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(57) Abstract

The present invention is directed to a car-
tridge (100) comprising a rectangular base (102)
and four side walls (104, 106, 108, 110) which form
a cavity (112) into which an energy pack (114) or a
plurality of individual battery cells (116), either pri-
mary or secondary, are locatable. The cartridge
(100) is securable to an electrical apparatus by a
latching mechanism (120). Alternatively, the car-
tridge (100) can be integral therewith. In a first em-
bodiment, a plurality of cells are locatable such
that their positive and negative contacts are posi-
tioned against a set of positive (132a-f) and nega-
tive (134a-f) contact areas loceted along the first
and second side walls. The first embodiment op-
tionally comprises a contact arm, locatable substan-
tially parallel to the second side wall, which in-
cludes a plurality of positive contact areas corre-
sponding to and across from the negative contact
areas located on the second side wall. A plurality of
cells, having a shorter length than the battery cells
(116) locatable between the first and second side
walls, are locatable between the contact arm and
the second side wall. The cartridge (100) also pro-
vides circuitry to recharge the energy pack and/or
secondary cells located therein.
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WO 93/17463 PCT/US92/07102

ENERGY PACK AND INDIVIDUAL
BATTERY CELL CARTRIDGE

BACKGROUND OF THE INVENTION

nepumtinvmﬁonisdhemdwamnidgecmblcofmodaﬁngeithera
first or a second energy source. Mare particularly, the present invention is directed to &
cartridge capable of accommodating either an energy pack or a plurality of individual
battery cells. Thewuidgembcmblcwmdmicalappnams,orinmgmlmmwim.

The present invention finds particular utility when used in conjunction with 2
pmbledwﬁmlappamamhasavidwmﬁu,acdldnm@hmc.ammw,a
toy or the like. '

An energy pack is a rechargeable energy. storage device capable of storing energy
for use by an electrical apparatus. Energy packs for use with video camcorders are well
known in the art. For example, the Sony Corporation markets an energy pack under the
tradename NP-55 for supplying energy to & Sony 8mm video camcorder. Additionally,
Panasonic, a division of Matsushita Electric Corporation of America, markets an energy
pack under the tradename PV-BP15 for supplying energy to 2 Panasonic VHS video
camcorder. '

The energy packs are secured to their respective video camcorders in slightly
different ways. Additionally, the contact points which electrically connect the energy packs
to their respective video camcorders are positioned at different locations with respect to the
two energy packs. Thus, the Sony NP-55 energy pack will not fit on or electrically
connect to the Panasonic VHS video camcorder and the Panasonic PV-BP15 energy pack
will not fit on or electrically connect to the Sony 8mm video camcordez.

Both the NP-55 and the PV-BP15 are rechargeable energy packs which, when fully
charged, provide their respective camcorder with a nominal 6 volt direct current (d.c.)
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energy source. Undernormlopaaﬂngcondiﬁons,amduanopmsevmlhom
on a fully charged energy pack. In order to fully restore the charge, the energy pack must
be placed in a recharger.
Iftheusudesiresmopmmeamdermmemgypmkhasnmmolow
fmcamcorderopmﬁonbutbefmtheewgypackhnsbemmhnged.theusamust
possessdﬂ:crupmmgypachmAChnecoMunwpmwuidgemchable
to the camcorder in which individual bamery cells are placed. The cartridge is attachable to

_the camcarder in place of an energy pack and must be removed when reattaching the energy

pack. It is not uncommon, however, far the user to have forgotten to bring the spare
mu'gypachmeACﬁnecommmd/ordnmyceumﬁdgc.ifindwdmmhm
been obtained at all, when the main energy pack has run too low to operate the camcarder.

In addition to possessing a spare energy pack, the user must be sure that the spare
energy pack is at least partially charged, thereby enabling -further video camcarder
operation. In addition to possessing an AC line converter, the user must be at an AC
power source. .

" In order to recharge either the main or the spare energy pack, the user must have
access to the energy pack recharger. However, it is not uncommon for the user to be ata
location remote from the recharger. In addition to remembering to bring the recharger, the
user must be at a location which provides access to 2 110 VAC outlet to power the
recharger. Fmthu,ﬂ!cuscrmnstbeatthe.locaﬁonfmatlustaminimnmﬁmperiodin
order to provide adequate time to recharge the energy pack.

In order to alleviats the problems associated with having to travel with a recharger,
Motorolamarkc:sanenergy~packhavingabuﬂt-inelecuicaleonnecmrfornscwilhoncof
their hand-held cellular telephones. The built-in electrical connector allows the energy pack
to be plugged directly into an electrical outlet for recharging. However, as with the video
camcorder, the user must have access to 2 110 VAC ontlet for at least a minimum time
period in order to recharge the energy pack. Additionally, unless the user has access to 2
spare energy pack, further celinlar telephone usage is not possible.
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SUMMARY OF THE INVENTION

Amdingly,ﬁismobjeaofmepxmtinvmﬁonmpaﬁdegmﬁdgcsecmbk.
m.andecuicalappnams,th;cuuidgebeingapableofmodaﬁng either an energy
pankmaplmlhyofhdividnalbmyeensbmpplymgymmzehcﬁmlappm.

It is another object of the present invention to provide a cartridge integral with ao
mmmmmmammmmmm
aphnaﬁtyofindividmlhmyedkmsnpplymgymtheehcniahppum& :

Additionally, it is an object of the present inveation to provide a cartidge which is
capableofawmnmodaﬁngaplm]ityofdiﬁumzypesofmgypmb.

