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/i"" BATTERY PACK, BATTERY CHARGER AND ELECTRONI C EQUI PNENT -USI.NG,
* BATTERY PACK BACKGROUND OF THE | NVENTI ON " Fi el'd¥of the
| nventi on: The present invention relates to a battery pack, a

battery charger, and an el ectronic equi pnent using the battery pack, and
nore particularly to plural kinds of battery packs having an optional
nunmber of battery cells built thereinl a battery charger capable of
charging the battery packs, and an el ectronic equi pnent capabl e of using
the battery packs. Description of the Related Art: FIG 1is a
side view showi ng the structure of a battery ck ' rior
art. For exéﬁﬁ ,YéP@SHVeﬁP?G%%X Cﬁﬁﬁﬁﬁ@rﬁNBaEkggBRﬂﬁﬁgﬁ%ﬂkﬁﬂﬁﬁﬁhbgng cells
51 and 52 built therein, and positive el ectrode and negative el ectrode
termnals 53 and 54 have been posiBATIHRES 8ACKoth ends of a side face. In

a battery charger for charging the battery pack and an electronic

equi pment using the batteryEﬁggﬁBOVBP QK INVENTIONeo canera with a
built-in recorder, a video light and the |ike, only the battery pack has
been engaddeld efatheghnvepbiony type battery pack, cells have been

overl apped in the thickness direction, for exanple, to obtain a high
capacity so that tItee plreglntajpmedntidny pelbiesety pabitioemy gduk emgaged with
t he

battery charger, and an electronic equipment using the battery
pack, and more particularly to plural kinds of battery packs
having an optional nﬁmber of battery cells built therein, a
battery charger capable of charging the battery packs, and an
electronic equipment capable of using the battery packs.
Description of the Related Art:

FIG. 1 is a side view showing the structure of a battery
pack according to the prior art. For example, a conventional
battery pack 50 has had two battery cells 51 and 52 built
therein, and positive electrode and negative electrode terminals
53 and 54 have been positioned on both ends of a side face. 1In
a battery charger for charging the battery pack and an
electronic equipment using the battery pack, for example, a

" video camera with a built-in recorder, a video light and the
like, only the battery pack has been engaged. In a high capacity
type battery pack, cells have been overlapped in the thickness
direction, for example, to obtain a high capacity so that the
high capacity type battefy pack could be engaged with the
battery charger and the electronic equipment.

In the conventional battery pack, the battery charger to



battery charger and the el ectronic equi pnent. In the conventiona

* battery pack, the battery charger to

2 whi ch the pack is fixed and the el ectronic equi pnent described above,
only the battery pack having at |east a bottomface taking the same shape
can be fixed and used. Therefore, there has been a problemthat the shape
and capacity of the pack have neithe2 flexibility nor expandability.
SUMVARY OF THE | NVENTI ON It is an object of the present invention
to solve the above-nentioned problens of the prior art and to provide

plural kinds . of battery.pagks $avi an gptional nunber of batter. cells
buil t therBHfh y‘ﬁat‘-’f’&i‘ylgh e %&%%ﬁ\eeeg‘gcéfﬁﬁpb?nﬁq‘fh@“e‘bfat eesﬁlfléggks and
an el ectroni c equi pnent cagable of using.the battery packs.
Accor di ng 3RV £8g¥cther Pehkehy fask haydas: pénleafbra PPt dAed
provi des a batter¥@Pack havi ng the optional nunber of battery cells built
t herei n, Wiy £hehspret 8RRPRCah hehfiixgd apdcnfigdbet TRRFEEWR e tdesr
positive el ectrode and negative electrode terminals is snaller than a
wi dt h of thas theene@y pgeblen gt Hdrembapea abdt capgcttinrgerththdagk have
el ectroni c apparatus using a battery pack are characterized by conprising
a battery mmmigther flexibility nor expandability.
SUMMARY OF THE INVENTION
It is an objeét.of the present invention to solve the
above-mentioned problems of the prior art and to provide plural
kinds of battery packs having an optional number of battery
cells built therein, a battery charger capable of charging the
battery packs and an electronic equipment capable of using the
battery packs.
According to an aspect of the present invention, there
is provided provides a battery pack having the optional number
of battery cells built therein, which is characterized in that a
spacing between centers of positive electrode and negative
electrode terminals is smaller than a width of the battery cell.
Furthermore, a battery charger and an electronic apparatus using
a battery pack are characterized by comprising a battery pack
fixing plane capable of fixing a battery pack having at least
two cells built in parallel, an engaging means for engaging a
battery pack having at least one cell built therein with the
battery pack fixing plane, and a connecting means connected to

