DESCRI PTI ON DC ADAPTER AND ELECTRONI C APPARATUS USI NG
THE SAME Techni cal 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. This application is based upon and
clainms the benefit of priority fromthe prior
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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

Techrh@lF+iB@ portion into which the primary battery or
secondary battery is inserted. Fromthe battery
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paratus is_driven. By putting the secondary battery
apparatas thatdisen adiy hatteEY AD AR W pRuEeQ W ithamexfemna JMepower and
battery charger, it can be re-charged and used

an eleceprit ayfayatudssingethpD@radapbat tery for use in an
el ectronic apparatus that 1s driven by a 2 battery, a
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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




inserted in consideration of power consunption of the

apparatus or battery life. In order to house the

secondary battery in the battery housing portion in a

conpati ble manner with the size AA battery in an

el ectroni c apparatus capable of using both primary

and secondary batteries, axsecondary battery .having

the sane shape as that of the size AA battery is
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AA battery in a conpatible manner with the size AA
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can be housed in the battery housing portion for the
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battery housing portioh into which two size
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i ize AAA battery are arranged, as an assemnbl ed
using E@fﬁx Riparsand seterdary hagtcHph 4 saceadaaphaterydiaving the same
both primary and secondary batteries are configured

shape a9 thed ©fahO€izada At leatter¥he aloptadapBeyr nadivge thesstampe of the
commercial alternating power into a DC power using an
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power”. Sone DC adapters of this type are :
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realize this configuration, proposed is a DC adapter
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assenbl ed secondary battery whose size is the sane as
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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
commercial alternating power into a DC power using an AC/DC converter and
supplies the apparatus with the DC power. Some 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




substantially a simlar shape to the assenbl ed
secondary battery. Electrodes are forned on the DC
adapter. The DC adapter is provided with el ectrodes.
When Dbeing housed in the battery housing portion for
the primary and secondary batteries, the electrodes
cone into contact wwth termnals fornmed in the battery
housing portion with which the el ectrodes provided in.
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inth bagt ery.. housing portion, the el ectrodes cone
the sam 35 ghohtaingd bl anangingibe e pize A hateriep anddaying
housi ng portion, and a DC power is supplied to an
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el ectrodes. The use of thus configured DC adapter
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an AC/ DC adapter or DC adapter ctronic

. ppar at u ide., that is,.it.is, only necessar 0 .
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apparatus side, contributing to reduction in the .
the elegirasies come e ¢optact nathetesprnalsiformgg pa the battery hausing
used and, eventually, the size of the electronic

portioappith athish iths electroldes previded Detlaelpr tahdtsecenddrg batteries
housed in the battery housing portion for the primry
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the battery housing portion with the polarity thereof
batteryhenging pation; aed ajldctnoyards sppplied i@ anedectymtic apparatus
operate, or any 4 trouble related to the operation of
throughhtheappaimils andeleda@wdesused. I n order to prevent the

wrong insertion, a configuration can be considered in

WieChisd BEHAS 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



adapter is forned in a left-right asymmetrical shape
and the shape of the battery housing portion is
correspondingly formed. As a result, however, when the
primary or secondary battery, or assenbled battery
obtai ned by arranging the secondary batteries are
inserted into the battery hgusing portion having the
above configuration, the inserted battery may rattle
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battery and DC adapter. In this case, when the DC
adapterdiafoemed sn adeft-fight dsyenmpprarad shags and ter shaperofiths battery
conform ng apparatus, there is a possibility that the
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present invention is to provide a DC adapter and an
secondpiachatinties agppasestadsinte thegbatterydousing peition having dhe above
wong insertion of the DC adapter that is configured
configuratienhihedaserted bdteerpahbe ryttleomhingthedrdusing portion. In
primary and secondary batteries can be prevented, and
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condition. 5 Another object of the present invention
secondary; batisrpanddDE adepiaraptisrthisrensanwben dhe DG edapienisused in
usi ng the DC adapter, in which even when a DC adapter
the appsratusesesthedthantios ¢ddfoapipeg appaatsotiege is hpossibiity that the
conform ng apparatus, safety of the
operating voltage may differ from that of the primary or secondary battery, so that

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

Disclosure of the Invention

An object of the present invention is to provide a DC adapter and an
electronic apparatus using the DC adapter, in which wrong insertion of the DC
adapter that is configured to be housed in the battery housing portion for primary
and secondary batteries can be prevented, and positional regulation in the battery
housing portion is accurately established for the primary and secondary batteries so

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




appar atuses can be ensured. To solve the above

probl ens, according to the present invention, there is
provi ded a DC adapter which is connected to an AC/ DC
converter and is inserted into a battery housing
portion of an el ectronic apparatus so as to supply the
el ectronic apparatus with as DC power, wherein a
substantially cylindri cal adapter mai n body has an
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portl on V\,hen the DC adapter is inserted into the
electronictapppratusiubing thol2C edapierhin whighr oyser whon ariPCadapier is

cones into contact with the insertion end side wall

insertéd iftbeh®apparayudee wshdrahRAits wnfwhgingt d}g)amuédmﬂe@f of the
inserted 1hto the battery housing portion with t

iy so as to l[imt the insertion of t he
appar%‘é¥ éﬁfh@%h the insertion limting portion being

rmed b ect.in art..of the outer
ofé Safhedhe aBoV protethsy abcerding o e RfCBItyiny $ntion, there is
rectangul ar manner along the |ongitudinal direction of
provideduea PXT adiptdy winch fsasomgctadie s A&YDEAconedrtetanshis inserted
extends froma part of the outer circunference of the
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adapter which is connected to a cylindrical primary
portlobalftthc Ppatterycdusng posrtiorns sdendhe DG adaptey is msepediato the

converter to supply the electronic apparatus with a DC
batterP BORSinkSpdriidaWwigs th\BRIPRI Polarity, and comes into contact with the
insertion 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 the
insertion 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°.

According to the present invention, there is provided an electronic apparatus




the battery housing portion includes an insertion
gui de portion which is forned by cutting, in a
rectangul ar shape, a part of the circular inner
circunferential wall thereof to neet the shape of an
insertion limting portion formed by projecting a
part of the outer circunfergnce of the DC adapter and
is engaged with the insertion limting portion when

t.he apter is inserted wth t proper. polarity to
comprigifiga by housing BATEm i Wi e BB s A pénheered
angle of the circular arc obtained by connecting the
to a cyltngricrdiprienaty hatteryoa sytedriedsecondaryhntiens, oma&/Plon
gui de portion on the inner circunference of the
conveb@l teEYppl9oUhé BlEch@nid Qp}t:)étﬁtdseﬁﬁhtahbﬁ‘ POwer Rndsyhed) wherein
the DC adapter is inserted with the reversed polarity,
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- thereof $o mzed ¢bie shapehef aminsertyomdusiting pestion darmed by projecting a
insertion of the DC adapter is guided by the
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connecting bee Froxomial engs bbtwo sidgsaamistuting thetingentiosuguide pattion
the insertion of the DC adapter is limted. As a
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even when a size AA dry battery or secondary battery
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comes into contact with the insertion end side wall of the battery housing portion
and the insertion of the DC adapter is limited.

According to the DC adapter and electronic apparatus using the DC adapter,
when the DC adapter is housed in the battery housing portion, the insertion of the
DC adapter is guided by the insertion guide portion having a shape corresponding
to that of the insertion limiting portion of the DC adapter. As aresult, the DC
adapter can be inserted into the battery housing portion smoothly. When the DC
adapter is inserted into the battery housing portion with the reversed polarity, the

insertion limiting portion comes into contact with the side wall formed in the




the inner circunferential wall can al so support a part
of the side wall of the above battery on the

i nsertion guide portion side, and they have their
positions regulated in the cutting direction of the
insertion guide portion to realize stable insertion.
Brief Description of the Drawings FIG 1 is a
perspective view showing a digital still camera to

i ch. t he resent,invention.s. applied. .Fl 2.1S a
battery doBSin Forefo Wi Ai: bR gRPRIOES the 17 tapler
. FIG 3 is a bottomview showing the digital still
limitedanekaa resull, wrong 1asetionsasdu prenanted. e wHow egen when a

interior of a nickel-hydrogen secondary battery used

size ARdra baakheoy settndaryb&iteryis ibserkdd mite tivé BuGerfydliousing portion,
explaining the battery unit, which respectively show
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right-side . view,(FIG . 5E).. a left-side view (ELG 5F
battergﬁ)% tge nseTgE gWide POTHAn %1F]p@n @e,y V& thgirjpositions regulated
per spective view showing a battery housing portion and
in the cattingdiregiove of duvinsedidoghidepautiod to mealige $tableangertion.
housi ng portion; FIG 7 is an expl oded perspective

view of the battery unit; 8 FIGS 8A to 8C are
perspective views of a separator; FIG 9 is a

Brief§§§%g§[§6ﬁéfﬂ¥éﬁwa® ing a battery cover to close the

ousing portion; FIG 10 is a perspective

. ; Cel: |
VI!TI%¥Y 1slhso::¥vI pgr%pgct?\% \a/t{je%fpsl%\iving a digital still camera to which the

present invention is applied;

FIG. 2 is a perspective view showing the digital 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 view (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;




FIG 11 is a perspective view showing a state where
the digital still canera is connected to a honme power
supply through the DC adapter; FIGS. 12A and 12B are
front views showi 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 housinggportion, FIG 15A is a

per spective view showing the interior of the battery

i ion, and FIG. 15Ais a partial enlarged
DEHES A GG hperbpisivecview s pitsdulliore vFew
showi ng a battery charger; FIG 17 is a
Hrlés<2 set PERErtive gievs Rbowing & battbey cever toldespetheibatigry
state where the battery unit is attached thereto; and

housh,lf;%g)rtic&l;i s a side view showi ng the battery charger.
19 is a side view show ng anot her exanple of the

bajich : C : Vi out the
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el ectroni ¢ apparatus. according tq the,present .
el i EPSDAEING LPWIOWing #8tse Piese B digitah sl camera is
detail with reference to the acconpanying draw ngs..

connegtedodi homel paveeresupply throughche IHe adapteent i nventi on
is applied has a canmera main body 11 as shown in FIGS.