Fnrtha.itisanobjectofthepmm!invenﬁontop:wideacmridgcwhich is
capableofwomodaﬁngaphnﬁtyof&ﬁumttypesofmyeens ,

Inaccordancewiththsemdoﬂmrobjec&ﬂ:epmeminvmﬁonisdimmdma
camidgcwhichacoommodameiﬂmmmgypackoraplmlityofindividnal battery
cells to supply energy to the electrical apparatus. The cartridge can either be distinct from
the electrical apparatus, or integral therewith. , L

’ Whmmewuidgcisdisﬁnctﬁomghedecuimlappmm&themﬁdgepxﬁuably
comprises & substantially rectangular base having a longitudinal axis and four side walls
integral therewith. The first and second side walls are aligned substantially paralicl to the
longitudinal axis of the base and the third and fourth walls are aligned substantially

Anintmiorsideofthebaseandthefonrsidewallsfmmacavity,medimmsionsof
which allow either an energy pack or a plurality of individual battery cells to be locatable
therein. The cartridge is securable to the electrical apparatus by a latching mechanism
whichposiﬁonsanexmiorsidcofthewuidgemmeelecﬁcalapmm&

The exterior side of the base includes a positive and a negative contact area
preferably positioned to correspond to the position of the positive contact and negative
contact, respectively, of the electrical apparatus. |

In order to electrically connect the energy pack to the electrical apparatus, the

_ interior side of the base, within the cavity of the cartridge, includes a positive and a

negative contact area preferably positioned to cotrespond to the position of the positive
contact and negative contact, respectively, of an energy pack locatable within the cavity.
The positive and negative contact areas on the interior side of the base are electrically
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m&mﬂmmpodﬁvemdmgaﬁwwmwmthemmﬁdeofﬂmhase.thmby
ehcuicaﬂymc&ngﬂnmgypacktothedmalappum

Amﬂsetofposiﬁvemdnegaﬁvemmmmmwposiﬁoncdonme
inmﬁorsideofthebase,pmfmblyposiﬁomdtomondmtheposiﬁon of & positive
contact and & negative contact, respectively, of a second type of energy pack. Thus, the
cartridge of the present invention accommodates at Jeast two different types of energy
packs.

In 2 first embodiment, the cartridge further includes a plurality of positive and a
plmﬁtyofnegaﬁveconmampmfmhlyhcmdontheﬁmmdsecondsidcwalk.
mspecﬁvdy,lheplmahﬁofbmycaﬂsmlmgimdimﬂyhmﬂswiﬂ:inmeeaﬁtyof
themuidgeamhmnthdrindividuﬂposiﬁwmdmgaﬁvecmuepoddonedagamst
asacfpoﬁﬁvcmdnegaﬁvemmmmecﬁvdy.lomddmgmeﬁrstmdsecond
side walls. Theplmﬁtyofposiﬁveandwgaﬁvemnctmlomdonmeﬁrstmd
mndﬁdewaﬂsmprefuablyehcuicanycomemdmhmmeplmﬂkyofbamycdls
mdwniaﬂyeonmmdmmhothsinmies.unﬁmﬁnginaposiﬁvemdamgaﬁve

In order to electrically connect the plurality of batery cells to the electrical
apparatus, the terminal positive and negative Contact areas of the series connection are
preferably electrically connected to the positive and negative contact areas, respectively,
located on the exterior side of the carwidge.

Inaddiﬁonmthcposiﬁvcandnegaﬁvecommlocamdonﬂleﬁrstmdwond
side walls of the cartridge, the first embodiment optionally comprises & CONtact arm
locatable substantially parallel to the second side wall. The contact arm includes a plurality
ofposiﬁ%mnmctmsconupmdingmmdsubmnﬁaﬂyamss&omﬂnnegaﬁvccmm
areas located on the second side wall. A plurality of battery cells, having a shorer length
thanthebam-ycenslocanblebetweentheﬁrstandmnd side walls, are locatable
betweentheposiﬁveconmuusonthcmnMummdﬂlenegaﬁvemmmonthc
second side wall: The contact arm is preferably locatabie in a non-interfering location,
submﬁa]lypannelmthefomhsidewﬂwhmnotinuse.

In 2 second embodiment, the cartridge further includes a first and a second contact
arm, both contact arms are positionable substantially parallel to the third and fourth side
walls, between the first and the second side walls. The plurality of batery cells are
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longitudinally locatable between the third side wall and the first contact arm, between the
first and the second contact arm, and between the second contact arm and the fourth side
wan .

In the second embodiment, a plurality of positive and negative contact arcas are
located on the third and fourth side walls and on both sides of the two contact arms. The
plurality of positive and negative contact areas are positioned to correspond with' the
positive and negative contacts, respectively, on the plurality of individual battery cells. The
plurality of positive and negative contact areas located on the third and fourth side walls and
on the two contact arms are preferably electrically connected such that the plurality of
battery cells are electrically connected to each other in series, terminating in a positive and 2
negative Contact area. , '

In order to electrically connect the plurality of battery cells to the electrical
apparatus, the terminal positive and negative contact areas of the series connection are
preferably electrically connected to the positive and negative contact areas, respectively,
located on the exterior side of the cartridge.

" In the first and second embodiments discussed above, the cartridge of the present
invention preferably further includes a connector and recharging circuitry to allow the
cartridge to be connected to an electrical power source, ¢.g., 110 VAC, thereby allowing an
energy pack or secondary battery cells located within the cavity of the cartridge to be
recharged.

The connector associated with the recharging circuitry is preferably located on the
exterior side of the base of the cartridge, and is therefore accessible only when the cartridge
is removed from the electrical apparatus. Alternatively, or in addition thereto, another
connector is locatable on a side of the cartridge, thereby providing access without having to

_ mmveﬁmmnidge&mnﬂwdecniealépmm&

In the preferred embodiment, either exclusively primary (i.c., non-rechargeabie) or
exclusively secondary (ie., rechargeable) battery cells may be used. A user-activated
switch is preferably provided to indicate whether primary or secondary cells are in the
carridge. To prevent primary cells located within the cavity of the cartridge from being
inadvertently connected to the recharging power source, the user-activated switch -
clectically isolates the leads connected to the individual battery cells from the leads -
connected to the recharging circuitry when primary cells are used.
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Themujdgemfmmﬁeompriscadcviccforindiaﬁngmanscrthemteof
rdaﬁw:hngeofdmﬁnmgypackmtheindividnﬂhmyeamnkmmﬂecdvdy.