positive electrode and negative electrode terminals of the

battery pack having one cell built therein and disposed &t such



fixing plane capable of fixing a battery pack having at least two cells
“built in parallel, an engaging neans for engaging a battery pack having at
| east one cell built therein with the battery pack fixing plane, and a
connecting nmeans connected to positive electrode and negative el ectrode
termnals of the battery pack having one cell built therein and di sposed
at such _ - 3 3 a position that charging
or di schargi ng can be perforned. According to the present

i nvention, the term nal shape of each of the battery packs having

different dYSarmhARtRd Snafihd ok (i dditd ANy Rah phaperplride Datery

pack havi ng mni mum unit structure, an battery pac

opt i onal - bottom shane 430, e eGAYEL ! NG aNaPe RO Lhen ARPRIALYS,

side. In the electionic e eref ore, téry pac aving - vari ous
shapes and_gapagi ti ca used. . . BRI EF, DESCRI PTI ON OF THE
AN NGs oF SRR ' &HE BaBBelE ks naving, S EERETE  PLEYR CIRPSE 08 1 ery
ack according to the prior art:; I 2 is a block djiagram show ng
Phe st ructREEAd £ BB SPpmiaek ThARRIth H0e BEEEEN: DRFE MY HID % appl | o0

FIG 3 is a block diagramshow ng the structure of _another battery pack to
whi ch t he ToHEEBHR Yhite StEYRtIEe apphd deie baggery pack having an optional .

bottom shape can be engaged with the shape on the apparatus
side. 1In the electronic equipment, therefore, baftery packs
having various shapes and capacities can be used.

BRIEF DESCRIPTION OF THE  DRAWINGS

FIG. 1 is a side view showing the structure of a battery
pack according to the prior art;

FIG. 2 is a block diagram showing the structure of a
battery pack to which the present invention is applied;

FIG. 3 is a block diagram showing the structure of
another battery pack to which the present invention is applied;
and

FIG. 4 is a front view showing the structure of the face
of an equipment to which the battery pack is to be fixed
according to the present invention, and a sectional view along
the dotted line portion.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of the present invention will be described
below in detail. FIG. 2 is a block diagram showing the
structure of a battery pack to which the present invention is

applied. With the structure shown in FIG. 2, the battery pack



FIG 4 is a front view showi ng the structure of the face of an equi pnent
*to which the battery pack is to be fixed according to the present

i nvention, and a sectional view along the dotted |ine portion.

DESCRI PTI ON OF THE PREFERRED EMBODI MENTS An enbodi ment of the
present invention will be described belowin detail. FIG 2 is a block

di agram showi ng the structure of a battery pack to which the present
invention is applied. Wth the structure shown in FIG 2, the battery pack
4 has one built-in battery cell acting as a mninumunit. Sone recent

el ectronic equiﬁnents can be operated at a voltage qf ,one batte%%1cell

for exanpl Bas £1¢ RGktdd Sptiesyicell ASEingpAs & FPBUmARREYr i RIBE t he
battery pack including one cell has a mninmmstructure correspondingly.
A battery ¥efent electyignic pauirBaRterAhdik CRBratpdsati devakierdfe gt idne
el ectrode termnals 12 and 13 for deriving the power of the cell and a
communi cat bavtery meldl, Lorf exampde ecat iy vdldagssicfudl- 2char i gV aniiint  of
cell are provided on one of side faces in a longitudinal direction. The
positive ekamplede Frabuddgglyyethé doatrioriey tpaok dakcdudingndng cakle Has laow
and cylindrical electrodes. The distance between central axes of the
cyl i nders minimim dtmicturet coteespendiatglgnal | er than the
A battery cell 11 is built in a battery pack 10.
Positive and negative €lectrode terminals 12 and 13 for deriving
the power of the cell and a communication terminal 14 for
detecting the residual charging amount of cell are provided on
one of side faces in a longitudinal direction. The positive
electrode and negative electrode terminals 12 and 13 are hollow
and cylindrical electrodes. The distance between central axes
of the cylinders of both the electrodes is set smaller than the
width (diameter) of the battery celllll. The communication
terminal 14 is a plate-shaped electrode, and an optional number
of terminals having other functions may further be provided.
Concave portions 15 and 16 acting as engaging means for
engaging the battery pack with the charger or the electronic
equipment are provided in the vicinity of the bottom of both the
side faces in the width direction (faces which are in contact
with the charger or the electronic apparatus). Four concave
portions 15 and 16 are engaged with clicks acting as the
engaging means of the charger or the electronic equipment which