FIGS 312 Ahed @B hie fiBhivRedyshblviigthd DERdapfeef tion 12
constituted by a lens barrel housing a plurality of
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has 'a gri p-portion ed by a user on
t ot her _side. of the front surface thereof. The grip
&%Pﬁ-i Iohissfreat ¥isw shominghe katiargwousing portion;

FIG. 15A 1s a perspective view showing the interior of the battery housing
portion, and FIG. 15A is a partial enlarged perspective view;

FIG. 16 is a perspective view showing a battery charger;

FIG. 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.




up fromthe front surface of the canera main body | |
so that the grip portion 13 can be stably gripped by
a hand and fingers, as shown in FIGS. 2 and 3. The
canmera main body 11 also has a shutter button 14 on
the grip portion 13 side of the upper surface. Forned
within the grip portion 134ds a battery housing
portion 20 which houses a primary battery such as a

dry.batitery 4 .or a,recharqgeabl e battery such .gs a
R Rsg ol Rels TR R Sy g s B gamera
. or_houses a battery unit_2 in which a pl uralit}/l of
main bedy &t a8 shawa iaFlinyddtd 3. adhermaspramesinhnsiyel | honaders
bottom surface on the side at which the grip portion
portiohd I corfseitweed byea haistiririe]l dovieingldbpheilitynef lehaéd €4 Yne side of
housi ng portion 20 is so fornmed as to be freely opened
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rtion can sel ecC ouse a prinu

other ¥ he bophpunde Miteet. ofbd afipipotion 13 i apariedaadp blow

source to a direct current power source to thereby
up fropuths! fyontssusbaeerofshe cameramaindodynkl so that thé grp portion 13
with the direct current power source. Therefore, the

can becanBlyagrifphatl BYdihandlandoRBgdie] addupva it PIGSCRand 3 The
switching circuit, and a swtch for a DC jack to
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itself. The details of the battery housing portion 20
upperéﬁﬁag%ttery unit 2 and DC adapter 3 to be inserted
into the battery housing3portion 20 wi |l be described
1

IForsred withit thecgme porthan €3 iSabattery bousing popdon 20 which

like is attached is formed in the portion adjacent to

housesfé g %g?n;dr@&fa!te@?‘éﬁéh 45 aQiy aePpiitor wehhaeabRf bithdy 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




mai n body 11. The attachment hole 16 serves as an
attachnment hole to which an accessory like the tripod
is attached as well as an engagenment hole with which a
positioning projection formed in the attachnent
portion of a stand is engaged when the digital stil
canera 1 is nounted on the;gtand. Further, forned on
the bottom surface of the camera nain body 11 on the
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the stand. As shown in FIG 1 adlss section 18 is
housing paeproA0 and bagsry voitaeed BIC adepter dtebs inseried iy tha
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dﬁﬁia?ﬁcﬁiéﬂéﬂt ?geaﬂ? bR 9 "ﬂhgo 0}‘?13@ 1k{;-,)'1§ Q{tiéﬁ%edoig formed in

organ c rol um nescence
secti rmed on th r S|de of . the S
the pog§in pgicspt oahediatiear CONeR b2 PRaRe POtDR: Pwﬁ%ogﬂw Eurfiha
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main body di spllhy astechinemt heloho sewes aaransattachoensholtto which an
canmera main body 11. Wth the operation section 10, a
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battery housing portion 20. The digital st|II canmera 1
surfacean thougmera maithdodsitlleoy thehsidsiangvhioh thelens@ortion 12 is
exanple, a size AA dry battery or a secondary battery

formellay afgck pertRAe7 $oeeRabissHing bledtritdlechneetion vitly the stand.

battery as well as the battery unit

As shown in FIG. 1, a display section 18 is formed on the rear surface of the
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 séction 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




2 in which two secondary batteries each having the
sane shape of that of the size AA dry battery are
arranged in an integrated manner. As the secondary
battery constituting the battery unit 2, a
ni ckel - hydrogen secondary battery 21 or the like is
used. As shown in FIG 4, the nickel -hydrogen
secondary battery 21 contains, in a cylindrica
battery b n el ectrode body functioning as
camersﬂspltlﬁa]%;gs gﬁg/(iééé’?iav@ls‘ﬁpol es and battery el ectrol yte.
A positive termnal is fornmed at one end portion of
Here, adeswiptivomillbe given oé thohaiterydamal taibedeqused in the
t hereof, and a negative termnal is forned at the

batterphbesingpbriontd0on. THhdigélad etill @dendradycaaoidaien e tHebdthey
battery body 22 is constituted by strip-shaped
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. hydrogen reversibly_to eac of her, the negatiye and .
having, 6 safye shAREaAs tha O ietiZaauh ATy babigthas b iy the battery unit
~ Negative and positive |eads are drawn fromthe _
21in whn:glatwwsecmdap)obattem@ encthehdvang the sape shape by thas of shersize
the negative and positive poles. The negative lead is
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and the positive lead is welded to the battery cover
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| qwer, end, negative termnal 22b.. The battery 12, .
used. b&yﬁ@ﬁm i Bl e cdeiiekel v dragen §659nflagy aiterne L copfains, in 2
or the Iike, except for the areas of the positive
‘cylindtiealnbattdry Iewlya2idi anegjectrode bedyrifurdti@tibg agpostiowenandnegative
FIGS. Ato 5G FIG 6, and FIG 7, the battery unit 2
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The two™ ni ckel -hydrogen secondary batteries 21 are

the baﬁ%ﬁmlzg T ttlgcﬁogigiﬁ%ﬂaq HiRRHBAHL Y ind 2 nkBStive 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




of the battery body 22 with the positive term nal 22a
and negative termnals 22b reversed between the two
and bonded to each other through a separator 23. The
separator 23, through which the two nickel - hydrogen
secondary batteries 21 are bonded, includes, as shown
in FIG 8, a separate platg,24 which is bonded to the
batteries along the | ongitudinal direction of the

ttery bqdy. 22 .and an e i ng . portion 25 whi S
body 3255 St Hiek A et SEAS A Rria® B BkE tept forae arcas
formed on one side of the adjacent battery bodies 22

of the pegitie tonmanald2si and pegativgrteaminad 2291 (to be
described later) fornmed in the battery housing portion

285 sRB@nt WIS, 13X Yo SOREIESs 22ndT@Qdndesdbiteeralidit SiiAcudes

surfaces of the separate plate 24 by an adhesive

or
' t t :
two nfsREL-hyifoecn sciftiny SRARA A " The NS U IRIBE seqondary
fhe positions aof the. ti ortion,of the protrudin ..
batterl&@?k@f@@ﬂ%%lﬁ&fle Sirgolioh geparitivulay to, Biey longifigHR dirgotion
surface of the flat negative termnal 22b of the
of the dtaktery bady &2ywlhdhe apsitive termind22alandalegative ierminals 22b
| ongi tudinal direction of the battery unit 2. The

reverse@RRtwbEn Biétveo 3Ad bendBd o ehcik ofedtBrdughta SEFRetor\#30S €The
side surface is formed in a circular arc shape

S ' .
separdiff 25 8800 dnich IR ARE b RGeS ftaRftiudites FPare
ortion to ope end tion on the, upper. surface of
bondeglyincughs, 46 §H9W8t18 By 8, 2 3eparan glate arnyhich isdhandsd to the

t hereof The |ower surface of the separate plate 24 is
batterics af omg tot, longitutiatal dircotionwd the battery RidypR2, smdanehgaging
side of the battery unit 2 is fornmed into a groove

poriop i A i gpok, Bl et iy oo
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 22 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-like member whose side surface is

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




battery housing portion 20 is engaged with the concave
portion 2b. The engagi ng portion 25 forned on the one
concave portion 2a of the battery wunit 2 is engaged
with a lever switch 61 forned in the battery housing
portion 20. This engagenent enables the digital stil
canera | to identify the tyge of the battery wunit 2.
The engagi ng portion 25 is forned fromthe n1dd|e
ort.ion on t .separ at e Iat 4 e Ion t udi.na
The ofghdingihoffion 2518 TPARR e, Bidaie parfio g ond ddHoR on the
direction of the batter unlt 2. The engagi ng portion
upperzsriage o4 thelseparaieqeinteo?d i g longitadinad dm@tmnft eriepbé  The
type of the battery unit 2 on the front side end

lowersuifaae of Zhaseparateslate34id flafesid, 86ith edndaie purtibA™b on
unit 2 and a projection 27 which faces a supporting

the otfEOHEE Mk BREAAAP2IeT6IhER AL egqr E3naRg oon gg{fg in the

ery cover e rear sSi sur ace
sertl on ction of t he bat unjt ]
longltpagwh iregtipn o t dé%@a‘et%w wiit 2 8 %cthrb§ 3 é%%ci in the

a projected, flat, or concave shape dependi ng on the
batterg Iln@ugmgop@tlbarli)slsm@aged oviils thesomuayk prstior2bi ce
capacity, charging voltage, or charging current of the

bplié ehyaging ?0&10@25%@&!@(1'@ thkldge. cotal® pBitio& wftthe battery

- battery unit 2 is inserted into the battery housing
oni 2R o SO RSB W by SR8 on 20

path of the g ing.p on 25. Sln press

This ePSF‘%%‘“&B%?‘F@% ﬁ@ digial s %ﬂlﬂcaewr%i faite fgz thesxRe 102 gh%hattery
t he above shapes of the identificati on section 26,

unit 2t hd'hei erigagingpoittionc2ires formerhafroimthet iniddle pertigm endhe separate
the inserted battery unit 2 by detecting the

plate 24 {rf ﬂfeel@ﬁ 1th61ﬂa|1] QiREESA 16 ghd %a@%ndBaﬁflaﬁQﬁ €he iAtRrtion
' dlglta canera | can disallow a user's operatlon

directffh (Sﬂ?le%aa%h?uﬂﬁ'f bply 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 battery 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, charging voltage, or charging current of the battery unit 2, as shown in
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 lever switch 61




I I when, for exanple, a nonconformng battery unit is
inserted; and it can charge the battery unit 2 at an
opti mal battery chargi ng speed when the inserted
battery wunit 2 is a quick-chargeable one. The tip end
of the projection 27 formed on the rear end surface
25b of the engaging portiqm 25 does not exceed the
end surface of the battery body 22, in the

oS4 5 SRR B 28 sy
15 for the battery housing portion 20 is closed, the
force aggipst thedgver vyiseh pdlitfers depeadingon ke pheveshapeswadithe

15 side faces the concave portion 2a formed between

identifibgtibakéaion Rodhesligital sull barhbe: I eanlideritifyttht hgpe of the
projection 27 faces the supporting projection 28 with