Whexcthewuidgeisintegxﬂwiththeebcniulxppms,thesidcwaﬂsm
integral with the electrical apparatus. ‘l'hexadmgingchcnin'y;ilsassodmdeonneaorand
thesmwofchargeindiamrdevicembelmdononeormeofthesidesofthc
mﬂpmmamdmmddwmm

mmuidgeofthepmeminvmﬁonwmmdwmmmgypack ora
plmﬁtyofindividnalbawyedlsmsupplymywmehaﬂalm& Moreover,
umﬁmmwmamdmmdw
pmks..aswenasaplmlkyofdiﬁamttypesofhdividndbmyedhhdndingpﬁmny
or secondary and different sizes thereof. The cartridge aiso provides circuitry to recharge
theenu’gypackand/ormdarycdlslocmdthm Thus, the carmridge of the present
invmﬁmpmvidesamdegmofﬂ:ﬁﬁﬁtythmthﬂoﬁmdbynmgypankdm

BRIEF DESCRIPTION OF THE DRAWINGS
* Figure 1 illustrates an isometric projection of a preferred embodiment of the

cartridge of the present invention.

_Fingisaﬁrstendvicwofthecamidgeshminﬁgm L

Fzgme3isawctionalviewofaﬁdfarthewuidgenkma:secﬁon}ﬁnﬁgm 1.

Fxgm'c4isasecondendviewofmewtridgeofﬁgm 1.

Fingi'sabouomviewofﬂncmﬁdgcofﬁgme 1.

PigurcﬁisanmdviewofaSonybrmdSnmvideomdu.

Figure 7 ismendviewofa?anasonicbrand.VHSvideomder.

Fingisachaninusuaﬁngthcpafmnceofscvmltypsofbamryodlsovcr
time.

Hngisaschunaﬁcdiagammusnﬁngaprefuwdembodhnentofcomecﬁng
thcmdiﬁdualbmycenshsuies,whucinaﬂofmcbamyceusfwcmemdhecdm

Figure 10is a schemaric diagram illustrating apmfenedembodixmntofconnecﬁng
the individual battery cells in series, wherein theban:rycellsueposiﬁonedinalmaﬁng
directions.

Figure llkaschmaﬁcdiagmmofaptefmedunbodMOfamhargingcimﬁt
for use in the carmidge of Figure 1.
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Figure 11A is a parial schematic diagram of a second preferred embodiment of 2
recharging circuit for use in the carridge of Figure 1.
Figure 11B is a partial schematic diagram of a third preferred embodiment of &

Vmchxgingdrcuitfornseinthewuidgeofﬁgm L

Figure 12 illustrates a partial top view of the cartridge of Figure 1, inciuding an
optional two-cell arrangement.

ﬁmlSmaschumncd:agrammnmmgapxﬁmedembodxmtofoonmcnng
in series the cells to be used in Figure 12.

Figure l4ﬁum;wmmmmcpropmmofmth=pxﬁmadunbodmt
of the cartridge of the present invention.

Figure 15 illustrates the cartridge of Figure 1 integral with the video camcorder of
Figure 6.

DESCRIPTION OF THE PREFERRED EMBODIMENT(S) ,
The present invention is directed to a cartridge capabie of accommodating either an

‘energy pack or a phurality of individual battery cells to supply energy to an electrical

apparams. The cartridge can be securable to an electrical apparatus, or integral therewith,
The present invention finds particular utility when used in conjunction with a
portable élecuical apparatus operable from a dc source. While the present invention is
described with reference to a video camcorder and a cellnlar telephone, it is to be
understood that the present invention is not so limited. The present invention is equally
applicable with other portable electrical apparatus operable from a dc power source,

- including but not limited to radios, televisions and other types of receivers and/or

transmitters, computers and other data storage, manipulation and/or retrieval devices, and
toys. | '

Turning now to Figure 1, an isometric projection of a preferred embodiment of the
cartridge of the present invention is illustrated. Cartridge 100 comprises support base 102
and side walls 104, 106, 108 and 110 which together form cavity 112 capable of
accommodating either energy pack 114 or a plurality of individual battery cells 116. Lid
118 is slidably locatable onto side walls 104 and 108 to rewmin the energy pack or the
individual bantery cells locatable therein. Locking mechanisms 120 and 122 (Figure 4)

CHIDETI T ITE C1IrrT
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aliow the cartridge to be securely atmached to an electrical apparaws, such as a video
camcorder.

Figure 2 is an end view of cartridge 100 taken from side wall 110. Figurc 3isa
sectional view of lid 118 taken at section 3-3 in Figure 1. With reference to Figures 2 and
3, side wall 104 preferably incinde recess 202 and rail 204 (Figure 2) which correspond
with rail 302 and recess 304, respectively, of lid 118 (Figure 3). Similarly, side wall 108
preferably include recess 206 and rail 208 (Figure 2) which correspond with rail 306 and
recess 308, respectively, of lid 118 (Figure 3). Alternatively, the lid can be hinged at two
points, e.g., on side wall 104 or 106. Other arrangements for retzining the energy pack
and/or the battery cells within the cavity of the carmridge will be obvious to those skilled in
the art, inciuding but not limited to full or partial covers, strap(s) and clip(s).

Figure 4 is an end view of carmridge 100 taken from side wall 106. With reference
to Figure 2, locking mechanism 120 preferably includes recesses 210 and 212 and
interlocking legs 214 and 216. Similarly, with reference to Figure 4, locking mechanism
122 preferably includes recesses 402 and 404 and interiocking legs 406 and 408.

" Figure 5 is a bottom view of the cartridge of Figure 1. With reference to Figure 5,
the bottom of support base 102 includes positive contact area 502, negative contact area
504, and recessed areas 506, 508, 510 and 512. -

Figure 6 is an end view of a Sony brand 8mm video camcorder. With reference to
Figure 6, the Sonybnndmﬂerinclu@esposiﬁveconnmmﬁﬂlncgaﬁvemm
area 604 and interiocking mechanisms 606 and 608. The bottom surface of base 102,
shown in Figure 5, attaches to the Sony brand video camcorder via positioning interiocking
mechanisms 120 and 606 adjacent each other, positioning interiocking mechanisms 122
and 608 adjacent each other, and then slidably engaging the interiocking mechanisms of the
carwidge from left to right into locking engagement with the adjacent interlocking
mechanisms of the camcorder. Ridge 218 (Figure 2) is preferably included to aid the initial
positioning of the cartridge on the video camcorder.

