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-1- EXPANDABLE BATTERY COMPARTMENT TECHNICAL FIELD The
present invention relates to an expandable battery compartment for
accommodating multiple battery sizes. 5 BACKGROUND OF THE
INVENTION The invention relates to battery powered electrical equipment,
and in particular the invention is concerngd with a battery compartment for a
battery powered electrical device that accommodates different types of
batteries having different exterior dimensions. Conventional portable
electrical or electronic devices 10 such as night vision goggles, camera
flashes, tape recorders, games and computers are typically powered by
standard dry cell battpgps poaBRE BKFiERYRDPBIERT MERTO! Standard
dimensions. It has been a Timitation of many conventional battery
compartments of portable electrical devices in general, that a particular
battery compartment could is aco%wﬁ%ﬁ@igery or batteries of one
particular size. It would therefore be desirable in a great number of portable
devices for a battery compartment to be configured foy receiving batteries of
multiple sizes T PIESKAY Y CRP EOtRI FoRLIIE PR RS HE SBLhRpartment for

ggg&w&@n\glmQ{age&X&é@@g&es SUMMARY OF THE INVENTION 20

According to an aspect of the invention, an expandable battery compartment
of an electrical device forﬁe Jastgal irbq_ %}Eef Rﬁ\fawing size is
provided. The battery co ng defining a

substantially -2- _ _ _ _
The invention relates to battery powered electrical equipment, and in

particular the invention is concerned with a battery compartment for a battery
powered electrical device that accommodates different types of batteries having
different exterior dimensions. Conventional portable electrical or electronic devices
such as night vision goggles, camera flashes, tape recorders, games and computers
are typically powered by standard dry cell batteries, such as alkaline type battery cells
of standard dimensions.

It has been a limitation of many conventional battery compartments of
portable electrical devices in general, that a particular battery compartment could
accommodate a battery or batteries of one particular size. It would therefore be
desirable in a great number of portable devices for a battery compartment to be
configured for receiving batteries of multiple sizes. In this way, a user could populate

the portable electrical device with a wider variety of batteries.

SUMMARY OF THE INVENTION

According to an aspect of the invention, an expandable battery
compartment of an electrical device for accommodating batteries of varying size is

provided. The battery compartment includes a battery casing defining a substantially
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cylindrical recess for at least partially encapsulating a battery. The recess has
an open end for receiving a battery and a closed end. A first electrical
contact element is positioned on or adjacent the closed end of the recess for
contacting a terminal of a battery. The first electrical contact is electrically
coupled to circuitry of the electrical s devige. A cover is configured to be
releasably mounted to the open end of the recess for selectively concealing
the open end and defining the battery compartment. A second electrical

clingricalarress ©prSVRASH POFLRMENTREMREPBG AR MMiRRRJRpRS has an

battery. The secand electrical contact element is selectively posjtionable at .
B e R e 8 T U SR g Boment
Wdﬁltfbmﬁi & %@té‘aﬁxéé?mﬁ?é ek é\@@_%‘i‘oﬂﬁ‘g F@c@E@FB?"c&%%@fat_ﬂErminal of a
Invention, a plurality of means are positioned on the cover for receiving the
patenyl. eldetficat ettaichetemeaiat, isvbiexehratiacto upgahsofoirceteyvirfighs electrical
positioned at a discrete location on the cover and configured to

FRIdpRnAeiRiPréeERYIMEXEEORA ElaTRRAY CBREICEE IENTERIBSR end of the recess

ccommodate batteries of varying size wijthin. the hattery compartment.
Pt Rt o S e R T

SR Wedbatigryoresepartment is prevides rdhe methad sABPRSSAJherstaI of

of removing an electrical contact element that is configured for contacting a
batteaytdeymirted frarona Ristigico e fitamedeateny ithseinttivetycpasitideabrecetof

the cover. The 20 electrical contact element is then positioned in a second
grebirteiraad T dNEGRYCEHE RRENBMAFRIMPEIERIes SIf MR EBdeT i Zmyithin the

ﬁe %rratggrrf]roarn:meenqrst groove. BRIEF DESCRIPTION OF THE FIGURES
Re TSRS is best understood from the following detailed description

;"r’]:lf“ read in gRRRREIGRIUHHRE-ARFRARFINEGHIEANEN - J R BIIRNGISIREShs are
posi’tioned on the cover for receiving the second electrical contact element, wherein
each means for receiving is positioned at a discrete location on the cover and
configured to independently receive the second electrical contact element to
accommodate batteries of varying size within the battery compartment.