_ . i o ot
insert @) BA RS ST 2R EEPRNE MERRIUREL (Rl lpE Tofect Sifefore,
.the like, the rojection 27 ,and supportjng projectian
the digiaigl] Fmph | ofY Asilo 3a5¢ed PaertBRcm tsudn s dneindody
t he nickel -hydrogen secondary battery 21 conmes into
11 wheopferotxaniple, a mencoaforming batiery wsit isTinsered; amd it can charge
bet ween the projection 27 and supporting projection

the ba?8ry Gnit 28 4 op@iapbhiterieiefidicespeed avhah e inberted bettéry
mai n body- 11 is subjected to an inpact in the event

unit Z?Egtquﬁgg_cﬂ%%eame gﬁé_ll canera | falls to the ground or

'S possible to reduce the inpact
li.ed too the bafter Lt 2 as conpared.to
21hs i ientGhihE projscBoB A dosmeeyimaiegeabend siss 23h of the
between the separator 23 and battery bodies 22. In
engagingpodion ¥hdoes nhtexcasdshepnd surfacoafthe baterr badp22, in the
sinpl e secondary batteries are housed in the battery
longith@il dérePRoH P theBattdaihit DassUBRAT i 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 predeterinined 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,




projection 28 formed on the battery cover 15 is
inserted between the dry batteries or secondary
batteri es that have been thus ad adjacently arranged,
a clearance is provided to avoid the danger of a
short-circuit and the |like. The battery cover 15 al so
has a pair of cover el ectrigdes 29 and 30 on both
sides of the supporting projection 28. The cover
... _electrodeg 29 .and 30 co Lntg contact with the dr
it is pEblepdeate o Abhsd fe CBRES w2 ds ot o a
term nal 22a and negative term nal 22b formed on the
surfaceggmtagtdpreyeating deytasiosr on sppapatior bgtwaen the sepatager 23 and
insertion direction thereof. Wen the battery unit 2
battery bodiese22.ed into the battery housing portion 20 with
reversed polarity, the engaging portion 25 cones into
o ! . _ Y oty .
B s httlr® s LG SirRb )RS ReRerted U Entel Londary
of the batter nit 2.intpo the battery hoysin oLtion
batterfzg 455 Ropeee b Uiehaster PRESTIgRAIGIR G oV heTbihe S hpbrine
formed in the concave portion 2a of the battery unit 2
projeci®n M formaeban ¢l batteryoravier dsis insertast betweentthe dry batteries or
battery body 22. Wen being inserted into the battery

| séconﬂ%zﬁﬂar%@?thh@ﬂa&?@beéﬂ“&ub ad§Rientlynirtantedha Clea@ahdeeis provided
' above configuration supplies a power circuit of the

to avoid e ﬁaﬂ%gbﬁﬂgoré%g%fg Fmﬁ tﬂls lrlﬁ&t SHid %ﬂlies@g%eﬁ%re AS 51}180 has a

source. St canera

. 6 a canera stand nnected .to a_hone alternati.ng.
pair O%G?Yfé‘rﬁ(ie%%@?s e (qnqiéotgevé?s of the SupRogng peoiection 28.
omtted) in a state where the battery unit 2 is housed
The coventdlectvadase2y and 3siomye e tdontac2Oyith Mee dityt lattexidsrar
current power source is converted into a direct

secon@aty RitterRRVBF tHROpitvaRdniifg]l D24 hed nedifive #rivinal 22b formed
charged. Further, it is possible to charge the

on the2ht §7d¢ Y durfadortht %%ﬁieﬂguhft 7 th eSS HEh difction thereof.

When the battery unit 2 is inserted into the battery housing portibn 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 portion 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




The battery unit 2 can use the nickel-hydrogen
secondary battery 21, as well as any storage
batteries such as a lithiumion secondary battery, a
ni ckel - cadm um storage battery, a | ead storage
‘battery and the like. A description wll next be given
of the DC adapter 3 which ijg housed in the battery
housi ng portion 20 and is connected to the hone

alternating current. powe source through an AC/ o
a camfyy, GaBt coBte G A SR BlyprERiter ot hfes YR i details of
. .external DC power source. The DC adapter 3 has, as
whichsargwpmitiediiics st@e wieredhe battery wnit 2dapossedrin theobafjery
1, a cable 3 2 extending fromthe adapter nain body 3

housiﬂ,%] pogtish 20 cthenérireatidSciireni pewentourbe ideshwdrtehihtot direct
the cable 32. The connector 33 is connected to an

[ ' AC pl:
 curredh BRSNS DA PR B AN AREZI SladPar SRR i gble o
Cﬁ_:ki drical . 8 ions 37 and ng\é\_hi ch. have a shape
charge the %%ammﬁ o aliagung 1iga chalgecfY-ve housing
portions of the battery housing portion 20 and are
abhabatteryyunit 2aagasseithe miekedihyelrogemseqoadpontiadenya? 1,tas well
the |l ongitudinal direction of the adapter main body 3

as anylstofdgesbateeties stiehQRG [hd@yiSioRaecbAdaryIshtend, £8icket-cadmium
ormed on both sides of the adapter frain ody 31

f
i LSt i Lcal portions 37 and
stora%gfagﬁgﬂ,ng H%K;i Si@‘%%fjg’%g‘?‘%?lﬁ%g*@g.k?ect ion. The first
X deBipfian Ry e e o6 B0 DS Sanan3 ish ¥ Boused inthe
insertion guide portion 57 formed in a first housing

batterpdousing Eartion 2hand i camectaslit thg home abierna@ingherent power
insertion limting portion 4 1, which serves to

s SIENAES hIRCIRC atere g prSmnal o aseds 1 e
externfafﬁff‘ﬂomér RB@FRCT Ik B@Qﬁ&pt&f 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 33 is
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




the outer circunference of the first cylindrica
portion 37 in a rectangular manner. The insertion
limting portion 41 includes adjacent first and second
limting sides 4la and 41b between which the vertex
of the insertion limting portion 41 is |ocated. The
first and second |limting shdes 4la and 41b
constituting the insertion I|n1t|ng portion 41, which
mth Iif t he
longlteémaﬂ GiteEaPm: pdwei st synECUPERER s uinspiiipp limiting
l es, as shown in FIG 12A The center angl e 01 of %
portlon bavioglaashage costsspondingdy aomsediomguideeastionifeiormed in
ends of the first and second limting sides 4 1 a and |

a firsthobsihgoportivar PUbE thebdteerfiRnBsnge E@zftldrhﬁ)f | ThE insertion limiting
cylindrical portion 37 is less than 90'. That is, the

i41S [ l:
portlofn 4 an .twﬁlgmﬁgfn\%%rta tpqg}/ 4%&%1% ;ﬁ&@ gigﬁg}e'r t heofﬂl B&Eﬂg iflserted into the
I ndri cal. ion 37 with eta_n ent i
batter}j)ﬁog&qu?p %i{iw&%gvg&qedemga]a tlfh rggﬁcLFy proje tlng apart of
circunference of the first cylindrical portion 37; on
the ouf¢recitthaferemardof theefixsé cylindtical partignsi Tdim mrmt@nguiar manner.

extends in the tangential direction at the proximal

The iegtiGlibifing PWorfiof 41GHEhRIeS Rdfacent fiirit%lrfd degbnd limiting sides
cyllndrlcal portlon 37, and, as a result, the first

1.
41a aﬁ?%lel? %EEW h{fﬁ%ﬁnﬂgae érgﬁ(s)g ﬁeﬁ&}l@&ﬁlo% lt?%ﬁtrngg gxﬁ?&{i‘m 18 1ocated.
e fir and se on limting sides. 41a and 41b on
The fi aeﬂtsepoe Victhine: Seieed b abhd 1B onsIRgingcae HoerTioR miting
portion 37 are connected to each other to forma
portioni4lg which axtend frem thenvwter aing!llmfﬂtnoé of Hee birsteyliadrigak
is less than 90'. Wen being housed in the first

portlthWS 'cP&sFEh"ch'diﬁeﬁd{ I‘i’ﬁhttiifglé)sata% ShywhoSFITY, POAL | Ahe2nter
the DC adapter 3 is Quided b the insertion guide

f
e T

or.t t th
and secondthml 111% sr1d1=,so Hla and 41b on Hlae outel(? cucumference of the first

cylindrical portion 37 is less than 90°. That is, the first limiting side 41a extends
in 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



adapter can be inserted into the battery housing
portion 20 snoothly. Wien the DC adapter 3 is
inserted into the battery housing portion 20 with the
first and second cylindrical portion 37 and 38
reversed, that is, with reversed polarity, the
insertion limting portion 41 cones into contact with
a contact portion 58 fornmed in the battery housing
parti.on 20, thereby preventing the inseftion.,.

first cfipgrigak PYsiop 3hare eghiafontach othersto kagm @ cirpplar arc, the
fourth limting sides 4 1 ¢c and 4 1 d are extended

centerf angle 6di 6ff theenmtcubaront nalesebian 80°.t h¥hert keing housed in the first
circunference of the first cylindrical portion 37 in

housir('i:‘% Pbtt%ﬁ KY JffiRé ib_ﬁﬁgr}nﬁ&fﬁﬁ%bgrﬁ&? 20UiIRI 9€ Qfagftéi‘e.% fs gllﬁﬁed by

indrical portion”37 wth respect ' to the tangentia

e infiS e By 57 SOREER  EBRHGDF io 5T bd Bhine o
cross each other at right angles and the center angle
shapeprisspppeing tochptel Téxcdn&@mn%mtv}g poriict L thabthe DC

proxi mal ends of the third and fourth Iimting sides

adaptet dancbaitedted intoothetbaetepyhousingrprtibar2dnamoothly heWhen the
first cylindrical portion 37 is |less than 90'.