Raised surfaces 610 and 612 help to reduce the surface friction, as well as to aid
interlocking. The position of positive and negative contact areas 502 and 504 on the
cartridge correspond with the position of positive and negative contact areas 602 and 604,
respectively, on the Sony brand video camcarder.

C1IMETITITE ST
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- The Sony brand camcarder also includes post 614 integral with the camcorder and
post 616, retractable via movement of sliding button 618. The cartridge includes recessed
areas 506 and 508 whose positions carrespond with the positions of posts 614 and 616,
respectively. When the cartridge is locked onto position, posts 614 and 616 are engaged in

- recesses 506 and 508, respectively, preciuding unintentional cartridge removal. In order to

remove the cantridge, sliding button 618 must be moved, retracting post 616 from recessed
area 508, thereby allowing the cartridge to be uniocked.

Figure 7 is an end view of a Panasonic brand VHS video camcorder. With
reference to Figure 7, the Panasonic brand camcorder includes positive contact area 702,
negative contact area 704 and interiocking mechamisms 706 and 708. The bottom surface
of base 102, shown in Figure 5, atnaches to the Panasonic brand video camcorder via
slidably engaging interlocking mechanisms 120 with 706, and interlocking mechanisms
122 with 708, as explained above with reference to the Sony brand video camcorder.

Raised surfaces 710, 712 and 714 help to reduce the surface friction, as well as to
aid interlocking. The position of positive and negative contact areas 502 and 504 on the
cartridge correspond with the position of positive and negative contact areas 702 and 704
on the Panasonic brand video camcorder.

ThePanasomchrandcamcordualsomcludsposts?lﬁand?lSmtegmlmmthe
camcorder and post 720, retractable via depression of button 722. The cartridge includes _
recessed areas 510 and 512 whose positions correspond with the positions of posts 716
and 718-720, respectively. When the cartridge is locked onto position, posts 716 and 718,
720 are engaged in recesses 510 and 512, respectively, precluding mmintentional carridge
removal. In order to remove the carridge, button 722 must be depressed, retracting post
720 from recessed area 512, thereby allowing the carmidge to be nnlocked.

The cantridge preferably also includes recess 220 (Figures 2 and 5) which aliows
the canridge to be positioned without interfering with the surface of dc input connector
724. Additionally, the carridge preferably also includes recess 410 (Figures 4 and 5)
which allows the cartridge to be positioned without interfering with carrying strap ring 726.

It is to be noted that the positive and negative contact areas on the Sony brand and
the Panasonic brand video camcorders are located at different positions with respect to each
other, as are posts 614, 616 and posts 716-720. Thus, a Sony NP-55 energy pack cannot
be mounted on or be electrically connected to 2 Panasonic brand camcorder, and a

-9.
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Panasonic PV-BP15 energy pack cannot be mounted on ar be eiectrically connected to &
Sony brand camcorder.

However, on the cartridge of Figure 1, positive contact area 502 is preferably wide
enough to contact both positive contact areas 602 and 702 on the Sony brand and the
Panasonic brand video camcorder, respectively. Similarly, negative contact area 504 on the
cartridge is preferably wide enough to contact both negative contact areas 604 and 704 on
the Sony brand and the Panasonic brand video camcorder, respectively.

Additionally, the cartridge preferably includes recesses'506-512 to accommodate
posts 614, 616 and 716-720. Thus, contacts 502 and 504, as well as recesses 506-512, -
allow the cartridge of Figure 1 to be locatable on either a Sony brand or a Panasonic brand
video camcorder.

Returning now to Figure 1, the cartridge of the present invention allows either an
energy pack or a plurality of individual battery cells to be located within cavity 112. To
supply energy from an energy pack to the video camcorder, the cartridge further comprises
positive contact posts 124 and 126 and negative contact posts 128 and 130. Positive
contact posts 124 and 126 are electrically connected to positive contact area 502 (Figure 5).
Similarly, negative contact posts 128 and 130 are electrically connected to negative contact
area 504 (Figure 5). )

Positive and negative contact posts 124 and 130, respectively, are preferably
located such that their positions correspond to the positions of the positive and negative
contact areas, respectively, on the Panasonic PV-BP15 energy pack. Similarly, positive
and negarive contact posts 126 and 128, respectively, are preferably located such that their
relative positions correspond to the positions of the positive and negative contact areas,
respectively, on the Sony NP-55 energy pack. Thus, regardless of whether the cartridge of
the present invention is located on 2 Sony brand or a Panasonic brand video camcorder,
either the NP-55 or the PV-BP15 energy pack will be acceptable. .

In the preferred embodiment, posts 124-130 are rewractable and spring-biased to
provide urged contact with their respective positive and negative COnACt areas on an Cnergy
pack. Other positive and negative contacting arrangements will be obvious to those skilled
in the art, including but not limited to 8 larger plurality of individual retractable posts
located over a larger surface area to accommodate other energy pack configurations, and a
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singleposiﬁvcmdasinghnegaﬂvecomcﬁngmgmwhoscmpecﬁvewidmsm

In addition to an energy pack, the cartridge of the present invention can also
accommodate individual banery cells. Battery cells having various chemical compositions
are well known in the art. Common types of commercially available non-rechargeable
bauery cells, often referred to as primary cells, include zinc-carbon (ZnC) and alkaline.
Commontypuofcommudaﬂywﬁhblenchngubhbamycens,ofmrefmedmas

ﬁngisachmﬂlnmﬁngﬂxcpufmmewaﬁmeofdzeAAbamyceus
having various chemical compositions. With reference to Figure 8, both the zinc-carbon
mdmedhﬁncaenshweminiﬁalpotuﬁﬂoflbomljvom.famngoﬁinambsmﬁany
linear fashion. However, the zinc-carbon cell has a relatively sharter service life, relative to
the alkaline cell. nenichd-adnﬁmcanhasmiuiﬁalpomﬁalofahomuvohs,quicﬂy
falling off to a stable voltage of about 1.1 volts for most of its service life. Similarly, the
nickel-metal-hydride cell has an initial potential of about 1.25 volts, quickly falling off to a
stable voltage of about 1.1 volts for most of its service life. As known in the arz, the
service life of an alkaline cell is very dependent on load conditions such as drain rate: the
higher the drain rate, the sharter the service life. The service life of nickel-cadmiom or
nickel-metal-hydride cells, on the other hand, are substantially independent of load.