According to yet another aspect of the invention, a method of altering
the size of the battery compartment is provided. The method comprises the step of
removing an electrical contact element that is configured for contacting a battery
terminal from a first groove formed along the interior circumference of the cover. The

electrical contact element is then positioned in a second groove that is formed along

the interior circumference of the cover and separated from the first groove.

BRIEF DESCRIPTION OF THE FIGURES

The invention is best understood from the following detailed description

when read in connection with the accompanying drawing. It is emphasized that,
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-3- according to common practice, the various features of the drawing are not
to scale. Included in the drawing are the following figures: FIG. 1A depicts a
cross-sectional view of a battery compartment of an electrical device,
according to one aspect of the invention, wherein a contact element s is
located in a first position to accommodatesa DL123 battery. FIG. 1B depicts

the battery compartment of FIG. 1A wherein the contact element is located in
a second position to accommodate a double-'A’ (i.e., 'AA") battery. FIG. 2
AEFREHNS PR PBEIRILRIRICT tHIS dahialet EarHER it %@I@%?T’NQ@%BOIBG’ scale.

PET IIaED ESCRIPTION QF T|—IE.INVENTIC_)N This invention will now be
clu 8 ant ﬁ r wmrg'; are the followin ﬂgares. . . .
escribed with referernce to several embodiments selected for illustration in

the drawings. ¢l R&8pRIS G RIBISRAERR P GRAE Gl Suttd-P LIS JAMBREIA b an

are not limited to the illustrated embodiments. is Referring generally to the
Birateisabdeordingdw atirgsirech e fakpecinoetiteomyvan texp anidaieie batbemtact element
compartment 12 of an electrical device 10 for accommodating batteries of
al9fAERdiFe 3P PRRIEOT e FrREHP eeRip A ithdrE 122t iREYudes a battery

casing 16 defining a.substantially cylindrical recess 18 t least partial
cncapoulating KbATS A P (20 2oL 18 ROCAR Sen cd 0o o Mo e sgrtac
briteek@RdR AP a0 £86:2R0PRIGHR the aRFA-SSELE0: Aditsleiaetiical \an7)
contact element 24 is positioned on or adjacent the closed end 22 of the

tetesy .18 for contacting a terminal of a battery. The first electrical contact 24

is electrically coupled to circuitry 26 of the electrical device 10. A cover 30 is
configured to B@Fe?e%%%'lﬂ?a perspective view of the contact element of FIGS. 1A

and 1B.

DETAILED DESCRIPTION OF THE INVENTION

This invention will now be described with reference to several
embodiments selected for illustration in the drawings. It will be appreciated that the
scope and spirit of the invention are not limited to the illustrated embodiments.

Referring generally to the figures, according to an aspect of the
invention, an expandable battery compartment 12 of an electrical device 10 for
accommodating batteries of varying size is provided. The battery compartment 12
includes a battery casing 16 defining a substantially cylindrical recess 18 for at least
partially encapsulating a battery. The recess 18 has an open end 20 for receiving a
battery and a closed end 22 opposite the open end 20. A first electrical contact
element 24 is positioned on or adjacent the closed end 22 of the recess 18 for
contacting a terminal of a battery. The first electrical contact 24 is electrically coupled
to circuitry 26 of the electrical device 10. A cover 30 is configured to be releasably
mounted to the open end 20 of the recess 18 for selectively concealing the open end

20 and defining the battery compartment 12. A second electrical contact element 14
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mounted to the open end 20 of the recess 18 for selectively concealing the
open end 25 20 and defining the battery compartment 12. A second electrical
contact element 14 -4- is provided for contacting an opposing terminal of the
battery. The second electrical contact element 14 is selectively positionable
at multiple locations 40A, 40B on the cower 30 to accommodate batteries of
varying size within the battery compartment 12. s According to another
aspect of the invention, a plurality of means 40A, 40B are positioned on the