DC ac%aﬁﬁtéﬁj? ¥ BlskMed iftol thE bafie hbﬁﬁnkitﬁr?gﬁ?ﬂ QOp@{thiéH@ fitdp aéld

e Intersecting polnt et ween Irst and secon

Lnserti.on limti sides 4 1 nd.4 1. b is chanfer.ed
secong IS GharigRLpodion,s fatd ey ored, R iR elrief PO, the
) Iimting portion 41 is pressed against the 19 )
insertiopsligitiag pgriiened psomesingycontagewithn eontagtparsion 58 formed in
housi ng portion 20 at the tine when the adapter 3 is

the battesge hbasinglf}i(ﬁtibhe(b didreby phousiting therihsatiodD, Aleanatively, as
not interfere with each other. As a result, it is

showxgﬁasﬁld@. %g@gﬂ;gﬁ@ Eé(ur%ﬂx Egﬁth &i ; e&é@gg&g%k@ﬁéa from

revent e | ug to rom bei ng
nerat e nt al t he .front

aitferdfiFagiStendiiot il St sickiitrsRRe pEs BiteyHiidrical portion
| 37 in a slightly inclined manner to the outside of the first cylindrical portion 37
with respect to the tangential direétion 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 07 of the circular arc obtained by connecting the proximal ends of the
third and fourth limiting sides 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




in the insertion direction thereof have no el ectrode
termnals and are flattened. The second cylindrica
portion 38 has a cut portion 43 cut in substantially a
sem circul ar cross-section fromsubstantially the
center portion in the longitudinal direction toward
the rear end surface in thgginsertion direction. The
cable 32 to be connected to the AC/ DC converter 35 is

extended from end surface 43 of the . rti.on -
inscrtign SHGEmoigR Ay ToTBEd R (B DAl QUNE BRI Lot ke
the DC adapter 3 is housed in the battery housing
when plog adaptePd is idserted b (32 batteh g Adusmggartionf2(, bleey do not
canmera main body 11 through a |ead-out hole 59 forned

1nterf&@ WiiE catH etties f a6 %su‘hh?t isGUEBIe tRsmobady skille the adapter 3

first electrode termnal 44 to cone into contact wt

o el EROAAEPRELSEREOTRE e Ml 28

front end of the second cylindrical_portion 38 in
i sedantally dhe &eant gnduarar erd surfacest of f@]Sbféylalaﬂarécal pomon 37
termnal 44 is positive. Wien the DC adapter 3 is

in the ingestidnidirdcthienlihétcef hahe usislgctpodd teomiRdls antare dlattdacd.
projection 53 is engaged with the first groove portion

3Pnd EABRA (Bﬁfrgﬁgdsal bBftiod 38 Has %%ti)%?ﬁ@ﬂ' 48¥dut Ml shiS@hntially a

portion 37 ereby realizi'ng snooth insertion

TR LG T SR e

el ectrode 62 forned in an engagi ng projection 54 of
directionetopeardahe reassumnsl wgTassrinithe insertigndirgeond dibecgabled?2 to be
termnal 45 is negative. As described above, in the

connebXedambathie X CAD Catoneeeet BS de eknaied dtomaimr fﬂﬁbﬂﬂdhaegfl?na)of the
the first electrode 5la fornmed in the first housing

cut pdpfibh 4 rbr?ﬁleolfroﬁnhﬁdg?ﬁ H? M}sgﬁﬁcgi ?ﬁe@t%ﬁ | Oy heaftHeSD O 4dapter 3

orms at the front e Irst cylindrical

is houBSd in A g'atterg} }}ol?ﬁlﬂgnﬁc?rrnlc;n%, 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
'i_nsertion 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 33 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




direction thereof; instead, the second el ectrode
termnal 45 is forned in the second groove portion
40. As a result, the positive and negative termnals
are placed far apart fromeach other, as conpared to
the el ectrode arrangenent in the dry batteries,
secondary batteries, or bathery unit 2, preventing the
danger of short-circuit an& t hereby ensuring safety
of the di.gital stil amera 1. Further, as descri
45 to Gopjat a Difthefinie G2 ERMsdangn SLEARRBidIFatioR St of the batiery
battery housing portion 20 at the position
housing poetspo2@i nThesetord skotrodedtoninabdé is scgatiad. 485 described
Thus, when electrical continuity between the second

aboveShiffifdd DCadRer@R thif Sleteoft &rnifbPcéZedpbidigs batHeefidst
housing portion 20 is established, the digital still

| de i t ‘ [ . .
clecr GRS 8 8aE i BT BECH A AGh. D, oL B RS HPGsips porion
. being used. Therefore, it is possible to allowthe .
20 is mptdormed ot the froakend of the f@%@t@f@ﬂLﬁ?ﬂi%&ﬂn the insertion
operation that is available only when the dedi cated DC
directanaihieegof3insseduk ity secad elétteodetayhtinalf 43 sefosaednia the second
el ectrode termnal 45 is less than those of the first

groové Rb@rﬁ@& 90d A & Pl he Pﬁéiﬁiv@ hd3repafide 38miHAY areSplaced far
t he |45 do he

second el ectrodé term na es not exceed, t

uter cireunferences aof the first, and s . .
apart i ot SERE forinanetiss lf st HraRBRdatin ghe gy bateries,

second groove portion 40 faces. Therefore, 21 it is
secongaryhatiesies copbaiiamiunihd, Bryenting the dangrr efesharkgircus and

of the DC adapter 3 from damagi ng the conponents and
therebiyhenshiring safiettyhof thatdigityl stidbisameraphbr t Forthef) asakesembéd akove,

prevent the danger of the damage of the el ectrode

the thir8 AR isSfRfdedCintGH iHatteﬁ“HoﬁJiﬁ% poir#i8n 20 dtlthé Position
groove portion 46 is formed continuodsly fromthe

Qorresfplohafnggtroot%\é%econd 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 the 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 terminal

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,



portion 39 on the rear end surface of the DC adapter 3
in the insertion direction thereof. Wen the DC
adapter 3 is housed in the battery housing portion 20
and the battery cover 15 is closed, the supporting
projection 28 fornmed on the battery cover 15 is
engaged with the third grogve portion 46. Wien the DC
adapter 3 having the above configuration is inserted
.. into the Dbattery hoysin rtion 20, t on
itis pasahig I Bres ok ieoteopd el et ot henaC gt from
groove portion 40 contacts the third el ectrode 62
damagfimg ttedcompohents agdghe dikefnshe battery Bauding poetioma0f ay well as
positive electrode termnal 44 forned at the front end
prever®thd HEnSQMte Qe o Rk elitiddNtetBindl 49)8hbASEFdiQAnd the
direction thereof contacts the second el ectrode 52a
formed on the battery housing portion 20 side. Thus,
the negative term nal contacts the correspondi ng
el ectrode before the positive termnal_ does,_ so that
HHEbEEOQYSRQTT ip formed coptisupusly ﬁt@amtﬁérf,lmt grqaye
DC adapter 3, the front end surface of the first
portior $P ioncdthieqear epdrsniface 8f7therDChadapteare? in tdre misexmm dimection
: thereof is flattened and the [ ongitudinal |length of

thereof.? e HenSthe I einlF)'té‘rgﬂ i_spfﬂ{dsleﬂ i 3e battSPhdRing ?ﬁgﬁéﬁ‘ ab and

of the second cylindrica portion 38 havi ng

roj ecti Jirst .el;ectrode.term.nal. 4 frent
the barg) @ifet 188 siern UEHBRENE PEN<Rlof 25riorke st B barcery
battery unit 2, dry battery 4, or secondary battery 5.
cover Thisengagedguithithe fird greeys porsionsHy to the first
cylindrical portion 37, the load being applied by a
Whaothe BE adaptéi B hhwingethembovieeonifigstratide ot inseed fimto the
of the battery housing portion 20 as shown in FIG

batteryglg?l%gg% PoRiRILY, tHe\RcoRl nRgafii & eRiEHDdeNERARMI w/sefaﬂheaDén the

cover 15 1s closed after the housing of the

like.

~ second’ gr%%tvgrpo%tii)fci 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




reduced, allow ng closing operation of the battery
cover 15 to be easily perforned to increase
operational feeling. A description will next be given
of the battery housing portion 20 in which the
primary battery, secondary battery, abovenentioned
battery unit 2, or DC adapber 3 which supplies the
camera main body 11 with a drive power is housed. The
batter housi 0 n 20 i s.shown,in FIG
in the AgyrN SACUAR CRSEObHTBEY PS> SEY LRBE e PrsdrniBiyobaftery 5.
11 and includes first and second housing portions 51
Thisawafgpratewrachices thealoadue thedst edindrizal pogiom3é; thedoad
and which face outward. The battery housing portion

being %?Ettéd @)yoas Ssbpvft send 3 bFoymea\wr théFirknellec&ba¥s 1 vf the

The first and second housing portions 51 and

v A LT 3 e s

ter respectively a rran ed i n the dj n .
needegérlaehére&eﬂtgﬁrymvph ég 1% ﬁEqS@a the hppsing g ihe i}é agapter 31is
battery housing portion 20 further i ncl udes the guide

reduced,cillovingrel6Sing apdratigngf thy pattgrgcioven 1540 biei eabilpperformed
integrally fornmed with the first and second housing

to incﬁ%éb Eﬁatﬁﬁm@!ﬁéﬁlﬁ% at the upper and |ower portions
n t he housi ng portlon 51 and 52 and are

gﬁ égﬁgsi)ﬁett’%#’@%% ﬁ%@#&%@ﬁﬁ%& BsAE PiRon, 20 Shich

shape of the primar secondar batterl es vyhg
the promanynbatiery) seseamdasy e rhAyeaentionedbajteryinip g, or DC

per pendi cular to the longitudinal direction or the
adapteattpdiclofupplécscthiecaveerp onaindodbl 1 fdthre drivetposesr is oused.
cylindrical bodies of the battery unit 2 or first
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~ 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




i nsertion/extraction of the various power sources. The
engagi ng projection 54 includes a |lever switch (to be
described later) and the third el ectrode 62. As shown
in FIG 14, the first housing portion 51 has, at a
part of the inner circunference thereof, the
insertion guide portion 57,for guiding the insertion
of the DC adapter and preventing the Wrong i nsertion.
The, |nsert|on guhde portion _ 57 i grned cuttln%
- guide projgchien S3has dshapegaurespopding torthesaps aéftie primary or
circunferential wall of the first housing portion 51.
secondiy batwetesiwhogud dindrival bodics7are actanged in sl dreetion
first and second gui de sides 57a and 57b between which
perpeﬁtﬁ‘i%u}’ﬁrtb e fgnfgtlﬁl%hnélrtﬁf‘édtio‘hrbrgt%%ﬂaﬁ@sr &f 8 ohchse port%%n 2b

| ocated. The first and second gU| de sides 57a and
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first housing portion 51, cragss each other at rig
39 forames] betweendhe syliadrigagredios obDC pdapter 3 angrthgredy guldes the

obt ai ned by connecting the proximl ends of the first

insertidnge aemtinn efthdevasions powe sandeds?b The ¢hgaging erojection 54
ci rcum‘erentl al wall of the first housing portion 51

include§ a 189S §\9ﬁ@h 2\% b%ar?tﬁ-lllﬂeﬁ lafdifahd Hd (91 EiRcbHE 6272

extends ncli ned nanner to the out si de

téﬁaﬁﬁw%éﬁﬂﬁﬂ?-ﬂﬂ%ﬁﬁﬁrﬁ&ﬁé”ﬁ%ﬁd% 3R gk Pk 1 inner

' circunferential wall of the first housi ngbportl Qn
cucurﬁfexenmtller@foﬂmmsmm guide postiond’ fguigyidisg dbe spertion of
extends in the tangential direction at the proxinal

the DEndlaptertand pl‘@ﬂéﬂitlng? thecwidry endertidbn WaThe ehisertion fguidd portion
‘ housing portion 5 1, and, as a result, the first and