The video camcorders of Figures 6 and 7 operate on a nominal 6 volt dc source.
Thus, four 1.5 volt, size AA alkaline cells or five 1.2 volt, size AA nickel-cadmium cells
could be used. It is advantageous, however, to increase the number of cells, thereby
pmvidinginatamdscrviccﬁfcwmcclecuicalappmam Accordingly, six alkaline or six
nickel-cadmium celis are preferably locatable within the cavity of the cartridge of the
present invention. Alkaline cells are preferred where cell-rechargeability is not a factor;
nickel-cadmimneellsarcpmfmedwhmceﬂ-mhargubilityisdsired 1t will be obvious
to those skilled in the art that different cell chemistries and/or either a greater or lesser

-number of cells can be used.

To supply energy from the individual battery cells to the video camcorder and with
reference to Figure 1, the carmridge further comprises positive contact areas 132a-f and
negatve contact areas 134a-f. The positive and negative contact areas are preferably
positioned directly across from each other such that an individual battery cell is locatabie
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within cavity 112, between a positive and a pegative contact ares, e.g., 1322 and 134s,

ively. ,

The individual banery cells are preferably positioned within the cavity such thatall
of their positive contact surfaces face side wall 108 and all of their negative contact surfaces
face side wall 104. Accordingly, positive contact areas 132 are preferably located on side
wall 108 and negative contact areas 134 are preferably located on side wall 104, as shown
in Figure 1. Other positions for, number of and type of individual battery cells locatable
within the cavity will be obvious 1 those skilled in the art. '

Positive contact areas 132 preferably comprise individually positioned, substantially
rectangular menallic strips, e.g., copper, whose ceater portion is slightly bowed away from
side wall 108, creating a resilient surface for the positive contact area of an individual
banery cell to be positioned thereagainst. Negative contact areas 134 preferably comprise
individually positioned, substantially conical metallic springs, creating a resilient surface
for the negative contact area of an individual battery cell to be positioned thereagainst
Other types of positive and/or negative contact areas for the individual battery cells will be
‘obvious to those skilled in the art

In order to supply the video camcorder with its requisite d.c. volt source, positive
contact areas 132 and negative contact areas 134 are preferably electrically connected such
that the battery celis are connected together in series. Figure 9 is a schematic diagram
illustrating a preferred embodiment of connecting the individual battery cells in series,
wherein all of the bantery celis face the same direction.

Alternatively, the individual batery cells can be positioned such that their positive
and negative contact surfaces are positioned in alternating directions within the carmridge.
Figure 10 is a schematic-diagram illustrating a preferred embodiment of connecting the
individual battery cells in series, wherein the battery celis are positioned in alternating
directions. Other battery cell arrangements and/or electrical interconnections will be
obvious w those skilled in the art

The carmidge of the present invention preferably further includes recharging
circuitry and a connector for connection to an electrical power source, e.g., 110 VAC,
thereby allowing an energy pack or secondary cells located within the cavity of the cartridge
10 be recharged.

-12-
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With reference to Figure 5, the connectar preferably comprises prongs 514 and 516
rotatably mounted about pins 518 and 520, respectively. Prongs 514 and 516 preferably
are rotatable about 90° from a position substantially perpendicular with respect to the base,
allowing prongs 514 and 516 to be plugged into an a.c. outlet, to a position within recess
522,aﬂowingmg3514md516mbembleﬁuu'nwbnminm Recess 522 is
preferably dimensioned to aliow a user easy access t prongs 514 and 516.

The present invention provides for the excinsive use of primary cells and/or the
exclusive use of secondary cells. Figure 11 is a schematic diagram of a preferred
embodiment of a recharging circuit for use in the cartridge of the present invention, wherein
exclusively primary cells are to be located within the cavity of the cartridge. Prongs 514
and 516 (Figure 5) are preferably electrically connected to positive and negative contact
areas 502 and 504, respectively, via appropriate ac-to-dc converting circuitry, such as 2
diode bridge rectifier circuit 1102 and filter and Limiter circuit 1104. Various rectifier
circuits and filter and limiter circuits are well known in theart. :

As is known in the art, it is not recommended that primary cells be connected to &
recharging power source. Accordingly, switch 1106 is preferably provided to electrically
isolate leads 132a and 134f connected to the battery cells from the leads connected to the

~ energy pack via positive contact posts 124 and 126 and negative contact posts 128 and 130.

In this way, the primary cells located within the cavity of the cartridge will not be
inadvertently connected to the recharging power source.

Figure 11A is a pamial schematic diagram of a preferred embodiment of &
recharging circuit for use in the carwridge of the present invention, wherein exclusively
secondary cells are o be located within the cavity of the carmidge. Since only rechargeabie
celis are to be located within the cartridge, ieads 132a and 134f need not be electrically
isolated from the recharging power source. Thus, leads 1322 and 134f are electrically
connected directly to the recharging power source provided at the output of filter and lirniter
circuit 1104. 7

Figure 11B is a partial schematic diagram of a preferred embodiment of a
recharging circuit for use in the cartridge of the present invention, wherein either
exclusively primary or exclusively secondary cells can be located within the cavity of the
cartridge. Preferably, multi-pole, multi-throw switch 1108 has three-positions accessible
by the user to indicate whether an energy pack (position a), primary cells (position b) or

-13-
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secondary cells (position c) are located within the cavity of the cartridge. Positonsaand ¢
allow the recharging power source provided at the output of circuit 1104 to be supplied to
the energy pack and secondary celis, respectively. Position b elecrrically isolates the
recharging power source from primary cells. Optionally, 8 transfarmer (not shown) can be
included in the recharging circuit of Figures 11, 11A and/or 11B to decrease the amount of
time necessary to fully charpe the energy pack and/or the secondary cells.

