tudi nal direction of the charger 70. In the
el ectrode support portions;;75, first and second
conductive plates 79 and 80 made of flexible netal
l,Lates are exposed fromfirst .and second cut portions
and thetepy the battegkcap heremovast $mAgthiHe both edge surfaces
72a and 72b of the battery housing portion 72 in a
Futhernge descriveababoviy éhe battety bonsingtpordopl7atiackeles the
supports the positive termnal of the battery unit 2

electrod¥ sufREPPIAIONIRS Eited onboth RRAMsurfiRlel 784 ayai £3b in the
supports the projected positive termnal is raised

. f gl [ 7 f i.ch the first
tongiufsd ek iin'afie} shistee ek, b6 AR bihertBortidrR' 75, first
segond conducﬁfigve BI ate 80 supports,_ the negative
and secopd gopdncye phates 1vand 80 madexoillexible mesrlplatesiase gxposed
The second conductive plate 80 is sloped fromthe
from fixsppad seoongount porticfs Thend §8witamed tpocuiting thédotle etige
| ower side and is bent downward in the internediate

surface®2hia9d ofb &bﬂle%ﬁtag holf3ftig gértidrh?Z 3f %g@t@tgﬁgﬁgif%hhiﬂé The

plate 80 is so forned as to be projecte

o o0 B B SR, A

secondary batteries 21 are arranged with the positive
secondary batiery 220 saporawallidlewhishsuppartpthe proigcted positive

bet ween the two. Correspondingly, the first cut
terminabas rdised Ziovardothei first cobpooin Y2 frdratvehiéd thadirsteonductive

second cut portion 78 and second conductive plate 80
plate 7RiCe ki 16 ¢he 0805661 VThE sREbHNEBnatRFE Pl 80'UPPERY the
negative terminal of the battery unit 2 or secondary battery 5. The second
conductive plate 80 is sloped from the upper end portion of the second cut portion
78 to the lower side and is bent downward in the intermediate portion of the plate.
That is, the second conductive plate 80 is so formed as to be projected to the battery
housing portion 72 side.  As described above, in the battery unit 2, the two
nickel-hydrogen secondary batteries 21 are arranged with the positive terminal 22a
and negative terminals 22 reversed between the two. Correspondingly, the first
cut portion 77 and first conductive plate 79 and the second cut portion 78 and

second conductive plate 80 are reversed respectively between adjacently arranged

two housing portions 72. 'When the battery unit 2 or secondary battery 5 is housed



two housing portions 72. Wien the battery unit 2 or

secondary battery 5 is housed 34 in the battery

housi ng portions 72, the projected positive term na

is supported by the support wall 81 forned in the

first cut portion 77 and the flat negative term na

i s supported by the second,conductive plate 80

projected toward the battery housing portion 72 side.

. As a result, the battery unit 2 or secondary battery 5

in the baigrspBoupIBE AKEENS ﬁﬁt the pEeeted nesifavantgranaliis sgppoited by
The insertion of the battery unit 2 or secondary

the supparttvealy 83 formnedtinehedirsecyt pdroiomi Tihapdthd fiasnd@ative terminal
gui ded by the circul ar arc-shaped partition wall 73

is supp@ted Hyde s¥BOME céfidudiivd EE&@ 8Uttﬁ'0¥l;?rtéc}]¥dv9ﬁd"melba@r housing

fornmed between the adjacent bat'te ousi ng portions

porionfP U S AL ARIC T Bl L R B S o

. In FIGS. 16 and 17, when the positive term nal 22a of
retained fpthesbatigry hawsing portiong Tdwed to face the first cut

portion 77 and first conductive plate 79, and the

Tegatsenéon of thebatt@Funis 2a01 spveddiy baedytmts esebattery
cut portion 78 and second conductive plate 80, the

housind 8B4 iy . D . o
ousing QAR 72144 G0cA By clla e SRYITRAE 42114
hebattery unif. .2 is sed in the battery housin