57 is ﬁ)?ﬁ'ﬁ:ﬂdof&?tﬁ‘ﬁg, k‘fsjﬁ ?ecf:tZﬁ‘g 'ﬁij sﬁ ;%bﬁ%rﬁ%ﬁ?oﬁﬁfehin%f‘ Efrcﬁfnferentml

sum ng e ‘proxi mal ends
wall of tfle tﬁréat douss%%gogg i §i £ sl %Sin35e7 10%%%13 oftibd g? 1nc[,luﬁes

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 63 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




circunferential wall of the first housing portion 51
are connected to each other to forma circular are,
the center angle 03 of the circular arc is |ess than
90'. Accordingly, the cut angle of the one corner at
whi ch the insertion guide portion 57 is fornmed is

l ess than 90'. Thus, as shgywn in FIG 9, when the size
AA dry battery or secondary battery is inserted into

the batter usi.n ortlon 20, |nn
* circurp{ty Rl T oF IS HATIRUSIERQgO th Qffyes bepd, thg second
- side wall of the above battery on the i nsertion guide
guide pistet 5 HneBEnds tethet tangentialadisaction atghe peosivaaleenisbon theyinner
fromrattling within a battery housing portion 20 in

cucurﬁfé@eﬁt&’dltv\/ilg ofl tﬁ@ﬁ?ét%usiﬂgcp&@%hai 1,Yandi Bs hhesuloahe firdthand
gui de portion 57, the intersecting point between the
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mting portion 41 fornmed in.the adapt I S
the prgxlé@,@aal ssddhe dirst and sqoondiguade gtﬁtegg Tagnd ﬁb g the inneg
time when the adapter 3 is inserted |nto the batter
circunhfensntiv] wali of dee £i65t Housingipontion 5 hawer danmectdd to embipther to
other. As a result, it is possible to snoothly slide

form é BRc@dPREE the céﬁtei‘vﬁhgl of geediteilasarcaigdedsdahidoe, due

to the slide from bef'ng generat ed. The second housi ng

ccoh el L A AL IIEH Ao R o 57

part of the inner circunferential wall of the second
is form@d,.ss legs than 9@ 5Phug asghowmiaEkGhe, Dchem s size A A (ry

inserted into the battery housing portion 20 with
battery ey secadlappbattetyis inbertéd seotthobattery howggng portiom204the
of the DC adapter 3 comes into contact with the

inner %‘tﬁgreﬁﬁﬂt ‘ﬁﬁﬂ o ¢ \%t%f?ﬁ gﬁ}[’fgr ﬂhlézbz%él ﬁgﬁlﬁl of thehdobe
‘battery on the insertion guide portion 57 side, thereby preventing the above battery
from rattling within a battery housing portion 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 itl 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




cord extended fromthe DC adapter 3 to the outside of
the canera nmain body 11 is fornmed in the vicinity of
the contact portion 58. The | ead-out hole 59 is closed
by a flexible closure piece 60. The closure piece 60
has one end fixed to the canmera main body 11. Wen
the DC adapter 3 is insertgsl into the battery housing
portion 20, the closure piece 60 is rotated in the
directi of . the arrow Ain F 6 to n. the. .
contaqlpeauons rgifermed af e pasiodwhite 4 Rt ARG ingiet Giscumfential
fromthe DC adapter 3 is |ead outside of the canera
wall offtiasdrmay] Hdnsimg porgion H2 is eatd- ovthendhe I¥O adxpier {3 isgnserted
housi ng portion 51 has the first electrode 5l1a on the

into tlféqsaft&!iry Bk port iRl BPiRNevERLASRAAL, T HiseaiaPlinifng

has” t he second el ectrode 52a on the bottom portion
porich S, P2 Sy R B ol g
prevemahoipsaraancy PR RAgPcE Ay ol E@g&qlﬁésfosie%g‘i‘é‘.gﬂ the
52a support the electrode termnals formed on the

cord eixtearieti foomsthd D €radlapterfmetheafutside ofahe camerpoaan body 11 is
sources. As described above, the |ongitudinal |ength

formeﬂfmgﬂrg\réidl{lﬁir of Xhé BOAtaER %oxﬁﬂfnt 59N $he 104d-bliehble ?@ﬁpél@!&ed by

than that of the second cylindrical

s Ll et Spp Ui R At e come

shown in FIG the load to the first cyllndrlcal
main gt 1bn  Ivhen Hee D&h@daﬁemé inpperted iplp thedatieny gpsing portion

spring 5I/b formed on the first el ectrode 5l a.
20, théclosuet pigloy 60 serotted g thepdiesctioreohthedadowh® mn 6. 6 to open
battery cover 15 is closed after the housing of the DC

the leé%ﬂ%ﬁ% a(gltee%pys ngfeﬂrﬁ %l‘sitet ghé gﬂgggalzcéﬂ%hagd PR eid DT Bllapter 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 on 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




performed to increase operational feeling. The guide
projection 53 for guiding the insertion/extraction of
the various power sources is fornmed between the first
and second housing portions 51 and 52. The gui de
projection 53 is forned by extendi ng the adjacent
inner circunferential wall,g of the first and second
housi ng portions 51 and 52 and is projected toward the

.. ~inner surface side of the battery housing portion 20.
unit 27645 BRfeTy 4 06 EEQRARY Baticue sy eI His CRLfiiaraion redices, as shown
i nsertion/extraction of the various power sources such
in FIGasl Jgthelioad toahe dirgt oylindrocal gartion 3(7t treyload beang apglied by the
serves as a partition wall which separates the

HNGRIHES! 5 v bR thefirlelSQEANIRTY. bALESFdiRSly, HMprin
Suppoeach dgteher. When t he bat teery unit 2 1is hous% in t%e s

prss 350 QA PRLAREH B0t 195U S PRI L b

unit 2 to guide the_ insertion/extraction of th )
adaptasat tsaieduged allowipgehosing omerm9§1@hesbatgerﬁ&@§§a 15 jo precasily

battery housing portion 20, the guide projection 53 is
perforargheihcyedsh opeetiomad fegimgpve portion 39 of the DC

adapter 3 to guide the insertion/extraction of the DC

font i I fo/d fioBhf thE Yari
TIPS oMo SRR 0 i oB SRRILAD e Garious

olarity and the concave-porti:o ' '
power Ruttn 8 Beh BEpFERT B RP AbedRgaR kG SRRaRERotL 51 and 52
fornmed on the concave portion, 2a _conges into contact )
The guiderprojassiogur it formed dui extendingotheiadiacan anes carqungferential
into the battery housing portion 20, preventing the
walls of dregfirst aadiseomnd Rbesiapgayiions Pl andci2 amd #piojedteditongard the
the lever swtch 61 and third el ectrode
inner surface side of 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 portion 20, the guide projection 53 is
engaged with the concave portion 2b of the battery unit 2 to guide the
- jnsertion/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 fornmed 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 si,de of the battery housing
portion 20. The engagi ng projection 54 includes, at
t he portio on the opening end side of _the first .and
reverss GUNAUHIL S ST GREEA 23,10 cBBaEacuth e uidl broiSafion 53,
and third el ectrode 62. The |ever switch 61 cones
the engagimgoportiaat 2 Sifarimedhen ngeohicayepartion 2az®neds e contact with
battery wunit 2 to determne the type of the inserted

the gubdd hRIj¥ctish 53 20 hA8R $h® msehfors NaBehO&battBS housing 1portion 20,
identi'fication portion 26 fornmed on the“end surface of

; ing.portion 25. The third el ectrode 62

preveéﬁ@&ﬂf@%ﬁ%nﬁ%& el ectrode term nal 45 of the DC
adapter 3. The engagi ng prgjection 54 is formed into a
hbilg engagng @r@mnﬁagflatﬁcg&ﬂg ghe layer switch mﬁj ﬂﬁé‘i electrode
openi ng side of the battery housing portion 20. As

62 is folmmed atthe positiohShatfadestie giilB, profectionddyi nhike the guide
- projection 54 includes the ever swtch 61 as well as

- - 1 A . . - r - .
L e ey

. | ever..sw t,ch t he ;openi end side. 2 T ever
circuny G a1 o et 2o RREO Rofi g boriomda1 apding SETs
_inserted into the engaging projectign 54 and slid in
projecigsbtayverei thg ianercarfass sade phthabatiesypausing portign 20.  The
operation portion 67 which is formed integrally with
engagiryepiojsatidn 54 ipsindésmt te portiorsrastesopdring endcideoof the first
swtch 64 in accordance with the slide anount of the

- and ség?gjﬁ m;gglgf m’foglgglgﬁgi %?,qthﬁ 1BYESSwia ﬁ!{ QRdGRirghiIERréde 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 és