Other ac-to-dc converting circuitry, electrical and/or switching arrangements will be
obvious to those skilied in the art. ’

Prongs 514 and 516 (Figure 5) aliow an energy pack and/or secondary celis located
within the cavity of the cartridge to be recharged when the cartridge is removed from the
video camcorder. With reference to Figures 1 and 11, prongs 136 and 138 can be
provided, either instead of or in addition to, prongs 514 and 516, to allow an energy pack
and/or secondary cells to be recharged without having to remove the cartridge from the
video camcorder. In addition to recharging, prongs 136 and 138 and prongs 514 and 516
also allow the video camcorder to be operated directly from an a.c. power source.

" " With reference to Figure 1, prongs 136 and 138 are preferably housed within 2
recess in a2 side surface of support base 102 contiguous with side wall 110, and are
connectable to an a.c. outlet via a two-conductor cord (not shown) having a two-prong
male connector at one end for connection to an a.c. outlet, and 2 two-prong female
connector at the other end for connection to prongs 136 and 138. Other connector designs
and/or placements of prongs 136, 138, 514 and 516 will be obvious to those skilled in the
art ‘

The carridge of the present invention can further comprise 8 device (not shown) for
indicating to a user the state of relative charge of either the energy pack or the individual
bartery cells taken collectively. The device can indicate the state of charge via, for example,
a green light eminting diode (LED) which remains illuminated when charpe is satisfactory, &
red LED which illuminates and/or flashes when charge is low, a plurality of LED's which
indicate state of charge based on how many of the LED's are illuminated, or a liquid crystal
display (LCD) which indicates state of charge based on how much of the display is
illuminated. Various state of charge devices are well known in the art

The preseat invention has thus far been described with reference to size AA battery
cells. Other cell sizes, however, can be used. For exampie, a lithium type battery cell is 2

-14-
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primary cell having an initial potential of about 3 volts. A common size of 2 commercially
available, 3 volt lithinm battery cell is 2/3 A, which is a cell having the same circumference
as a size A cell, but two-thirds the height thereof. Accordingly, 2 video camcorder can
operate on two 3 volt Lithium cells. As will be appreciated by those skilled in the art, a third
cell would extend the service life of the device.

Figure 12 illustrates a partial top view of the cartridge of Figure 1, including an
optional two-cell arrangement. With reference to Figure 12, two-cell contact arm 140 is
preferably positioned adjacent side wall 110 of the cartridge when not in use. Should a-
user desire to employ two 3 volt cells, contact arm l40p:votsmbmnally90°aboutpm
142 to contact arm support 144.

Two 3 volt cells are preferably positioned within the cavity such that their positive
contact surfaces face contact arm 140 and their negative contact surfaces face side wall 104.
Accardingly, positive contact areas 146 and 148 are preferably located on contact arm 140,
positioned to correspond with negative contact areas 134¢ and 134f, respectively. Cells
having a different cell chemistry, size, voltage and/or either a greater ar lesser number of

‘cells to be used will be obvious to those skilled in the art.

Positive contact areas 146 and 148 preferably comprise individually positioned,

~ substantially rectangular metallic strips, ¢.g., copper, whose center portion is slightly

bowed away from contact arm 140, creating a resilient surface for the positive contact area
of an individual battery cell to be positioned thereagainst. Other types of positive contact
areas will be obvious to those skilled in the art. ,

hthepnfenedembodxmemadewaﬂllOmcludesarwssedm(notshm)
corresponding to contact areas 146, 148 on contact arm 140. The recessed area in side wall
110 allows the contact arm to be positioned in abutting faghion with side wall 110 by
providing & space for contact areas 146, 148 when contact arm 140 is positioned
thereagainst.

Cell supports 150 and 152 are preferably provided to preciude movement of the
cells, thereby retaining the relarive position of the cells between contact arm 140 and side
wall 104. In the preferred embodiment, contact arm support 144 and cell supports 150 and
152 are retractably spring-biased, retracting when either an energy pack is located thereon
or another cell arrangement is employed. Other arrangements, including but not limited to
flip-up cell supparts, will be obvious to those skilled in the art.

-15-
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In the preferred embodiment, contact areas 146 and 148 are electrically connected
suchthnthctwo3vohcdkmhnﬁeswhhachow,thuebyprwidingthemqmim
dc source to the video camcorder. ﬁgmlBisuchmnﬁcdiagnminnmﬁngapmfmad
embodiment of connecting in series the cells to be used in Figure 12. With reference to
Figure 13, positive contact area 148 is preferably electrically connected to negative contact
ml%awhﬂeposiﬁvecommlﬁispefmblyebcuianymmdmposiﬁve
contact area 132a. Switch 1106 (1108)allowsﬁ:zns=noeonu'olmcharging,asdiscussed
above with reference to Figure 11 (Figure 11B). Other electrical interconnections will be
obvious to those skilled in the art

Enugypacksforusebyotherpmbleehcmwxppms,snchasccnnm
teiephones, are typically substantially narrower and longer than those far use by, e.g.,
video camcorders. Figure 14 illustrates 2 partial isometric projection of another preferred
embodiment of the cartridge of the present invention.

With reference to Figure 14, cartridge lMeommsesasupportbaseandsxdc
wﬂhl402-l408megmlthumthwhchmgah=fmnaamyapableofammmodamg

‘either an appropriately shaped energy pack or 2 plurality of cells. Cartridge 1400

preferably includes a lid (not shown) to rerin the energy pack or cells locatable in the
cavity, as well as suitable locking mechanisms (not shown) to secure the cartridge to the
cellular teiephone. Additionally, the bottom of the support base of carridge 1400
preferably comprises a positive and a negative contact area (not shown), the positions of
which preferably correspond to the positions of the positive and negative Contact areas,
respectively, of the cellular telephone.

The locking mechanisms and the positions of the positive and negative Contact areas
are preferably disposed to accommodate a piurality of different types of cellular telephones,
as discussed above with reference to the carridge of Figure 1.