EoREMVRERO I RN TG B SRRART B ERATAN 20PHARE SRftfent 1RS Referedrelectrical

Co aégg?e“n% for E%‘%%"é!arc?ﬁ{;%éy“%% Soﬁﬁa'é'%rt‘%qu tﬁ’ edléé’é%toen'soﬁeg{oﬂﬁ‘o%h&e
cover and configuredto iIndependently receive the second électrica

eaRCI gl RepniAAcparErRIRIE RRliaH asal WRRYING S1BSVEiRiiBartment
battery compartment 10 12. According to yet another aspect of the invention,

aaZnethod of altering the size of the battery compartment 12 is provided. The
method comprises the step of removing an electrical contact element 14 that

is configured PFCEHREERGRPHREASPRHANTARIBKT ARt H ROGTIN0N FBRRTIA0A,

the interior circumference.qf the cover is 30. The electrical contact
R e e e o P e oy At element

e DHRYSh GETHREBRCR PFdReiRYe0H) 206 sepaidinriramatbr fisie @50RYS on

40A. FIGS. 1A and 1B depict cross-sectional views of a battery compartment
teafoarredecamnciat aefigoeetiCo Thedpatidep ity myoarment $2cohthel @litaicabntact
device 10 20 is configurable to accommodate either a DL123 battery or a AA
Blafe?P! TR LRECPIRAN RS @abaMEas Ve Fori R AIFH M LRI AP CiBRItEHb GaBRaEMeENt

Gamera flash, a portable audio

According to yet another aspect of the invention, a method of altering
the size of the battery compartment 12 is provided. The method comprises the step
of removing an electrical contact element 14 that is configured for contacting a battery
terminal from a first groove 40A formed along the interior circumference of the cover
30. The electrical contact element 14 is then positioned in a second groove 40B that
is formed along the interior circumference of the cover 30 and separated from the first
groove 40A.

FIGS. 1A and 1B depict cross-sectional views of a battery compartment
12 of an electrical device 10. The battery compartment 12 of the electrical device 10
is configurable to accommodate either a DL123 battery or a AA battery. The electrical
device 10 may be, for example, night vision goggles, a camera flash, a portable audio
device, a portable video game or a computer.

The battery compartment 12 generally comprises a battery casing 16
including a substantially cylindrical recess 18 for at least partially encapsulating a

battery (not shown), and a removable cover 30 for encapsulating the recess 18. The
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device, a portable video game or a computer. The battery compartment 12
generally comprises a battery casing 16 including a substantially cylindrical
recess 18 for at least partially encapsulating a 25 battery (not shown), and a
removable cover 30 for encapsulating the recess 18. The -5- recess 18
includes an open end 20 for receiving a-battery and a closed end 22 that is
disposed opposite the open end 20. A first electrical contact element 24 is
positioned on or adjacent the closed end 20 of the recess 18 for contacting a

pRISIEY BAiIMAE DR AOBEREIY 1Ot 'R ERAD VIR S oRdrEYeRRcaIdRA ENd 22 that is

lement 14 is os ioned on an |nt orsurf ce fthec r 30 for,
e PR N R L e Sn (g = postoone:

BWBP%HjB@éHtlt%éscmé‘eaLﬂ?ﬁ%'BHYIWF@EHéGal'§P&C€oﬂﬁéﬁﬂ% DPWRRR Teminal of

first and second electrical contact elements 24 and 14, respectively. A
baitatyris (rositiboed )withsethe dalestaintbly raplindimakspade bposiciendten an
first and second electrical contact elements 24 and 14, respectlvely io The
fiEerine SHIcaFE ShTAs Cuhett B4 @@1@6&%119‘66%1’@&%%1%@% patépinénot

i%ectn?al_quev Ceftfgy:gé &létnputhﬁ ﬁe%t{hceals Lpl>ov%/‘_5]-:‘rttl<a3| gll? c?legéré(a:gl?derc:/acgiﬂne q

e CII’CUI ry tionally Inc ude prln circ oar

hahas eledirgaldRiiGanRREGRNIRECIEIRERS- z-ﬁh@nfa”fﬁeﬁje%ﬁﬁé'ﬁvely. A

board 31 is electrically connected to contact element 24, and printed circuit
betixeh?2ié (@rsitinednditiciivehelsubsteth didtyibylies ridectpeak prmeedo the first and
electrical device 10. The first electrical contact element 24 is optionally fixed

f5EABDPIREEE G CanBORRESEURd 4iRESpkbIESSPRIGVEMent. The contact

e A A P B SO P
26 of the electrical device 10 for distributing electrical power to the electrical device
10. The circuitry 26 may optionally include printed circuit boards 27 and 31 that are
electrically interconnected by flex circuitry 29. The printed circuit board 31 is
electrically connected to contact element 24, and printed circuit board 27 (or a
conductive element) distributes electrical power to the electrical device 10. The first
electrical contact element 24 is optionally fixed to the printed circuit board 31, and
incapable of movement.

The contact element 24 is optionally a leaf spring. In an exemplary
embodiment, contact element 24 may be made from a flexible, electrically conducting
material such as Beryllium Copper (BeCu) alloy. In an alternative embodiment,
contact element 24 may be formed from any other conductive metal or metal alloy.
In another alternative embodiment, a coil spring may be used in lieu of a leaf spring.