will be described later on, thereby fixing the battery pack to

the charger or the electronic equipment. A dent 17 is provided



width (dianmeter) of the battery cell 11. The comunication termnal 14 is
" a plate-shaped el ectrode, and an optional nunber of term nals having other
functions nmay further be provided. Concave portions 15 and 16
acting as engaging neans for engaging the battery pack with the charger or
the electronic equipnent are provided in the vicinity of the bottom of
both the side faces in the width di rettion (faces which are in contact

wi th the. charger or the el ectronic apparatus). Four concave portions 15
and 16 are engaged with clicks acting as the engaging nmeans of the charger

or the el egl raphie LPYATERL ¥HI €5 cé’%x_lésﬂ&dd%%crthge?ré LeL i .of Rgeby

fixing the battery pack to the charger "or the electronic equi pnment. A dent

17 is prov'ﬁ%ib : . at
position 5% e?%f?%gggh&lfgtfﬁ%l%r%ﬂ%§RW%ﬂ$'ofGPﬂgquégFl ?<gﬁﬂfﬁg%

| ect [ ' t. I | h bat k_havi.ng the dent
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applied. FIG 3 (a).is a sid% vi ew_showi ng the structure of a battery
pack having two b 1%ty € Ps Bﬁ?ktd%?ﬂﬁ%ﬂrﬁhQWAFHaﬁﬁglSEE“?ENre i tioning,

when t he batte&y pack is | oaded on a charger or an, . . .
anothér battery pack to which the present invention is applied.

FIG. 3 (a) is a side view showing the structure of a battery
pack having two battery cells built therein. A channel 20 for
positioning, when the battery pack is loaded on a charger or an
electronic equipment, is provided on the bottom of the pack.
The channel 20 is engaged with a band-shaped projections
provided on the charger or the electronic equipment which will
be described later on so that it can be loaded on a
predetermined position. A concave portion which is or is not
engaged with the click of the charger or the electronic
equipment is provided in the middle of the channel 20. A
concave portion 21 similar to the example of FIG. 1 is provided
in the vicinity of the bottom of both side faces of the pack in
the width direction.

FIG. 3 (b) is a side view showing the structure of a
battery pack having three battery cells built therein. 1In the
same manner as in (a), a channel 20 for positioning, when the
battery pack is loaded on the charger or the electronic
equipment, is provided on the bottom of the pack. A concave

portion 22 to be engaged with the click of the charger or the



el ectroni c equi pnent, is provided on the bottom of the pack. The channel
20 is engaged wth a band-shaped projections provided on the charger or
the el ectronic equi prrent which will be described |ater on so that it can
be | oaded on a predeterm ned position. A concave portion which is or is
not engaged with the click of the charger or the electronic equipnent is
provided in the mddle of the channel 620. A concave portion 21 simlar to
the exanple of FIG 1 is provided in the vicinity of the bottom of both
side faces of the pack in the width direction. FIG 3 (b) is a

id i i_ng .t.h f_a. bat [
cel | bul (4 0aehi CafLpatt' s BrcRided BB ¥BlE e O HiIdH®5 BBhLERY
itioning, . when the. tt i s | oaded he ch ar .t
Bl et roni ¥ IdarBnent1oRE SFLir GEE 0 FRBCESE: BHF bToR e pade koL SR kb
ti 22 tq be, d wth- the click of th h th
gor gﬁgctﬁaﬁ gdﬁggﬁgﬁ? ¥% ‘%J&ﬂﬁﬁ{%ﬁrgﬁglﬁgtfoﬁ{gggmg;n aecentral cel
and a right cell, and nqQ concave portion is provided on ,the . right side
face in the widthEdPecti 6f): (d) and (&)cghoy ?5)"“,@?%? Ja‘?'nd“’eb(’@h %ﬁ’&w

exanples in which two battery cells shown in FIGS. 2, 3 (a) and 3 (bh) are
over | appedatteryheehdsghhon rHEtEIGS + @ /08t 420 anfli Jn(Rh ks Qrerkappedt i ve

in the height direction to obtain a high capacity. Respective
bottom shapes thereof are almost the same as in the pack in
which the cell is a single layer.