- walls 7i ERBHICE iR b g opmesthacy eeg tie diacaahbatety

. above, the concave portion 2b is engaged with the .
housing,pextiansoh? pegvientstherbattaryamit §er secondarythiatterptShlsem slanting
_ hand, when the battery unit 2 is housed in the battery
at the tinoeisiheg heang honss® with the reversed polarity, the

concave portion 2a and partition wall 73 face each
R4 886wn in FIGS. 16 and 17, when the positive terminal 22a of the battery

unit 2 is allowed to face the first cut portion 77 and first conductive plate 79, and
the negative terminal 22b is allowed to face the second cut portion 78 and second
conductive plate 80, the concave portion 2b on which the engaging portion 25 is
_ not formed faces the partition wall 73. That is, when the battery unit 2 is housed
in the battery housing portion 72 with the proper polarity as described above, the
concave portion 2b is engaged with the partition wall 73 of the charger 70. On the
other hand, when the battery unit 2 is housed in the battery housing portion 72 with
the reversed polarity, the concave portion 2a and partition wall 73 face each other,

so that the engaging portion 25 of the concave portion 2a comes into contact with

the partition wall 73 to limit the housing of the battery unit 2. Thus, in this



so that the engaging portion 25 of the concave portion
2a cones into contact wwth the partition wall 73 to
limt the housing of the battery unit 2. Thus, in this
35 manner, the wong insertion of the battery unit 2
can be prevented. Wien the secondary battery 5 is
housed in the battery housjng portion 72 wth the
proper polarity, the perigﬁery of the projected
positive term.nal of the second battery 5 is

manners tepWrergl insgrtier of thp battenyaunit Qicanoberpeventede fir st
cut portion 77 of the charger 70, as described above.

Whehhke stdmidaratditen §ris hiotise ¢9 ﬂi@bé(tter?ﬂié@ﬁﬂ% Eoi‘t‘ion 72
housed in the battery housing portion 72 with e

with thé BASKSGLARIA poribtry B S SR ob s BT B
second Bpiifiy 55 Ropiried HY dhie SBaeeevAll BoJermgd soriee anstrestpgrtion
a projected manner, to thereby Iimt the housing of

77 of therghargesc My dstdascubyd Bbovhus On the biter imndewhenithe wecomglary
insertion of the secondary battery 5 can be

battery Srighent&dlin fHeeh us?@% bBeliotd 93 vditH ehe dveRfedBARSity, the
83 for detecting ether both of the two

project PSS CITRORY ofR5PUEBIN BASTS BB S e
side by {3, 810REd Siracs e e Sc T EnRuar DIzl BP dprged m the battery
charging operation suitable for the battery unit 2.

housingrpenticns{?2 itha projactest niadines, todhéialpyr enhit thedmsbbe of the

performa charging operation for the sinple secondary

second battésr y. STang, idiibatdoeky, Meiwrohg GRB&tdd ¥ Btk Ltondary
conbining the secondary batteries. The secondary

battery 88ah¥e/pravahid£r s

The charger 70 includes a detection means 83 for detecting whether both of
| the two nickel-hydrogen secondary batteries 21 have been attached to the battery
housing portions 72. When the battery unit 2 has been attached to the battery
- housing portions 72, the charger 70 performs a charging operation suitable for the
battery unit 2. That is, the charger 70 is configured to be able to perform a
charging operation for the simple secondary battery 5 and the battery unit 2
constituted by combining the secondary batteries. The secondary battery 5 differs |
in its charging characteristics such as charging voltage or charging capacity, or
quality depending on the manufacturer of the battery; whereas the charging

characteristics of many battery units 2 are previously defined and therefore the



in its charging characteristics such as charging
vol tage or charging capacity, or quality depending on
the manufacturer of the battery; whereas the charging
characteristics of many battery units 2 are previously
defined and therefore the 36 qualities thereof are
stable. Wen the battery it 2 is attached to the
charger 70, therefore, the charger 70 selects an
... optimal. charging de fromthe known charging

qualitieg ﬁg?@@tf aF¢ StPle 1 Beay they btteryunak & ip R&ackediel the charger 70,

charging. This provides npbre convenience to the

therefores ¢he chéiger (70esedduty anropainal, chidrgingharogierfr@t theilgiown
charges the battery unit 2 includes the detection

chargin@®3aga&drivhe iy g@ﬂf@ﬁﬁ‘; ﬁ?rsexa\fgﬁﬁggrqolﬁa@ cﬁ%{gg@%g d‘fﬁ.ist provides

or sinple secondary battery een a
e nd detects.both gf the two nickel-h oge
more cdglBiffes A eEfEs BI i et asthybetres ikpdie
been attached to the battery housi ngé?orti_ons 72. Wth
charges the bagiere undohingjudes thendetapéon macansdi3 whéch determines
ni ckel - hydrogen secondary batteries 21 of the battery