An open-ended cylindrical cover 30 is configured to be releasably

mounted to the open end 20 of the recess 18 for selectively concealing the open end

20 and defining the battery compartment 12. In a closed position of the cover 30, as
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20 material such as Beryllium Copper (BeCu) alloy. In an alternative
embodiment, contact element 24 may be formed from any other conductive
metal or metal alloy. In another alternative embodiment, a coil spring may be
used in lieu of a leaf spring. An open-ended cylindrical cover 30 is configured
to be releasably mounted to the open eng 20 of the recess 18 for selectively
concealing the open end 25 20 and defining the battery compartment 12. In
a closed position of the cover 30, as -6- shown, a battery (not shown) is

EBRHle fRAEiSEA §BalBAWRH BB IR ENSGRT RRHS R ATEN fhrebasiany 30

iCnOCr!‘IUdaeri aetrnr(i\gded region 32 disposed on an outer surface thereof for
releasa rFy engaging a threaded region 34 disposed on the open s end 20 of

the recess 18-g{dhe RatRTYANRY 4 8nlRasa skillsd 1 Ryt dibresogniee
that cover 30 may be releasably engaged with battery casing 16 in a variety

el difteremtriashfionseigdbahly degading & onnetintedoepeor3gpditmfsibon the open
invention. A second electrical contact element 14 is selectively positionable

fihit0 Pl haerrRsrtB Sl BIaRaEsUE 3T 8 ContA0iRg SHShdSIRG tektiinal

e.qg., hegative io terminal) of a battery, It follows that the,interior surfaces of .
R R et T BB ey o R i B T DR Svariery
ePRfHGIe F%ﬁ%?@%ttﬁlﬁﬁtﬂﬁ% reid RS QﬂthL%P@'&? %Iﬁ%ﬂﬁ@ﬂm@l{ GHBRY
26. In FIG. 1A, the contact element 14 is located in a first position to
accommodaterasEoba3 keatieey! (cttshowiandriGl 4B wépitieheaotitacble within

element 14 located in a second position to accommodate a double- is ‘A’ (i.e.,
AR R FRSESHIRR LIRS 3P dpiaRtacHBrspR QRRO YRV BF TR bftaetnegative

%?nn'?i%g[‘)ilé} of HES, 14, A AB A RING 10, 005 AR S A NI ANy the
e contact element’14'is a snap

recess 18 of the battery casing 16 are electrically conductive to conduct electrical
current from the battery terminal to circuitry 26. In FIG. 1A, the contact element 14
is located in a first position to accommodate a DL123 battery (not shown). FIG. 1B
depicts the contact element 14 located in a second position to accommodate a double-
‘A’ (i.e., ‘AA") battery (not shown).

FIG. 2 depicts a perspective view of the contact element 14 of FIGS. 1A
and 1B. According to one aspect of the invention, the contact element 14 is a snap
ring. The contact element 14 optionally includes two prongs 36 for compressively
contacting the terminal of a battery (e.g., negative terminal)). The prongs 36 may
provide a compressible distance to stabilize a battery within the battery compartment
12. The prongs 36 extend from a substantially cylindrical base portion 38. The base
portion 38 includes one or more engagement portions 42 for selectively positioning

along the interior surface of the cover 30, as described in greater detail later. Each

engagement portion 42 may be a tab, as shown, or any other structure sized for
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ring. The contact element 14 optionally includes two prongs 36 for
compressively contacting the terminal of a battery (e.g., negative terminal)).
The prongs 36 may 20 provide a compressible distance to stabilize a battery
within the battery compartment 12. The prongs 36 extend from a
substantially cylindrical base portion 38.-The base portion 38 includes one or
more engagement portions 42 for selectively positioning along the interior
surface of the cover 30, as described in greater detail later. Each

SREAGRARII WO £2Viiaghe nRaht sRISMIVT S0P Ry SfRS:RAFtieRS di-BEpvided
or -7- engagement with the cayer 30. A bent segment 43 of the base portion
e T R R R P B R0t Bhivact element 4.1 an

exemplary emboglinagBn sepjashelsmaBhd 46m @ tndidRefeMPRENhfRped
from a flexible, electrically conductive material such as Beryllium s Copper

Be®uhatioforimahfadteradtasebdenbtdimenity conthctislemendrizl soaly be Beryllium
formed from any other conductive metal or metal alloy that is sufficiently
ERRRR P Hethit positido A G RERTSDA aRRPAPGSH ARG O @i6AtaRt dfefmante

4 along the interigr surfadce of the ctoyer 30..1 a]notQEr alterngtive .
ormeé! om. any oﬁ’wer con UCtI\ie rf\e al.or metal a loLY d’:lt |ﬁ.su I |entlﬁ/ elastic to
embodiment, a’coll spring or a leéaf spring may be used inieu of a snap ring.