FIG. 4 is a front view showing the structure of the face
of a battery charger or an electronic equipment to which the
battery pack is to be fixed according to the present invention
and a sectional view along the dotted line portion. Clicks 31,
32 and 34 to 37 acting as engaging means for engaging with and
holding the battery pack are provided on the face of an
electronic equipment 30 to which the battery pack is to be
fixed.

Pins 38 and 39 are terminals for coming in contact with
the positive electrode and negative electrode terminals 12 and
13 of the battery pack to perform charging or discharging, and
are provided at positions corresponding to the terminal
positions of the pack for one cell. In the case of the charger,
a pin cover 40 for usually covering the pins 38 and 39 and for
receding into the equipment 30 when the pack is to be fixed is
provided in order to prevent the short circuiting. In addition,

another pin for coming in contact with the communication



bott om shapes thereof are alnost the sane as in the pack in which the cel
is a single |ayer. FIG 4 is a front view show ng the structure of
the face of a battery charger or an el ectronic equi pment to which the
battery pack is to be fixed according to the present invention and a
sectional view along the dotted line portion. Cicks 31, 32 and 34 to 37
acting as engagi ng neans for engaging”™ith and holding the battery pack
are provided on the face of an electronic equipnment 30 to which the
battery pack is to be fixed. Pins 38 and 39 are termnals for
comng in contact. wwth the posjtive el ectrode and negative el ectrode

terninal s 4Srmipl 1 Gf the Backely pRK RFOVEEPHor m chargi ng or
di scharging, and are provided at positions corresponding to the, terninal
positions of the P&k flor(Pdndscal F1ldenviewe heselngr thre SEREFHRFS 1 vHiich
cover 40 for usually covering the pins 38 and 39 and for receding into the
equi pnent Be alrkame pagkk haying ore f¢eddd huslltptherasd i HixRG t am event
the short circuiting. In addition, another pin for coming in contact with
t he commuréquipmant. In a case where the pack 10 is to b& fixeds iheal 14 of
t he pack is also provided. FIG 4 (b) is a side view show ng the
st ruct ur e conadie lportttienisall 6eand phé kptwwidegl @ne boehl shdel| fadderef ithes fi xed
to an
pack 10 in the width direction (side and bottom faces may be all
right in case of two or more cells) and the clicks 31, 32, 34
and 35 provided on the face of the electronic eguipment to which
the battery pack is to be fixed are first aligned in position,
the bottom of the pack 10 is caused to come in contact with the
face of the electronic equipment to which the battery pack is to
be fixed, the pack 10 is then moved upward to engage and fix the
clicks and the concave portions each other, and the terminals 12
and 13 of the pack are connected to the pins 38 and 39 of the
equipment. A dotted line 42 in FIG. 4 (b) indicates a position
at which the pack having two cells built therein is fixed, and
further extends to the left side and protrudes from the
equipment in case of the pack having three cells built therein.

The clicks 31 and 32 are provided on a right side
projection 41 on the fixing face, and are engaged with all the
battery packs. The clicks 34 and 35 provided on a central band-
shaped projection 33 act for the engagement with a battery pack
having at least one cell. Since the battery pack having two or

more cells provided in the width direction is engaged with the

left clicks 36 and 37, it may or may not be engaged with the



equi pnent. In a case where the pack 10 is to be fixed, the concave

- portions 15 and 16 provided on both side faces of the pack 10 in the width
direction (side and bottomfaces may be all right in case of two or nore
cells) and the clicks 31, 32, 34 and 35 provided on the face of the

el ectronic equi pnent to which the battery pack is to be fixed are first
aligned in position, the bottomof tBe pack 10 is caused to cone in
contact with the face of the electronic equipnent to which the battery
pack is to be fixed, the pack 10 is then noved upward to engage and fix