whetheunthiet b#tdrguenib2enr sinipe besbridary battay 5¢1ay HeeHsitfaghed thereto
portions 72, the charger 70 perforns an opti mal

and det%(g[t@ RS FRE FRb 'Iﬂ@lﬁels%g{é(tﬂ'ggﬁx % ﬁgﬁhe‘g%ﬁ%@fegigﬁ D1 EPhedlftery

tery unit 2. The erm nes

. whet her the, sinpl.e secondary.battery 5__or hajtery
unit 2 HF DS ok OCRE T 1 BEEEY FinE pofidus 720 Miithghe bove
portions 72 as well as detects, in the case where the
configupiienyhembotipohthe tee nickel duiragen setonsdary hatterios 21 of the
ni ckel - hydrogen secondary batteries 21 of the battery
battery unitt2 Bavabeewattackdd acthechdtery timshat pertionsolsithe charger 70

portions 72. The charger 70 starts performng a
perfornfs&{ pfithal charging operation, such as a quick charging, for the battery
unit 2.

The detection means 83 determines whether the simple secondary battery 5
or battery unit 2 has been attached tc; the battery housing portions 72 as well as
detects, in the case where the battery unit 2 has been attached, both of the two
nickel-hydrogen secondary batteries 21 of the battery unit 2 have been attached to
the battery housing portions 72. The charger 70 starts performing a charging
operation when detecting one secondary battery 5 attached to one of the battery
housing portions 72 in the case where the simple secondary battery has been

attached or when detecting two nickel-hydrogen secondary batteries 21 of the

battery unit 2 attached to all the battery housing portions 72.



operation when detecting one secondary battery 5
attached to one of the battery housing portions 72 in
the case where the sinple secondary battery has been
attached or when detecting two nickel -hydrogen
secondary batteries 21 of the battery unit 2 attached
to all the battery housing%portions 72. 37 The above
detection means 83 is constituted as fol | ows: for
exanpl e, a projection which is projected to the
Thnebave getection natansi §eis eorfssituted asrfollioavs: Sepexanple, 23
of the battery unit 2, an insertion hole into which

~ projectivhewhicti ie 1f[irb%@tedito thes&sticade iporfion Medkiie i REnRAT &h thon
wall 73 o e charger 70, and a detection switch is

separat@tre ? ??@%bﬁ%ﬁg&%@gﬁe% %ﬂgh%ogé‘fﬁr%r»qrb% the prgjeectlon is

. jc y.dr ogen second es 21 of the battery
mseﬂec{]ﬁi fl@f@ﬁ g tﬁ% Rag#ion wa i?’ egttflep argst i @n@@rdﬁt%?ﬁoWQWltCh
with the proper polarity, the concave portion 2b and
is provigedtin the msestién idlear eAengaling toithd detechionttheansa8dl, when both
the sane tine, the projection fornmed on the separator

of the t%3 mékelnﬁﬁdrb?én'seé@ndzﬂ? baeR1dsi PNofleSbdtiery Ridiit 2 are housed
partition wa to dépress the detection”swtch.

in the b%ﬁlaféfdl.l%éﬁl*l% epgiiotn 22 af i B Bldneri Pt B Ead ericﬂr'tfon 2
ache the charger 70 as well as that baot h of
and Par¥1H€nt Récﬂ(@ |eng9e¢fg g sacibAther pngdatt diejsage tme; e

~ been attached to the charger 70. On the other hand,
projectinhdiorined contheweparaor 28 ripimsestedandathe aettgor hele%m_ﬂ\fe
been attached to the charger 70, the detection swtch

partitioh wdlP7 348 e ?ﬁ@s@ dhé degRtiohedwittls. NB gp('h?é §€isi poksifle BE detect
inserted into the insertion hole tRe partition

that the}@jﬁdt{er}/ ﬁil’lltAf GRERLAY ¥r thd %hél@ﬂ@‘ﬂ car%ef:aa h%lg %trexrln attdched to

the charger 70 as well as that both of the two nickel-hydrogen seeondary batteries
21 have been attached to the charger 70. On the other hand, when the one or two
simple secondary batteries 5 have been attached to the charger 70, the detection
switch is not depressed since there is no projection to be inserted into the insertion
hole on the partition wall 73.  Accordingly, the charger 70 can determine that the
simple secondary battery 5 has been attached thereto.