%Rﬁi‘c@m@ﬁi&QWgt,ol'gﬁgsal:,l-én&E’eﬁBQt%ﬁhfg PSHlemeRt Ais 3eHeCte Mterior

and manually positionable at multiple locations on the cover 30 for adjusting
thefsizedbittieechatie B cdmparithena i &rta thoe embatiatenbadtevit singaryindeaf
size. More particularly, the second electrical contact element 14 is selectively
aPdSarRialg peSHiBhhBeohStRRBh st position (see FIG. 1A) for

cccommodating 8 b DA IAtey Win the baliery compariment 1, and

a second pOSitIOﬂe(rS or accommadating attery wit in'the
baider &9aRa ALY positionable at multiple locations on the cover 30 for

adjusting the size of the battery compartment 12 to accommodate batteries of
varying size. More particularly, the second electrical contact element 14 is selectively
and manually positionable between a first position (see FIG. 1A) for accommodating a
‘DL123’ battery within the battery compartment 12, and a second position (see FIG.
1B) for accommodating a ‘AA’ battery within the battery compartment 12.

The cover 30 includes a plurality of means for receiving 40A and 40B
(referred to as ‘means for receiving 40’ collectively) the second electrical contact
element 14. Each means for receiving 40 is positioned at a discrete location on the
cover 30 and configured to independently receive the second electrical contact
element 14. Adjacent means for receiving 40 are separated by a predetermined
distance “"D” (see FIG. 1B).

According to one aspect of the invention, each means for receiving 40
the second electrical contact element 14 is a groove 40 formed about the interior

circumference of the cover 30. The grooves 40 may be formed along all or a portion
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The cover 30 includes a plurality of means for receiving 40A and 40B
(referred to as 'means for receiving 40' collectively) the second electrical
contact element 14. Each means for receiving 40 is positioned at a discrete
location on the 20 cover 30 and configured to independently receive the
second electrical contact element 14. Adgacent means for receiving 40 are
separated by a predetermined distance "D" (see FIG. 1B). According to one

aspect of the invention, each means for receiving 40 the second electrical
E6MECPERERTEHE HUANEERBFE R 20 oY RTetP aeA N I9EcR et 5 R ference
he ¢ 0. The grooves 40 may be formed along all orti

f _8-
fﬂéeﬂ?n%\éggls recefvegche erigageme t pg&@}iscgz o sd ré?egtnc&q[%oﬁta%{

interior crrcumrerence o cover groove 40 IS size

ndrrprdentlyHecriyr dheraRaaaaipery RRIJIANS 42 af siacard eletdrEathannel,
contact element 14. The means for receiving 40 may also be a pin, slot,

detard, theademhajeetSakteead, adhgpiet, fastengrsatiesive agpriotgesytfacayre,
or any other structure, s surface or geometry capable of receiving and
FIARSR G T9E UBRERC CRRAPIEMTTECENIRB AEH E7IF RS MhEarRS FBFratnARg 4

shown in EIGS. 1A and 1B, the coyver 30 _ma incH any numper of
b S P e A e IS A A 1 cover 0

Ao AOLAD WM K S aNAREN SRiIECA irky 40 PR nB dRARY TR @Fan two

according to ANSI specification 15A and IEC specification LR6, includes a
pabstgntiadly. cylindrical body having a diameter of about 14.0 millimeters, and
a length of about 40 millimeters. A standard DL123 battery, manufactured in

accordance wWitiN&NS) 8pkefirvion OGRS 4R dhSeiffdtiBRTER17345,
ncludes 3. sybstantiall cyiRericaL Bady havineh 3 SIES L ABRML YR, includes
a substantially cylindrical body having a diameter of about 14.0 millimeters, and a
length of about 40 millimeters. A standard DL123 battery, manufactured in
accordance with ANSI specification 5018LC and IEC specification CR17345, includes a
substantially cylindrical body having a diameter of about 16.5 millimeters, and a
length of about 34 millimeters.