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 pressed by the engagi ng projection 25

of the battery unit 2. The press portion 68 on the

i nsertion portion 66 is projected froma one end

portion 66a on the opening end side of the engaging

projection 54 toward the battery housing portion 20

to face the noving area of ,4 he engagi ng portion 25 of

the battery unit 2. There?ore when the battery unit

2 i s housed j n the battery housing portion. 2Q,

heslevprswits @gm@%ﬁ o4 SRR RE é@ i &%Bﬁrreaﬂmo the

25 allowing the lever switch 61 to be slidably noved
engagtrxg priogeatint 54 ahd shid irnbabbngingrdijeetioncf the baGeesy unid 2; an

portion on the opposite side to the other end portion

operati’dn ﬁ@ﬁﬁﬁl & %vlﬁ&ﬁ%fcﬂﬁ[éd ey Switle i thsettforPpadRM 66 and

bi asi ng nmenber 65 prOV|ded in the engagi ng

cti n 54 hat t
presseRB% BiteefOpRaitstoed Ebesdsiingd Pab hERIER Forihuf ghé insertion
portion 20 all the tinme. The gperation portion 67, )
portlom6|6e and @ presspertion 6% ek isproieeted fromanegnshoiiBednssition
66, is noved in accordance with the slide anpbunt of

portioh 166 dntbpressahby plos ehgapin@ prdjeetiop@badfi the battety unit@Z The
presses the detection swtch 64 provided on the

press 10?196961? fhd ﬂ‘ls%Pt%ﬁl Srt}&%@%t ﬁgﬁé@c@d Fdh G okdend gértion 66a

tection swtch udes a tection | ever 64

vvh ch det the of the ni,t
on thegipens FoT SEICH Lo OIS 77 (e et dgy aﬁéf§9 $pfding
detection |lever 64a is so provided as to face th
portiop@Pdadace themaying peca fpbe gngagingagpartion robthe b?étel’}’ unit 2.
| ever switch 6 1. Wen the battery unit 2 is not
TherefoeeiseHen thé battégtirdr ¢ ibhoasadirphetbatter Gousing portion 20, the
insertion portion 66 of the |lever switch 61 is bi ased
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to be sthjzlfa%ly 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.




the operation portion 67 forned integrally with the
insertion portion 66 does not contact the detection
lever 64a of the detection switch 64. Wien the battery
unit 2 is housed in the battery housing portion 20,
the press portion 68 of the lever swtch 61 is
pressed by the identificathon portion 26 formed on
the front end surface 25a of the engagi ng portion 25
to allowt i.nsertion .portion 66 to be s|lid t he

The deiggien Gver pdedhaa dragost geae g hesnovgaed! e dabin
at this tinme of the lever switch 61 differs depending

operatoom poeticah@pef die lelver swatehtGlf.i cati on portion 26. That
is, when the identification portion 26 has a

PWOES ¢h& BafiddNenit DNE nbPASHddPh MeBdtery BBusingPdriioh @0, the
t he dept haof the1 engggi ng projecti 0%5%4; v\,hgiii t he

. .identj.-ficatj [ 6 .
sers 1SR 4 3Be Bl 8Pl 350t Y AP RERind B 5 end
..In the case of the projg ted shape; and,. vvg n the . .
positioneeran theceperng §BA SIdmODICHRNZAZIRHREAUGEI N Ee, Atifhis time,
insertion portion 66 is slid by a smaller anpunt than
the operationepartion 65 farhed inttgralippeith Thainsestion pertiin e does not
amount of the operation portion 67 differs depending

contact? Ehé A6testibA S Arai ofthe tddectidiSkftbRB4pOr ti on 66, so

at the rotation anount of the detection | ever 64a of

Rl 32 B2 € he bty MG BRI 20. e pros

_identification section 26 is fornmed into, for exa
portion 68af the dexer swisgh 6 bis prespechby the igrntdiGadieni Rgtign rmed
charge-di scharge characteristics such as service

on the fapetainidysurfiver 2angf thel ergggingportivar 29 tyallowrthatingdrtiohe
battery unit 2. Therefore, the rotation anount of the

priof PRI e, G4 S el genspougn e Phsamimonn
at this ttﬂng ok %ﬁenier\]f%r %&?tchy&edi(f%erg ngéx?cfi%%to%dthe shape of the
identification 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




battery unit 2 by detecting the rotation anount and
thereby to performan optinmal operation such as.
charging in accordance with the type of the battery
unit 2. Wien the battery unit 2 is renoved fromthe
battery housing portion 20, the insertion portion 66
of the lever switch 61 thagyhas been pressed by the
engaging portion 25 is slid to the opening end side

of t.he epgagin rojectipon 54 by the biasing nenhe
above e idEuEReRtN S UL b fRmeg 0T sXTPTs & RPr ety flat, or
the opening end side of the battery housing portion
concav®shapgpeidpendiig on the chargerdischarge chatmst@sticssgchagisagyice
the pressure against the detection switch 64. The

capacityl] d}ﬁrgihg%dl ) ﬁl.zch\&lig@lti% eaitacsStheltaitees anit 2! eTherdere,

t'er m nal ornmed in e DC adapter 3 1s forned in

the roﬁaﬁgﬁgn?élg{trbbgtthg\élﬁchzi‘é‘in]ﬁ%?% &t’éa gﬁ?erg I?iieégxﬁ%iu lgftﬁgf}%dﬁaﬁé of the

nd secon
. _portions 51 d 52 of . the pattery housi ortiqn 20
 identifeationcROTINE 2P0 abllé%Pgﬁﬂg oddekenmaing|the teriat the iserted
termnal 45 fornmed on the second groove portion 40 in
battery hritDbndactng 3he Yitatontdameodd adaherebyato perforse anagptimal
' into the battery housing portion 20, the third
operatﬁir?é?ﬁdhoéjsecha@éir{gloirﬂs ALopdate WRRAIRE tﬁiee‘lgf fhedsatiedy Rinfed.

45 pefore th t electrode termnal 44 forned in

WheAEFEDf G bl RS TimBEPA £t e Bl pobiY RBHTn 20, he

. .second hausing portion 52. The second el ectrod )
insertiog pertian 04efi e hevsiswach G (a9 s ren rassedity theeengeging
adapter 3, the contact of the negative electrode -
portiop26dedhd to ltlat opéninigeerpbside iof ¢he krgaging erojEotionfdr ey thn

el ectrical power is stably supplied by the DC adapter

biasin% i%%??%kdgj .g g%ﬁ:}pgﬁi&%gﬁ? Eh‘%‘ Eiééﬁéti%tﬂ&ﬁﬁntmsmhe 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




second housing portion 52 and third electrode 62 is
established, the digital still canera | side can
deternmine that a dedi cated DC adapter 3 conforming to
the digital still canmera 1 is being used. Therefore,
it is possible to allowthe digital still camera 1 to
execute a particular operatjon that is available only
when the dedicated DC adapter 3 is being used. Wen

t he_abqve dj al stil canera | d on ne
electraq i [aroecd Ohib sec0ni ODPEE ROTtign e Lhe sopitd SECHode
current power source in a state where the battery
terminah 46 i2 negative,selichrmeams that tierthe RUsidaptesd, the noxzt@ct of the
the alternating current power source is converted

negatl'vete‘l)e@rcfﬂer Rekeddy thanbf HNSsifo8 ek t@de. t fhdpafore ah electrical

unit is charged. Further, it Ls p033|blebto charge
5
power l?tsg%%‘éﬁiﬁ UIEY Rl SRR Y DIty DB
The charger 70 can charge th batte uni t

sWhsneledsisakiernimgEby betyees, thageg 1$H0ﬁpé2a'1}grm@ﬂén the

charger 70 includes: a main body 71 in the formof a
secondiabobsingrpdreionrb2 sisd trind slestrote @, isteatabbishedy thetbigisalagill

portions 72 and 72 forned on the upper surface of the

cameﬂlﬁi' fdbedy d%térmlﬁe RB4itd éPiRated DC7aa gﬂé@ cORfdriih® %6 the

battery housing portions 72 and 72 from eac
si d |1s 74 1 an 74
bl i Pelilitd ved%‘a%r?iﬁy“%ﬁg%%&pe Ut i
... and 72 in the Ial(ﬂ(;g‘gltum nal direction of n{m bod

still camera hiricxeare 1849 @P@T%’cﬂf’t 18his 37“311%# <h YSYYEB

respective electrode termnals provided in the battery
dedicatad DQ adaptee Goisdeing ubad.t ery 5. The battery housing

portion 72 has a size suitable for housing the

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. As shown 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 paftition wall 73 which partitions the

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




-ni ckel - hydrogen secondary battery 21 of the battery
unit 2 having the sane size as that of the size AA
dry battery, or a sinple secondary battery 5 and has a
cross-section having substantially a circular arc. Two
battery housing portions 72 and 72 are adjacently
arranged in the direction rpendi cular to the
- | ongi tudinal direction of the charger 70 and are
artitioned fromeach other, by the partitjon .l . 73.
the oufiide sides ke FARCrva BAVEY ISPE PORAISIE SdId2dR B ch
of the battery housing portions 72. As shown in FIG )
longitidinal Sixeg@on df thenmaid bodB 7dndnd eltetraglel supporrportibos Fédwhich
integrally with the battery housing portion 72 and

suppoﬁ%f‘?&ﬂtfv@élé‘ft{@d&te?ﬁﬁﬂzﬁ@ roxTi'El@Fl H@Eﬂ@bﬁtt@ﬂ‘y Udi€2 or sec%ndary

partition wa 73 and si de wal are | éss than th
batt hgi ght of the <center axis of the nickel-hydrogen
altel¥gcondary battery 21 of the battery unit 2 or

secondary battery 5 that is housed in the battery
Adwshattery drousmgspaionTibhpws gize sudrablgpordiqusingathe 74
is less than that of the partition wall 73. A slope

nickelfprdrogen $éconsdairg battest 2 hes thobattaiydenis O tfaxirg thkesanie size as
the main body 71 is formed continuously fromthe side

that _ofé@kg:sliz;é%rtxg\gghhlﬁég&g? BPﬁgilﬁ?ﬁf $&HonakhPhattdy B &hd Rada

r finger 82 on the | ower side
surface of the battery unit 2 or copdary batte .
cross-aeAion 2 1B SHOFBRULEY A PERIATGEE: oy Bl i oNi B8 Bpttions 72
72 through the side walls 74 33 and_thereby the ,
and 7hater aljgcandly ssangatbincthesiastionyperpendinular ta shejtongitudipal
above, the battery housing portion 72 includes the

- directi®hasftithe dhastep Y dndaret partisionbd Hramedch otlimty thedartition wall
surfaces 72a and 72b in the |ongitudinal direction of

75, JRESTINATT 10104 0 L SELAUER TR U3 ey pusin
poﬂio£s| %I blA?s 8 ot“?rll i %?T?,a B pea)l('ﬁﬁgﬁ%vall 73 and side wall 74 are
formed integrally with the battery 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




fromfirst and second cut portions 77 and 78 obtai ned
by cutting the both edge surfaces 72a and 72b of the
battery housing portion 72 in a rectangul ar shape. The
first conductive plate 79 supports the positive
termnal of the battery unit 2 or secondary battery
5. A support wall 81 whichssupports the projected
positive termnal is ralsed around the first cut
portion 77 fromwhich the first conductive plate 79
and thP%ebé'xtb@@éFebe%%beéﬁmé’Vﬁ mﬂﬁéﬁ]sYecond conductive plate
80 supports the -negative termnal of the battery
Firthe?, ay dasecibed ety vbathiedrattesy hthsingguuotion Ebhimglhaddsvbe
plate 80 is sloped fromthe upper end portion of the

electrcg%cﬁ@;ogt‘]?oﬂﬂﬁlb IBforkRdich bbfh eV Rirfaded e]Z%@hd 2B the

n the internedi ate portion of the plate.