A configuration in which an IC tag is provided in the battery unit 2 and a
reading system for the IC tag is provided in the charger 70 side can be adapted as
the detection means 83. The IC tag is provided for each of the two

nickel-hydrogen secondary batteries 21 and the reading system for the IC tag is



sinpl e secondary battery 5 has been attached thereto.
A configuration in which an I1Ctag is provided in the
battery unit 2 and a reading systemfor the ICtag is
provided in the charger 70 side can be adapted as the
detection nmeans 83. The ICtag is provided for each of
the two nickel - hydrogen gﬁcondary batteries 21 and
the reading systemfor the 1Ctag is 38 provided in
__each of the battery housing portions 72. The detection

providegeiareachf thabakgry ?;@u%mg\mru@ﬁs i/gur athedetgrgon gagans 83
detect that the battery unit 2 dedicated for the

having dheghtb@le sénfligurationradsd chadetree thatthadaadryt onitf®dedicated for
charger 70 as well as that both of the two

e BT U PRI BEERIBENS R L LERAEE 1K HESP pat bot o
e v e S R RSB O RAa e ger

vol tage, charging capacity and the like is attached to
70 by reqbing lo0t theyl@nagt.he charger 70 reads out the
char ge-di scharge characteristics information, the

Eh#icevhéd dhangsdifhatfe chhatheistits AifcHnation of (e battery
operation is possible or not, and can thereby sel ect

_ el ohar ol o r o .

- unit 2, BRIGEhE PRarding s B BT eIRE chBReihRG HERR S Hletl o the
2 |§ attache th charger 70 perfor a quick . .

IC tag il ﬂ@rsere?%f%ﬁ Q¢ the&hprgedisehaBis,FheREETISHC fformation,
char ge-di scharge characteristics of the battery unit

the chaggerwikecandetahamawhetherm quickidimargingeopsiragor is possibibe gr not,
battery 5 has been attached, the charger 70 assunes

and carl hereby §¢leUsn bRkl ehafdifg $86@0 fodetinbérésd BARSS unit 2.

rated voltage, rated capacity or quality

As described above, when the dedicgted battery unit 2 is attached, the
charger 70 performs é quick charging operation or the like in accordance to the
charge-discharge characteristics of the battery unit 2; whereas when determining
that the simple secondary battery 5 has been attached, the charge_r 70 assumes that
various types of the second batteries whose rated voltage, rated capacity or quality
are different between them are attached thereto, and performs a charging operation
with a charging voltage or charging capacity that does not bring about an accident
irrespective of the quality of the secondary battery.

An inlet 84 is formed in one end surface of the main body 71 of the charger

70 in the longitudinal direction thereof, as shown in FIG. 18. Connected to the

inlet 84 1s one end of a powef cable with an AC/DC converter, the other end of



are different between themare attached thereto, and
perforns a charging operation wth a charging voltage
or charging capacity that does not bring about an
accident irrespective of the quality of the secondary
battery. An inlet 84 is forned in one end surface of
the main body 71 of the charger 70 in the
| ongi tudi nal direction thet'eof, as shown in FIG 18.
Connected to the inlet 84 is one end of a power cable
which iiconnaeiedto pdrawn ediereating harrenthpowensowtce39 Insiead ofitbe
connected to a hone alternating current power source.

above ihiti 8AaehOEhdraer 70 hﬁﬂ@éiﬁéﬂ@btﬁé thé PECARRICoakerter BRY include a

i ncor porate the AC converter and include a plug 85
plug 85 FESRARTEL BFa b AREF Bl R Wt b BS WGy in

he charger 70, a digplay portign 86 is forned .

FIG. lébut OndBe tpech FuHasHORRe thangst 8 & sisplayp pertien §6rif ifermed
72 are fornmed. The display portion 86 indicates the
outsideshamteain whitlothesbatteay diousimgp portionsr7 atenfdringiat. i Mbhadikplay

extinction of a light. Wiile the charger 70 of the

portionBEM i B @At drr&im@fé chﬂ%}?%?p%@ﬁ@%ﬂ“ﬁghtimg and

portions 72, it may include t nore battery

. j rtions 72. In this case, the charger 70 can
extmct%gxucajsd;ggﬁgr the battery unit in which three or nore

sggondar batteries are arrang_ed. Wil e the invention .
Yhdlegdes ri(betthenabeosakedingnt mchidesdie battery housing
preferred enbodinments thereof illustrated in the

portionad@oitpaay iincjude alneegs mode Yettery bewking pohtonsBAy e In this case,
' description in detail, it should be understood by

the chatRSR) @4fibOakéd Yosthle! Ba2¢brl Minit in which three or more secondary

batteries are arranged.