The length of the AA battery is about 6 millimeters greater than the
length of the DL123 battery. Accordingly, the distance “"D” separating the adjacent
grooves 40 may be about 6 millimeters, and the total length of the battery
compartment 12 (including the interior portion of the cover 30) should be greater than
about 40 millimeters. Furthermore, the diameter of a DL123 battery is about 2.5
millimeters greater than the diameter of a AA battery. Accordingly, the interior
diameter of the recess 18 of the battery casing 16 may be greater than about 16.5
millimeters to accommodate either a AA battery or a DL123 battery. It should be
understood that this invention is not limited to any specific dimensions, and may vary

from that described herein.
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is length of about 34 millimeters. The length of the AA battery is about 6
millimeters greater than the length of the DL123 battery. Accordingly, the
distance "D" separating the adjacent grooves 40 may be about 6 millimeters,
and the total length of the battery compartment 12 (including the interior
portion of the cover 30) should be greategthan 20 about 40 millimeters.
Furthermore, the diameter of a DL123 battery is about 2.5 millimeters

greater than the diameter of a AA battery. Accordingly, the interior diameter
of the recess 1B%FtREIRgtEr{CRThY e ?ﬁa?%%edf@ét@?etﬁéﬁ%[ﬂoﬁﬂnm%tme”t 12

" néptlaj%rts dotgcﬁz]o%nrrﬂr:g?gtg eltheE[1 A bat[_r)(?_d%/g 9 tI?L123 q%tterp{ It sho S|ze and

e understoo nvention is no I|m| yspecmc ime S|ons

andl TRR¥ AR R HRIEhthRkYeaH e thResRim odktd Rpseotkilashtdesprd vl

recognize that the battery compartment 12 is not limited to accommodating
€ithbreAdoos, Dhd B3 thatyertespditien shiajsenah tirsizedand dtwiratieaying a single
compartment may vary to accommodate any other battery sizes.
PRHABMIOE MAY BERENCHRtp AN BHME AR iPRitEditS- aé&éﬁﬁﬁﬁ%@fé(tlﬁ@eaﬁ'ecmca'

attery, an ate any number of batterie
iccordsllr%Wa hehgf]egcetrlcg Z%/ cé?%(? May méﬂﬁ?e a'p NPt Y 8} Ve ble electrical

compadmenisilsyarvegble electrical contacts 14 and covers 30. Accordlng

to one exemplary use of the invention, a method of altering the size of a

battery compaktaredingf @ batieryepuiane dsel eftricairdevicen] @ iséthpdovfidéering
The method includes the step of removing a contact element 14 that is

LRS- eH IR ERMG IR PR RAtC ey Srefele e raBvisudA s
E@%‘%da'?ﬂ% e g on Gisy ieense Pl ihe Gaver 30 hesoniagt flemant
configured for contacting the terminal of a battery from a first groove 40A formed
along the interior circumference of the cover 30. The contact element 14 is then
positioned in a second groove 40B that is formed along the interior circumference of
the cover and separated from the first groove 40A. The contact element 14 is
removed from the second groove 40B formed along the interior circumference of the
cover 30. The contact element 14 is positioned in the first groove 40A formed in the
cover 30. Each positioning step optionally includes the step of engaging a tab 42 of
the electrical contact element 14 into a groove 40A or 40B of the cover 30. It should
be understood that the foregoing steps are not limited to any step or sequence of
steps.

Although the invention is illustrated and described herein with reference
to specific embodiments, the invention is not intended to be limited to the details
shown. Rather, various modifications may be made in the details within the scope and
range of equivalents of the claims and without departing from the spirit of the

invention. For example, the moveable contact element may reside in the recess of the