.. Tha t he ond con at e [
tongirgditph ettt pEARCH SR 1L bl B SRUReFR shEp g PP?%QE%S first
side. As descrij bed above, in _the battery uni t
‘and secand candueivaplatesgEharned @Qrmady op flexgl r:é@,etzllp]@rt%% are exposed
arranged with the positive termnal 22a and negative

from filgt ahd stcomPeutgpations 7FeindeEhoblagnddiby cutting the both edge
Cor r espondi ngly, the first cut portion 77 and first

s EETU S A TR 2l RS, e

d nt | an S ions. 7
first cqiiBifTFRAIRS, (LPYPRATTS i 197 s emipd) (/e BAses? i Zor
housed 34 in the battery housing portlons 72, the
seconqeyjhagtesy Spo A suppont aval gbrwlmg,hszupp@rtt g pipjeetad positive
support wall 81 fornmed in the first cut portion 77 and

terminabés fdigdd sregatithe firardutpartion §7sfupmowhizth thy firsecenduriive
conductive plate 80 projected tovvard t he battery

plate ’fg’i‘ésé)gﬁ)se(ﬁ’% tHePButéaeS! e ﬁ?t lllEthé?) §1’ OrtS the

or secondary battery al ne
negatr%1 ttér%gl)ﬁapgfj ﬁientgat%?y tun?tnf 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




The insertion of the battery unit 2 or secondary

“battery 5 into the battery housing portions 72 is

gui ded by the circular arc-shaped partition wall 73

and side walls 74. Further, the partition wall 73

formed between the adjacent battery housing portions

72 prevents the battery unisf 2 or secondary battery 5

fromslanting at the tinme when being housed. As shown

o in FIGS. 16 and 17, %h n the o itive termi nal 22a of

in the hageprheusing portiens7 IArBliGsted Bositivg teTunAl fsstuppgted by
portion 77 and first conductive plate 79, and the

the suppgetwale 81 dormadlin 2Rbfirg cal porseh 73 aidabe il negatovel terminal
cut portion 78 and second conductive plate 80, the

is supﬁ@x{i&?lﬁ? tROSESSHY ORI kel 8‘03325] 9&@3 Rewasd Ehé)l@at?e'f_ty'lﬁ)usmg

med faces the partition That is,

portiopof 7 74%4 Tl hShURes Sy %”Pr{sgagi’ﬂ%a@#teﬂ? 3¢ L

. above, the concave portion 2b is engaged with the
retaingdin the baiterg housmEPorINas JHar ger 70. On the other
hand, when the battery unit 2 is housed in the battery

hmminssrt‘rmr of the Hattery tunit 2 be secnirlasyp battolyad iitty, thetbattery
concave portion 2a and partition wall 73 face each

housn%??fuons?aa fg gé‘?ﬁ’ {h¢ %?ricﬁ&r%95-‘529ﬁecﬁéaﬁftldﬂ‘\%aﬂoﬂﬁﬁ¥c?31de

0 contact wt partltlon wal

walls 74 1 Roght rafpefo ol 7 snafodBeot M rens ifem,

unit 2 can be prevented. V%en the secondary battery
housing posions 72 preveatsuethattigrnsniizher greondary battery; 3 frouﬂh élantmg
proper polarity, the periphery of the projected

at the Poss when begigthoadeddf the second battery 5 is
supported by the support wall 81 fornmed in the first

C%Es@@&hﬁ %?1 Q"&ﬂg%q? é&gg%ggggﬁéngﬁﬁﬁﬁl92§0f@ﬁ¥BMﬂxy
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




battery 5 is housed in the battery housing portion 72
wWth the reversed polarity, the projected positive
term nal of the second battery 5 is biased to the
upper surface side by the sloped surface of the
second conductive plate 80 fornmed in the battery
housing portion 72 in a prgjected manner, to thereby
limt the housing of the second battery 5. Thus, in

thi.s manner, the ng insertion of the secondary
manngsathecWiong HisrtRn E%ﬂwgbﬁtt@ayum ERRPGHCYRNEAC] udes a

detection neans 83 for detecting whether both of the
tWhenithk stcdnddry hetierset anbleusedaat the hatter hohsing posgon 72
attached to the battery housing portions 72. \Wen the

with tllri]’%‘gfcﬁi’e}‘ poMrity2 tHiase SRty HfiRe gﬁéﬁebtédtﬁtﬁsiﬁ’@é te§h¥inal of the

si'ng portirons 72, the charger 70 perfornms a

secon€ 65 REH e L AES Rp1 S b Gt ef orion
performa charging operation for the sinple secondary
77 of thgrohergers/QGursg deseribed akeye.unPin the othershand, mdienpthe secondary

conmbi ning the secondary batteries. The secondary
batterpatis houséd it fedsaitery housmgopuationrtf il thetreversed pslarity, the
such as charging voltage or charging capacity, or

projecmdgiﬁvg ?éel%'(i:]ﬂlgfr‘glf ﬁig% JelBBndBAHERF 5 S Biasell tb ke ﬁgg&ﬁlﬂface

t
as th characteristics of many ttery
. units 2 are previ.gus|ly defin nd er, re the 36
side by s S1oped STREBFERE B sokopsioBTiaiu AlE QLR G S battery
_is attached to the charger 70, therefore, the charger
housingpersionact? ima Pepieried manaerg i gharelkle limip the heuxaswi the
charging characteristics to perform for exanple, a

second|battdeychar Thuog, infthissmannst, dies wrong énscotiva nif ehe ee¢andahng
users. For the above reason, the charger 70 which

batter)ﬁg?%gq%g‘%\%ﬁ?g f_j:tr Z‘r um'ninész i ncl udes the detection

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




whet her the battery unit 2 or sinple secondary battery
5 has been attached thereto and detects both of the
two ni ckel - hydrogen secondary batteries 21 of the
battery wunit 2 have been attached to the battery
housi ng portions 72. Wth the above configuration,
when both of the two nickekghydrogen secondary
batteries 21 of the battery unit 2 have been attached

.to the battery hoysjng portions 72, the charger 7
~ qualitigg thejeabatersia 'rrra%éﬂéﬁ% Lﬁgewp%ma?i i§ ﬁ!ﬂtagla%‘-[u%a@%%afgef 70,
qui ck charging, for the battery wunit 2. The detection
thereforeatis: @mrdet 20 stlees aheptienal charghgpiadesironniderinown
battery 5 or battery unit 2 has been attached to the

chargiﬁgtdhﬁfébt&‘i’étﬁis% RefdrhdFor Egaﬁt?lé’)@ uiek chégdifist s Thidprovides
the case where the battery unit 2 has been aftached,
th of t

more S Aot 43558, SR AB%E R BRC PR BELAG 56

battery housing portions 72. The charger 70 starts
chargesdhe beERgualthiachidey the detastionmepnd 3 sthieh datpravacs

secondary battery 5 attached to one of the battery

whethbotie gteppninitoh or FRnple scbendayebatteey & hidsebeenrgitached thereto
secondary battery has been attached or when detecting

and détdQs Bio)%/ﬁ( 8F fﬂ%‘)’ﬂﬁz@ ﬁfdkeg—ﬁxggﬁ?%érbé ?é?féhﬁﬁfﬁ Bftteddest?] bPhe battery

battery unit. atta | the "battery housing

. ortions 72.. 37 h ove detection ns [
unit 2 B3ke PR afifene 1o edterY BolSioBarBOnd Tar o R g above
which is projected to the concave portion 2b side is
confignmtian veken heth efctbgtaoonickgl-by dragenisgeordary htieries 2dof the
insertion hole into which the projection is inserted
“battery anft@ hat beer feadhedttbithe battetst hdsing pobhtonhd2 ghe ch@arger 70

and a detection switch 1is provided in the insertion
perforAR! & of3Hal EhAid® opSatidal 8L 98 a RRAES cBatgin¥) §0r B Battery
unit 2.

The detection means 83 determines whether the simple secondary battery 5
or battery unit 2 has been attached to the battéry 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.




of the two nickel -hydrogen secondary batteries 21 of
the battery unit 2 are housed in the battery housing
portions 72 with the proper polarity, the concave
portion 2b and partition wall 73 are engaged with
‘each other and, at the sanme tine, the projection
formed on the separator 23,4s inserted into the
i nsertion hole on the pargltion wal | 73 to depress
the detection, switch. By this, it is ssi%le to
overdeiectiiemsans 89yis GRNstitIterbas E?gfcé’iﬁﬁ:f BF expwple, a
‘ digital still canera 1 has been attached to the
projectibarvgkeich 19 pasjented|toake thataveopdrtivh 2thsidevie formed on the
ni ckel - hydrogen secondary batteries 21 have been

sepa.rat?(?]lI 25 Bethd Battd§ iie? 981 inkBrtiShoREn®S WalicH) ﬂgéd%ro‘j\é’tﬁfbn is

e one or two” sinple secondary batteries ave been

. tached.to the arger 7 e detectdon .switch..i .

imsertedts TEPa I8 £he Buie RN of 18 (RGP dna fBLubA switeh

) inserted into the insertion hole on the partition

is provided iy the insesian hejey, Acrording tgethe tstecsiongacansPAewhen both
that the sinple secondary battery 5 has been attached

 of the te mhélee] #4108 Getionidaoy baneribs 21 ofthg Battery it 2 are housed
provided in the battery unit 2 and a reading system

in the ety Wipd Bl WA o Bep RgRFghe Enehdepbatn 2
.0vi de r each of. .t t i ckel - hydrogen..
and paBlEnagat) 7B ars Erpub it achiashCait 45 U S8R ey e
~ICtag is 38 provided in each of the battery_ housing
projecgontfpuned pa. thelsepatetascd3 rinsered irgg the inderlgon helagn vie
configuration also can detect that the battery unit 2

partitiéke W atB¥ B eo tioprest bee détgctieh satiichl Byreiis, it ihpssdielerto detect
attached to the charger 70 as well as that both of