While the invention has been described in accordance with certain preferred
embodiments thereof illustrated in the accompanying drawings and described in the
above description in detail, it should be understood by those ordinarily skilled in
the art that the invention is not limited to the embodiments, but various

modifications, alternative constructions or equivalents can be implemented without

departing from the scope and spirit of the present invention.



the art that the invention is not limted to the
enbodi nents, but various nodifications, alternative
constructions or equival ents can be inpl enented

wi thout departing fromthe scope and spirit of the
present invention. 40 CLAIMS 1. A DC adapter which is
connected to an AC/DC converter and is inserted into a
battery housing portion of aff el ectronic apparatus so
as to supply the electronic apparatus with a DC

power, wherein a substantially cylindrical adapter
mai n body has an insertion CLAIN[(ENng portion which is
gui ded by an insertion guide portion of the battery

1. housA DY pdapter Whichie RorrleGedfo AHARYBE doftverSSd! 18 Shseitddf fto a battery
the battery housing portion with the proper polarity,

hoagg.% SEBS of At QILRH;R | the insertion end side .
wal 9of the batt ery %%%agél%sop%r & %13%%% clegiongscapparatus with a DC
r-is inserted into the battery housing portion

poaggﬁkgﬁg'reversed polarity so as to limt the
insertjon of the DC adapter, and the insertion
1 it Y cYindred] rganter mein Hody pre pe dtsentign Singitargt pavfion which is
the outer circunference of the cylindrical main body

guqd!qd by eipsesimgguade poeionef thabategy hdsing@ogioh which 8le DC adapter is inserted
direction of the main body and having two sides each

into thewatteri heusirg sbetidn with @e BRbbr Plarky] %ng Bdifis into contact with the insertion

circunference of the DC adapter,” wherein the center

ot v Tahe o WoRn bGP LALT TR DY ABRPER el o i bttry

pr oxi mal S on

[ rence of th adapter, i.s. | ess than 90; and
b e o el R i el i ganieraend
plurality of cylindrical bodies in the direction
per B’&’l‘&ﬁe pdimiting pasiion being foward proiertingtd pout, of direcbutim circumference
el ectrode terminal is fornmed at the concave portion

of the cylingicalmaain podynivira wethngniad imesner along the longitudinal direction of the main
body and having two sides each of which extends from a part of the outer circumference of the DC
adapter, wherein the center angle of the circular arc obtained by connecting the proximal ends of
the two sides on the outer circumference of the DC adapter is less than 90°; and

wherein the adapter main body is formed by arranging a plurality of cylindrical bodies in
the direction perpendicular to the longitudinal direction, and an electrode terminal is formed at the
concave portion between the cylindrical bodies.
S 2.0 The DC adapter according to claim 1, wherein the vertex of the insertion limiting portion is

chamfered in a circular arc.



2. The DC adapter according to claim1, wherein the
vertex of the insertion limting portionis chanfered
inacircular arc. 41 3. The DC adapter according to
claim1, wherein the electrode termnal is a negative
temiinal, and when the adapter main body is inserted
into the battery housing portion, the electrode
terminal cones into contact vitth a negative el ectrode

formed in the battery housing portion before a
the insertjon side end

osimhi.ve~term ni. for.med on.
3B it Bt S e oRHEE o Bins g MIREGhoske Floclescesiieal is a negative
tvvi.t a (ﬁorres ondi ng el ectrode. 4. The DC adapter
YRSy ghh§hen the sddapter maip diody ris dertertingth theobattetye housing portion, the
el ectrode term nal does not exceed the |ine segnent
clecpiatarning! edmesspintorcahtattywitl atdegativg |cleagodeCRimEDH B battery housing
The DC adapter according to claim1, wherein one of
parive tefijra o positi v wingial foRfled dif Gt ifdB%on $AE CAPsRIAES GRS cylindrical body
constituting the insertion limting portion extends 1n
Com@hﬁm@dama%ﬁ&%&ﬂd%%e&{w&&? proxi mal end on the
. e

adapter main body. ectroni c apparat us
4. COMAHk 54 .y _housing portiagn into wiich a DC |
danre D et WdoRlty ROBTP 5 e i elibereefeyierminal does
Imggt%§ﬁ¥,.a %géindrical secondary battery, or AC/ DC
R e seEmmb pmjacipgthe pealinifites eyipéicat bodiowi t h a DC
power is inserted, wherein the battery housing portion