positioned in a second groove 40B that is formed along the interior
circumference of the cover and separated from the first groove 40A. The
contact element 14 is is removed from the second groove 40B formed along
the interior circumference of the cover 30. The contact element 14 is
positioned in the first groove 40A formediign the cover 30. Each positioning
step optionally includes the step of engaging a tab 42 of the electrical
contact element 14 into a groove 40A or 40B of the cover 30. It should be
BﬁH@F%tS%ﬂrtﬂM%f@@%ﬁ@@%ﬁs‘aE@%t’l’l'ﬁﬂté%ﬂ%edﬁ}%?e??tﬁ?rs%ﬁﬁl@n'&%ttery
cc)(t) 20as|1terﬁg. Ithough the invention is illustrated and described herein with
relerence 1o 'specific embodiments, the invention is not intended to be limited
to the details shown. Rather, various modifications may be made in the
details within the scope and range of equivalents of the claims and without
departing from the spirit of the 25 invention. For example, the moveable
contact element may reside in the recess of the - 10 battery casing and the
fixed contact element may reside in the cover of the battery compartment.
-11- What is Claimed: 1. In a battery-powered electrical device, an
expandable battery compartment for accommodating batteries of varying
size, said battery compartment comprising: s a battery casing defining a
substantially cylindrical recess for at least partially encapsulating a battery,
said recess having an open end for receiving a battery and a closed end;
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a first electrical contact element positioned on or adjacent the closed end of
the recess for contacting a terminal of a battery, said first electrical contact io
being electrically coupled to circuitry of the electrical device; a cover
configured to be releasably mounted to the open end of the recess for
selectively concealing the open end and gdefining the battery compartment;
and a second electrical contact element for contacting an opposing terminal
is of the battery, said second electrical contact element being selectively
Mﬁﬁéﬁ&!ﬂ@%ﬁd multiple locations on the cover to accommodate batteries of
varying size within the battery compartment. 2. The battery compartment of
claim 1, said cover comphstier g polweakty eléchrecai sl évicacaivingahdasee battery
electrical contact element, wherein each 20 means for receiving is positioned
&P B%E?E%tlfﬁ{ai’ﬁﬁ?'BH"&?@EBQ%W&'%Bﬁfig’aFétﬁ‘%slﬁ‘&eﬁ%ﬂ(ﬁ’ég’iﬁWéeé?\Pé rtment
?n%ﬁ‘lcs?@éj electrical contact element. 3. The battery compartment of claim 2,
wherein adjacent means for receiving are separated by a predetermined

distance. 4. The,hatter-saryPasineRy okoliraiavpeigindeReN a8 $doat 28ast
receiving the second electrical contact element is a groove formed about the

pactinly- dZahsdatfegenbettéthessulvecesadmy oo ee bergeasidddritoeceiving a
independently receive the second electrical contact element. 5. The battery
EBHAraNe Rt DPEFSIFN; said second electrical contact element including an

ﬁg 3 ggeme”t ORI BRI H NG R SHIHIG S PEANCIHHLES T NG osed
end of the recess for contacting a terminal of a battery, said first electrical contact
being electrically coupled to circuitry of the electrical device;

a cover configured to be releasably mounted to the open end of the
recess for selectively concealing the open end and defining the battery compartment;
and

a second electrical contact element for contacting an opposing terminal
of the battery, said second electrical contact element being selectively positionable at
multiple locations on the cover to accommodate batteries of varying size within the
battery compartment.

2. The battery compartment of claim 1, said cover comprising a
plurality of means for receiving the second electrical contact element, wherein each
means for receiving is positioned at a discrete location on the cover and configured to
independently receive the second electrical contact element.

3. The battery compartment of claim 2, wherein adjacent means for
receiving are separated by a predetermined distance.

4, The battery compartment of claim 2, wherein each means for

receiving the second electrical contact element is a groove formed about the interior
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6. The battery compartment of claim 1, wherein the second electrical contact
element is selectively positionable between a first position for
accommodating a 'DL123' battery within the battery compartment, and a
second position for accommodating a 'AA' battery within the battery
compartment. 10 7. The battery compartment of claim 1 further comprising a
threaded region disposed on the cover for releasably engaging a threaded

region disposed on the open end of the recess of the battery casing. 8. In a
BAEER/SIERE & IR ERN GaGILEreRY BASAMIEBRIBaBAPPEOATPANMRTRIYSthe

accor’gmpdgtin batEeries of varying size, said battery compartment is
second electric &on act elemanﬁ}./ . . . .
comprising: a battery casing defining a substantially cylindrical recess for at

least partiallysencapsylalipgerPebiapareiehiesessiRaying anseasitenefatal
receiving a battery and a closed end; a first electrical contact element

positionel@oardriadjateptahenjagech&2@ podtioh thieaw 6asis $erttontatiiagiamgle
terminal of a battery, said first electrical contact being electrically coupled to
SiRRN®y UTHRE B1dERiEQAYBevice; a cover configured to be releasably mounted

to the open er%d of th.Fh Jecess for seI%%i%(eelgtc nie.aliqg \'Evi]qeep en.end and

defining the battery compar r%'gn??napsecon eleCtiical ¢ontac 'glgr\ﬁe%etcﬁ)nrd

CRIRLUNGARRPRRINUh igEIE e P LR RAHBIY bREWedPa diRUFRIY & for

means positioned on the cover for receiving the second electrical contact
elmorentpudiergia ‘©ach heattsfpmidveivirgghistpogitongch aheedisaretes second
location on the cover and configured to independently receive the second
BRstipRafor accommodating a ‘AA’ battery within the battery compartment.