AR okl USRI 158 Rl
the Chél‘?g%? 70 as well as that both of the two nickel-hydrogen secondary 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




Furt her, when charge-di scharge characteristics
information of the battery wunit 2, including charging
vol tage, charging capacity and the like is attached to
the ICtag and the charger 70 reads out the

charge-di scharge characteristics information, the
charger 70 can determ ne whgt her a quick charging
operation is possible or not, and can thereby sel ect

.an optimal, charging node for . the inserted battery unj
providl inpaghaxt the BAEDCDAISIRR PRIV B Lhe st BalcTmpalih g3
2 is attached, the charger 70 performs a quick )
having Hee spove opdigraton aisa ¢en déteet that thechattiaycwit 3 dedicated for
char ge-di scharge characteristics of the battery unit

the di%lgztll}’s"t‘ﬁ! EafcNERadiBEES Rl tolthalchhPeerSIOM weHeaangeboth of

ery 5 has been attached, the charger 70 assunes

e IR R4 TR, RS S RGBS B charer

di fferent between them are attached thereto, and

70 by peading oyt theeHatagsag operation with a charging vol t age
or charging capacity that does not bring about an
degtleenivheh chesgedischer gef chianectaristics infofmatien of thmbatitsry
battery. An inlet 84 is forned in one end surface of

unit 2§ ﬁ%ld‘@hg icﬁgﬂ%}igg Jvo‘?tfafgé h&lz&gﬁféggc?{pacﬁf? and thBgike is attacléed to the

longitu rectron th as’shown in FIG 18.

RGP s s E PGS i,

connected to a hone_alternating current power, sour,%?.

the chprger g8casf detprmingowhethier patuig Changing RREHEIOTIAS Dg§ible or not,
i ncorporate the AC/DC converter and include a plug 85

and cdrotheeetgosvlecttadoptimal bloarg i trexdeafor tige sertedtbapterye nnit 2.
source as shown in FIG 19. On the upper surface of

e gt atthe, i BLoRars TR i o e, e
charggr%@ {Jgrfg)lpnrlsfrg Cci]'uic-:rllc1 Shagrig%ﬁ)é %%eration 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 charger 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 is one end of a power cable with an AC/DC converter, the other end of




portion 86 indicates the start or end of a charging
operation with lighting and extinction of a light.
Wil e the charger 70 of the above enbodi ment i ncl udes
two battery housing portions 72, it may include three
or nore battery housing portions 72. In this case,
the charger 70 can be used,for the battery unit in
whi ch three or nore secondary batteries are arranged.
.. Wi le the_ invention has been described in acgprgagc%
whichyif cAngested tp aiume Altematidg auTeRt PosversopEesy  Instead of the
illustrated in the acconpanying draw ngs and descri bed
aboveiinlet Bd, thbcheargee 36 magyt incorporatiethai AC/DC edmogicr lead include a
understood by those ordinarily skilled in the art
plug SE%tbet Qhdevanid iﬁ’fﬁ_oh]% dlﬁgrnhﬂig% tAftehPpbWer SoirediaBhb%mn in

ut various nodifications, ternative constructions
equival ents can be. i npl t ki t '
FIG. 1 o OB e uBBRE sSilteects RGP B S ORY nor DB iy oo
. CLAIMS 1. A DC adapter which is connected to a A%D%
outside ¢he araasin wWhirh theihastery BAUSIREPOTHORYY 2eH§ f‘PFé@%Ci-ng e display
portion of an electronic apparatus so as to supply the

portiog|8&cindinites thenmnart ar eadwftaclarPgopentiontvatielighting and
substantially cylindrical adapter main body has an

extincliBi¥tld @nd i Mting portion which is guided by an
I'nsertion guide portion of the battery housing portion

S B PR R gL i

_into contact with the insertion end side wall of the |
portiopa¥ 2 eit ynay inednde thyee or srotgrhaitery dopsingdepstiensi’g.  In this case,
inserted into the battery housing portion
the charger 70 can be used for the battery unit 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.




with the reversed polarity so as to limt the
insertion of the DC adapter, and the insertion
limting portion being forned by projecting a part of
the outer circunference of the cylindrical min body
in a rectangul ar manner along the | ongitudina
direction of the main body,and having two sides each
of which extends froma part of the outer
circunference of the DC adapter, wherein the center
angle of the circular i ned by connecting the
proxi mal ends of the two sides on the outer

1.  cADRUndeptenoehioh it henmeted tpar ACHCavnveitanandis mserted into
The DC adapter according to claim1, wherein the

a battéf? Howkind p éﬂ%ﬁnﬂ AT élle@ﬁoni Dzscﬁﬁara@ls Rerdsi tosubplE iR éleé @onic

a Ci I‘CU ar arc. ad apter accor di ng to

apter mai n body is formed by
aPPar@P?S‘FB}lﬁyQ%&%&?aW%FI f cylindrical bodies in the
direction Ioerpendl cular to the | ongitudjnal
o substansiallygydingsical adapter main bedydiasian mgervom Limiting

concave 41 portion between the cylindrical bodies. 4.
portiofi vehibk in gajiledrbyaan dnstrtign Laidd poricd), ofherbeittery heusing portion
electrode termnal is a negative termnnal, and when

when ﬂ{okﬁg i gér R¥GherROMtd $hd Bﬁéﬂyel%dsﬁ‘ﬁgpbﬁﬁ)rpﬁﬁ&%ﬁ proper

rtion, the electrode“term cones Iinto

.h I
polari§2ARE Epnlls B oOfRt iR BediiRaR el YaE b B paveery
formed on the insertion side end surface of_ the
housing pertipn when il (cadapser isigserded srte the battary housmg portion

corresponding el ectrode. 5. The DC adapter according
with therealeased Bolaniesein té hienib dightsertiort bftiel BC adageer, and

term nal does not exceed the |ine segment contacting

the iMerfish 1inXitidls fdMiofWeime Fhreadd 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°.
2. The DC adapter according to claim 1, wherein the vertex of the insertion
limiting portion is chamfered in a circular arc.
3. The DC adapter according to claim 1, wherein the adapter main bedy 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




bodi es. 6. The DC adapter according to claim 1,
wherein one of the adjacent projecting first and
second surfaces constituting the insertion limting
portion extends in the tangential direction at the
proxi ml end on the adapter main body. 7. An

el ectronic apparatus conpri,fing a battery housing
portion into which a DC adapter which is connected to

. a,cylindrical.pri battery, a cylindrical
Pomoaéeg%%n&b%%ﬂ%rgfr&ﬁg?%dl&‘@ DC converter to supply the
el ectronic apparatus wwth a DC power is inserted,
4. vifter BChadapteibaacoedpgtoudaimy 3pwherain the elagieslegarminal is a
insertion guide portion which is forned by cutting,

negatiV® té@niifal, AnAdUVEEn BleRBaptér RAlM body idmseied hidr thebagery
circunferential wall thereof to neet the shape of an

L tion | imiti L oot | .

nousin 3B B L0 AR kP Bk SR bl SPHE sl lperrode
IS 42 engaged with the jnsertion |imtin ortion

formeg\pa the hattens ysigpostion ¢ aPORItHVE tef pfges@@ﬂ on the
polarity to guide the insertion of the DC adapter, the

insertior side crachglirfacxf of the wilindrical bady cohtesiintmicdmytact with a
connecting the proximal ends of two sides

corres5@RShitdlddtisdd he insertion guide portion on the inner
ircunference of the battery housing portion is |ess

5. IR A RE o LR, Ml P BRI e b} BlgeRBae

. cones into contact, wwth the insertion end side I of. .
terminghdogmnelegxceer e fing sgamans conkgtipgdhe phaakinoaf the eximdrical

. DC adapter is limted. 8. The electronic apparatus
bodiesaccording to claim7, wherein
6. The DC adapter according to claim 1, wherein one of the adjacent projecting
ﬁr_st and second surfaces constituting the insertion limiting portion extends in the
‘tangential direction at the proximal end on the adapter main body.
7. 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




the battery housing portion includes: a plurality of
housi ng portions which houses a plurality of primary
batteries or secondary batteries, or an assenbl ed
battery obtained by arranging in an integrated manner
the secondary batteries in the direction perpendicul ar
to the |longitudinal direcghon; a first electrode
formed on each of the housing portions; and a second
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including: a plurality of cylindrical portions
the prapergngadty to giudedhe énteroon pétihebdl sddpter,t o t he
| ongi tudinal direction to neet the shape of the
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one of the™ cylindrical portions; and the coOncave
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portions to face the novenent path of the el ectrode
the baiteryrhemsing portiee ivless thanP@’, #pgar at us according to
claim8, wherein the first electrode is positive and

sehem dleeDébadamex issnpergad iwth, thereversed poleritPCtirdaperion
is inserted into the battery housing portion, the
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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 including: a plurality of cylindrical portions
arranged in the direction perpendicular to the longitudinal direction to meet the
shape of the housing portions;l a first electrode terminal formed on one of the

. cylindrical portions; and the concave portion formed between the cylindrical

portions,




the first electrode termnal is the projected positive
termnal and the insertion end side surface of the
cylindrical portion on which the first el ectrode
termnal is not formed has a flat portion the height
of which is less than the first electrode termnal,
and the housing portion supports the flat portion by
nmeans of an el astic nenber ~which supports the
negati ve el ectrode of the primary or_ secondary.
he seeqnd alectrpge b@u&:fqramcfgbeém%éb% boysingRATHENs tp face the
claim7, wherein one of the first and second surfaces
movembehtpathref thbtedéoiastidugrmindli ng, in a rectangul ar shape,
a part of the circular inner circunferential wall and
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tangent i Irection at the proxinal end on the
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wherein the vertex of the 44 insertion guide portion

i whes ther B eadapteniscnpertgdhinta tlae battery housing portion, the second

electrode comes into contact with the second electrode terminal before the first
electrode comes into contact with the first electrode terminal formed on the
cylindrical portion.
10.  The electronic apparatus according to claim 8, wherein

the first electrode terminal 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
terminal, and

the housing portion supports the flat portion by means of an elastic member
which supports the negative electrode of the primary or secondary battery.

'11.  The electronic apparatus according to claim 7, wherein one of the first and
second surfaces which are obtained by cutting, 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.

12.  The electronic apparatus according to claim 7, wherein the vertex of the
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insertion guide portion is chamfered in a circular arc.