To supply energy from an energy pack located in the cavity of carmridge 1400 to the
electrical appliance to which it is atached, cartridge 1400 further comprises positive contact
post 1410 and negative contact post 1412, which are electrically connected to the positive
and negative contact areas, respectively, located on the bottom of the support base.

Positive and negative contact posts 1410 and 1412, respectively, are preferably
located such that their relative positions correspond to the positions of the positive and
negative contact areas, respectively, of an energy pack to be located within the cavity of
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carwridge 1400. In the preferred embodiment, posts 1410 and 1412 are reractable and
spring-biased to provide urged contact with their respective positive and negative contact
areas on an energy pack. Other positive and negative contacting arrangements will be
obvious to those skilled in the art.

A hand-held cellular teiephone typically operates on a nominal 6 volt dc source.
Thus, as discussed above with reference to the cartridge of Figure 1, six size AA alkaline
or six nickel-cadmium cells are preferably locatable within the cavity of carridge 1400.
The six cells are preferably positioned therein as shown by cell outlines 1414 located in the
cavity.

_ Cartridge 1400 further comprises contact arms 1416 and 1418 preferably positioned
adjacent side wall 1404 of the cartridge when not in use. Contact arm 1416 pivots
substantially 90° about pin 1420 to first type of contact arm suppart 1422; contact arm 1418
pivots substantially 90° about pin 1424 to second type of contact arm support 1426 integral
with side wall 1408. Other types of contact arm supports will be obvious to those skilled
in the art . '

* Side wall 1404 preferably includes a recessed area adjacent each contact arm. The
recessed arcas in side wall 1404 aliow the contact arms to be positioned in abutting fashion
with side wall 1404 by providing a space for the.two contact areas (not shown) located on
the side of each contact arm adjacent side wall 1404 when the contact arms are positioned
thereagainst. _

To supply energy from the cells to the cellular telephone, contact arms 1416 and
1418 each preferably include two contact areas on each side thereof. Additionally, conical
springs 1428, 1430 and 1432, 1434 are preferably provided on side walls 1402 and 1406,
respectively. As discussed above with reference to the cartridge of Figure 1, the contact
areas located on contact arms 1416 and 1418 preferably comprise individually positioned,
substantially rectangular metallic strips whose center portion is slightly bowed, creating a
resilient surface for the respective contact area of the cell to be positioned thereagainst.
Other types of contact areas for the cells will be obvious to those skilled in the art.

As cellular telephones typically operate on a nominal 6 voit dc source, the contact
areas and conical springs which electrically contact the cells are preferably electrically
connected together in series. In the preferred embodiment, six alkaline or six nickel-
cadmium size AA celis are preferably locatable within the cavity of carmridge 1400. Cells
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havingadiﬁmc:nchmﬂsuymd/mdthuagmml&nmbaofcdkmbcnsed
will be obvious to those skilled in the art. For example, two 3 volt lithium cells may be
used, positionable, e.g., between side wall 1406 and a contact arm (not shown) pivotal
about side wall 1408. .

As discussed above with reference to the carmridge of Figure 1, cartridge 1400
preferably further includes recharging circuitry and a connector for connection to an
electrical power source, e.g., 110 VAC, thereby allowing an energy pack or secondary
eeﬂslomdwiminmeuvityofwnidgel@mbexechnged."lhns.pmngs(notshown)
nepr:fmblymnblymom:edonﬁ:ehckufthesupponbaseofcmddge 1400 and
retractable within a suitable recess therein. Additionally, prongs (not shown) can be
provided on the side of cartridge 1400, either instead of or in addition to, the prongs
located on the back thereaf.

Addiﬁonally,asdiscussedabovcwithxefmcewﬁ:cwnidge of Figure 1,
cartridge IMmcmnprkeadeﬁw(nm:hown)mindimmmofrdaﬁvechaxgeof
eim:rﬂxcmcrgypackortheoolhcﬁvemofchngcofthemycaﬂs.

" In Figures 1 through 14,memidgeofﬁ1epmmtinvenﬁonisi]hsnmddisﬁnct
from an electrical apparams. Elecrical connection from the power source (¢.g., 8n energy
packorbam-yccns)tomeelecnicalappammsispmfmhlyvinﬁeposidveandncgaﬁve
contact areas located on the exterier side of the base of the carwidge.

The carridge of the present invention can also include an optional power source
connector (not shown) located, ¢.g., in 2 recess of the support base integral with a side
wallofthecamidgc,andelecuicallyconnecwdmﬂ:eposiﬁveandnegaﬁveconmctmas
located on the exterior side of the base of the carridge. The optional power source
connector would enable, ¢.g., the power source located within the cartridge to be
electrically connected to apparams which is not suited for connection thereto via the contact
areas located on the exterior side of the base.

In Figure 15, the carmridge of the present invention is illustrated integral with an
electrical apparams. Specifically, Figure 15 illustrates the cartridge of Figure 1 integral
with the video camcorder of Figure 6. .

With reference to Figure 15, side walls 104-110 are integral with the video
camcorder. Contact areas 1502 and 1504.are electrically connected to the positive and
negative contacts, respectively, of the camcorder. The recharging circuitry, connector(s) o
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anac. powersupplyandamofchargemdmmrdcmembclocmd,fcrmplc on
one or mare of the side walls, or on a surface of the eiectrical apparams separate therefrom.

Thccarmdgcofmeprescntmmuonaccomodmsenhcrnnenergypackora
plmaﬁtyofindividualbawycdlsmsupplymgytoanebcmicahppm& Moreovez,
themmdgeofﬁxepmsanmvmﬁmawommMMaplmahtyofdiﬁauttyp&sofmgy
pack&asweuasaplwﬂnyofd:ﬁamttypesofmdmdndbmyeen&mdndmgpnmmy
or secondary and different sizes thereof. The cartridge also provides circuitry to recharge
the energy pack and/or secondary cells located therein. Thus, the cartridge of the present
invmﬁmmﬁdesamdegwofﬂadﬁﬁwmmnoﬁmdbymmgypmkalom.