7. The battery compartment of claim 1 further comprising a
threaded region disposed on the cover for releasably engaging a threaded region
disposed on the open end of the recess of the battery casing.

8. In a battery-powered electrical device, an expandable battery
compartment for accommodating batteries of varying size, said battery compartment
comprising:

a battery casing defining a substantially cylindrical recess for at least
partially encapsulating a battery, said recess having an open end for receiving a
battery and a closed end;

a first electrical contact element positioned on or adjacent the closed
end of the recess for contacting a terminal of a battery, said first electrical contact
being electrically coupled to circuitry of the electrical device;

a cover configured to be releasably mounted to the open end of the
recess for selectively concealing the open end and defining the battery compartment;

a second electrical contact element for contacting an opposing terminal

of the battery; and
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contact element to accommodate batteries of varying size within the battery s
compartment. 9. The battery compartment of claim 8, wherein adjacent

means for receiving are separated by a predetermined distance. 10. The
battery compartment of claim 8, wherein each means for receiving the

second electrical contact element is a gregve formed about the interior io
circumference of the cover, each groove being sized to independently receive
the second electrical contact element. 11. The battery compartment of claim
8, said second@ EISERiEACTCHINRRT BRSIHEAEThRILENRS AYFE ffalfeRiviRgpbRisRcond

silzeg for insq&rti?n into a. sinHIe %roovlg formed.in the caver. 15 l%. Th .
Set rical con ac,[ IerpePt whe ac .mﬁ1ans for I’ecfel\iln is positioned at a discrete
atfery compartment of claim 8, wherein the second electrical contac

fleseentds selectivalvs pesitionakiednetverpah HEstROFEAVERhe second electrical
accommodating a 'DL123' battery within the battery compartment, and a

sectaut] ehositivnfos @ocomodetiatiag aigs Adfhatteinyovsitta wilie b attebattery
compartment. 13. The battery compartment of claim 8 further comprising a
SO RN region disposed on the cover for releasably engaging a threaded

region disposgd on the gpen,end,of the fecees of the balerycasing. 1 s ror
battery-powered electrical device including a battery casing defining a

sestandially sypnrkical bpcesrtrratinast RRutialbe encapsulating a battery,

and a cover configured to be releasably mounted to an open end of the
recess, a 25 methodTofeatisttiagy ttengizetofeiteddattdny 8owtparimeath means for

comprising the steps of: - 14 removing an electrical contact element that is
E%?ﬁ‘il:f]ilﬁ‘l% ﬁ)pm&@@rical contact element is a groove formed about the interior

circumference of the cover, each groove being sized to independently receive the
second electrical contact element.

11. The battery compartment of claim 8, said second electrical
contact element including an engagement portion sized for insertion into a single
groove formed in the cover.

12. The battery compartment of claim 8, wherein the second
electrical contact element is selectively positionable between a first position for
accommodating a ‘DL123’ battery within the battery compartment, and a second
position for accommodating a ‘AA’ battery within the battery compartment.

13. The battery compartment of claim 8 further comprising a
threaded region disposed on the cover for releasably engaging a threaded region
disposed on the open end of the recess of the battery casing.

14. In a battery-powered electrical device including a battery casing
defining a substantially cylindrical recess for at least partially encapsulating a battery,
and a cover configured to be releasably mounted to an open end of the recess, a

method of altering the size of the battery compartment comprising the steps of:
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a battery terminal from a first groove formed along the interior circumference
of the cover; and positioning the electrical contact element in a second
groove that is s formed along the interior circumference of the cover and
separated from the first groove. 15. The method of claim 14, wherein the
positioning step comprises engaging a-talp of the electrical contact element
into the second groove of the cover. 16. The method of claim 14 further

comprising the steps of: io removing the electrical contact element from the
second groovESBANEd HGHEtHEahteNERCiRtemrardhas isfapriieyies;fahgontacting

ggﬁjée%‘;f’e?‘y”%%e.n%'leﬁgk‘%% FRNaCL SRR NSl eh TR oME T I Ne of the
cover; and

positioning the electrical contact element in a second groove that is
formed along the interior circumference of the cover and separated from the first
groove.

15. The method of claim 14, wherein the positioning step comprises
engaging a tab of the electrical contact element into the second groove of the cover.

16. The method of claim 14 further comprising the steps of:

removing the electrical contact element from the second groove formed
along the interior circumference of the cover; and

positioning the electrical contact element in the first groove formed in

the cover.