5 i nciltie&XC adapten secarding ta claidie 1 pehértiaronehifahe hdjadear et first and
cutting, 1in a rectangular shape, a part of the

second gufaces donstidutingithicCinsertdnaihitias pdabh etthek $0fhe b o 8REI direction at the
the shape of an insertion limting portion formed by

proﬁﬁ-ﬁdleﬁdd)megd@%ﬁnag{bgdg}g outer circunference of the DC
42

adapter and is
6. An electronic apparatus comprising a battery housing portion into which a DC adapter

. which is connected to a cylindrical primary battery, a cylindrical secondary battery, or AC/DC
converter to supply the electronic apparatus with a DC power is inserted, wherein

the battery housing portion includes an insertion guide portion which is formed by cutting,
in a rectangular shape, a part of the circular inner circumferential wall thereof to meet the shape of

-an insertion limiting portion formed by projecting a part of the outer circumference of the DC

adapter and is



engaged with the insertion limting portion when the
DC adapter is inserted with the proper polarity to
gui de the insertion of the DC adapter, the center
angl e of the circular are obtained by connecting the
proxi mal ends of two sides constituting the insertion
gui de portion on the inner circunference of the
battery housing portion is l4ss than 901, and when
the DC adapter is inserted with the reversed polarity,
the insertion Iiniting portion cones into contact
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I ongltudl nal direction; a first electrode forned on
is lessdndP°@epd housing portions; and a second el ectrode
whi ch contacts a second el ectrode terninal formed on a
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a plurality of housing portions which houses a plurality of primary batteries or secondary

batteries, or an assembled battery obtained by arranging in an integrated manner the secondary
batteries in the direction perpendicular to the longitudinal direction;

a first electrode formed on each of the housing portions; and

a second electrode which contacts a second electrode terminal formed on a concave portion
of the DC adapter including: a plurality of cylindrical portions arranged in the direction
perpendicular to the longitudinal direction to meet the shape of the housing portions; a first

electrode terminal formed on one of the cylindrical portions; and the concave portion formed

between the cylindrical portions,



7. The el ectronic apparatus according to claim6,
wherein the first electrode is positive and second

el ectrode is negative, and when the DC adapter is
inserted into the battery housing portion, the second
el ectrode cones into contact with the second

el ectrode term nal before the first el ectrode cones
into contact with the first el3ectrode term nal forned
on the cylindrical portion. 8. The electronic
apparatus according to claim®6, wherein the first

el edtersochad tlectndda bing foribE@bdtivednAhié Béhsie poriiblao FRE MeMdvement path
and the insertion end side surface of the cylindrica

of heelebteiie @mai ch the first electrode termnal is not
formed has a flat portion the height of which is less
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. apparatus according to claim®6, wherein one of the
inseitecsintofheibaiesdimasiag pertion she ssvrpheledtredotas iretal cimtact with the second
cutting, in a rectangul ar shape, a part of the
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the insertion guide portion extends in the tangenti al
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'N Be Cﬂlrsrtcelllflscg'(r)dea{elgrhinal is the projected positive terminal and the insertion end side
surface of the cylindrical portion on which the first electrode terminal is not formed has a flat
portion the height of which is less than the first electrode tenminal, and

the housing portion supports the flat pdrtion by means of an elastic member which supports

the negative electrode of the primary or secondary béttery.
9The electronic apparatus according to claim 6, wherein ope of the first and second surfaces
\n}hic:h are obtained by cuiting, in a rectangular shape, a part of the circular inner circumferential
wall and constituting the insertion guide portion extends in the tangential direction at the proximal
end on the inner circumference of the battery housing portion.

10. - The electronic apparatus according to claim 6, wherein the vertex of the
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insertion guide portion is chamfered in a circular arc.