AhhoughﬂmnmaﬁveeuﬂxxﬁnxnnsOfﬁwlneunuhmmnﬂonhuvebau:dcs:ﬁ:ﬂin
dmﬂﬁhrdmm&emmmﬁgdnwing&kismbemdumdthaﬂheinvmﬁm
is not limited to those precise embodiments. Various changes ar modifications may be
effected therein by one skilled in the art without departing from the scope or spirit of the

invention.
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WHAT IS CLAIMED IS:

1. A cartridge capable of accommodating eitl{er an energy
pack or a plurality of individual battery cells to supply energy
to an electrical apparatus having a positive contact and a
negative contact, said cartridge comprising:

a housing having first, second, third and fourth side walls
forming a cavity capable of accommodating the energy pack:

a first and a second contact area located on said housing, the
position of said first and said second contact areas corresponding
to the position of the positive contact and negative contact,
respectively, of the electrical apparatus;

a third and a fourth contact area located on said housing
within the cavity, said third and fourth contact areas
electrically connected to said first and said second contact
areas, respectively, the position of said third and said fourth
contact areas corresponding to the position of a positive contact
and a negative contact, respectively, of the energy pack locatable
within the cavity;

a plurality of fifth contact areas and a plurality of sixth
contact areas located on said first and second side walls, the
plurality of individual battery cells are locatable within the
cavity between said first and second side walls such that a
positive and a negative contact on each of the individual battery
cells are positionable against one of the plurality of said fifth
and sixth contact areas, respectively, wherein the plurality of
fifth and sixth contact areas are electrically connected sﬁch that
the plurality of cells are electrically connected to each other,
terminating in a positive and a negative contact area electrically
connected to said first and said second contact areas,
respectively; and

a locking mechanism for securely positioning said housing to
the electrical apparatus. )
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2. The cartridge of claim 1, said cartridge further
comprising: ' |

a device to retain the energy pack or the individual battery
cells within the cavity.

3. The cartridge of claim 1, said cartridge further
comprising means for recharging an energy pack located in the
'cavity. , '

4. The cartridge of claim 1, said cartridge further
comprising means for recharging battery cells located in the
cavity.

5. The cartridge of claim 1, said cartridge further
comprising:

a seventh and an eighth contact area located on said housing
within the cavity, said seventh and eighth contact areas
electrically connected to said third and said fourth contact
areas, respectively, the position of said seventh and said eighth
contact areas at least partially corresponding to the position of
a positive contact and a negative contact, respectively, of a
second energy pack.

6. The cartridge of claim 4, said cartridge further
comprising: ‘ ,

a contact arm locatable in a first position substantially
parallel to said fourth side wall and a second position
substantially parallel to said second side wall, said contact arm
having at least a seventh contact area electrically connected to
said first contact area, wherein at least one battery cell is
locatable between said at least one seventh contact area of said
contact arm and at least one of said sixth contact areas located
on said second side wall.

7. The cartridge of claim 4, said cartridge further
comprising:

-21-
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a contact arm having a second plurality of seventh contact
areas, said contact arm locatable in a first position
substantially parallel to said second side wall, wherein a second
plurality of battery cells are locatable within the cavity between
said contact arm and said second side wall such that a positive
and a negative contact on each of the second plurality of battery
cells are positionable against one of said seventh and sixth
contact areas, respectively, wherein the second plurality of
seventh and sixth contact areas are electrically connected such
that the second plurality of cells are electrically connected to
each other, terminating in a positive and a negative contact area
electrically connected to said first and said second contact
areas, respectively. )

8. The cartridge of claim 7, wherein said contact arm is
further locatable in a second position substantially parallel to
said fourth side wall.

- 9. The cartridge of claim 1, said cartridge further
comprising:

a seventh and an eighth contact area located on said housing
within the cavity, said seventh and eighth contact areas
electrically connected to said third and said fourth contact
areas, respectively, the position of said seventh and said eighth
contact areas at least partially corresponding to the position of
a positive contact and a negative contact, respectively, of a
second energy pack.

10. A cartridge capable of accommodating either an energy
pack or individual battery cells to supply energy to an electrical
apparatus having a positive contact and a negative contact, said
cartridge comprising:

a housing having first, second, third and fourth side walls
forming a cavity capable of accommodating the energy pack;

a first and a second contact area located on said housing, the
position of said first and said second contact areas corresponding
to the position of the positive contact and negative contact,
respectively, of the electrical apparatus;

-22~
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a third and a fourth contact area located on said housing
within the cavity, said third and fourth contact areas
electrically connected to said first and said second contact
areas, respectively, the position of said third and said fourth
contact areas corresponding to the position of a positive 7
contact and a negative contact, respectively, of the energy pack
locatable within the cavity: ,

a plurality of fifth contact areas located on said second
side wall;

a first contact arm having a plurality of sixth contact
areas located on a first side thereof, said first contact arm
locatable in a first position substantially parallel to said
second side wall, wherein a first plurality of battery cells are
locatable within the cavity between said first contact arm and
said second side wall such that a positive and a negative
contact on each of the first plurality of battery cells are
positionable against one of said sixth and fifth contact areas,
respectively:; L

a plurality of seventh contact areas located on said fourth
side wall;

a second contact arm having a plurality of eighth contact
areas located on a first side thereof, said second contact arm
locatable in a first position substantially parallel to said
fourth side wall, wherein a second plurality of battery cells
are locatable within the cavity between said second contact arm
and said fourth side wall such that a positive and a negative
contact on each of the second plurality of battery cells are
positionable against one of said eighth and seventh contact
areas, respectively:;

-23-
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a plurality of ninth contact areas located on a second side
of said first contact arm and a plurality of tenth contact areas
located on a second side of said second contact arm, wherein a
third plurality of battery cells are locatable within the cavity
between said first contact arm and said second contact arm such
that a positive and a negative contact on each of the third
plurality of battery cells are positionable against one of said
ninth and tenth contact areas, respectively;

wherein the plurality of fifth, sixth, seventh, eighth,
ninth and tenth contact areas are electrically connected such
that the first, second and third plurality of cells are
electrically connected to each other in series, terminating in a
positive and a negative contact area electrically connected to
said first and said second contact areas, respectively; and

a locking mechanism for securely positioning said housing to
the electrical apparatus.
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