15 0t °t ho Deeiard: eBfnda: BEOUIHE O, e S8ndealoBant TR LRRIREAConA

dotted line 42 in FIG 4 (b) |nd|cates a position at which the pack having
two cells Blrilt thereinis fixed, and further extends to the left side and
protrudes fromthe pment in case of the pack haV|gggthree ceIIs bui | t

t her ei n. ITh@(}@I -i éksaziefhE e fshaymoPYdddiBn htang
projection 41 on the fixing face, and are engaged with all the battery
packs. ThelaweIleddes (BAdOBStRe ofAxiay diace Eont the bahtery fmgledayeopect i on
33 act for the engagenent with a battery pack having at |east one cel
Si nce t he prtiesrbiopsckubagragepanedr Accoadiagly,pibviseppssibiliee ta din
direction is engaged with the Ileft clicks 36 and 37, it may or nmay not be
engaged wid tbattery pack having an optional shape in whi@h the optional
number of battery cells are arranged in parallel or series. All
the battery packs can be engaged and held with the right clicks
31 and 32 and the central clicks 34 and 35. In this case, the
left clicks 36 and 37 are not required. However, a large pack
can be stably held by using the left clicks 36 and 37.

While the embodiments of the present invention have also
been disclosed, the following variant according to the present
invention may also be proposed. Although the example in which
the two directions of the battery pack fixing face of the
equipment are opened has been disclosed in the embodiment, it is
also possible to suppose a structure in which three directions
other than the projections having the pins provided thereon are
opened, for example. In this case, the pack having three cells
shown in FIG. 3 (b) built therein can also have a structure in
which a terminal is provided on both sides of a central cell.

It is also possible to suppose a structure in which only one of
left and right sides or only a lower side is opened.

Furthermore, it is also possible to suppose a case in

which a cover of the battery pack is provided, that is, a case



clicks 34 and 35 provided on the central band-shaped projection 33.

In FIG 4, aleft side (shown by Ain FIG 4) and a |ower side (B) on the
fixing face for the battery pack have no projections but are opened.
Accordingly, it is possible to fix a battery pack having an optional shape
in which the optional nunber of battery cells are arranged in parallel or
series. All the battery packs can be ®ngaged and held with the right
clicks 31 and 32 and the central clicks 34 and 35. In this case, the left
clicks 36 and 37 are not required. However, a large pack can be stably

hel d by usigngntibg kﬁétggékcffkfﬁé Ft3én of the e%&gﬁdéh€|1%_€”396§é@nts of

the present invention have al so een disclosed, the foll ow ng vari ant

according he e jon ; 0; be g@gﬁ@ﬂ ht Rough~t he
exanpl e instp\%?r?itedh R'ELE% %otllclilﬁr/gé(fyté‘lednsﬁg¥hté%§ fi%t%géy pa kaéxi ng fate of the
equi pnment _gre_ o ascbgen dj scl |,Nn I thealal |

possi bl e Péiagl&p%g@ggégs Irfu](:: urrg i%n b\%/r%]:%gﬁyt R%@g t?i%@r)%gq %slealgithlgﬁot a%fst he
proj ections .havi.ng_the,pihs provided thereon are o ed, fqr .e I'n
TS case e sAcRanauPalr < Presert ToRanroR s Sari et Eioato i n
can al so have a.structure in which a termnal is provided on both sides of
a central @elt *Srt is al so possi bl e to suppose a structure in which only

one of left and rjight sjdes or only a_lower side,is opened. . .
Furthernore, it i ¥%3E50t 8s%¥iWR}%(}QS&E&8£§tBeCS cks arnthiRPVAIeEvER of the

battery pack is_provided, that is, a case )
three lines on the equipment side as the means for engaging the

battery péck with the equipment, clicks may further be provided
in four or more lines for engagement with both side faces of a
pack having three or more cells built therein, for example.
Furthermore, it is also possible to propose engaging means
having a click provided on the pack side and a concave portion
or hole provided on the equipment side.

As described above, the present invention has the effect
that the terminal shape of each of the battery packs having
different bottom shapes is unified to the terminal shape of the
battery pack having a minimum unit structure and the battery
pack having an optional bottom shape can be engaged with the
equipment side, and therefore, battery packs having various
shapes and capacities can be used in the electronic equipment.

| Having described preferred embodiments of the present
invention with reference to the accompanying drawings, it is to
be understood that the present invention is not limited to the
above-mentioned embodiments and that various changes and

modifications can be effected therein by one skilled in the art



9 in which the pack fixing portion of the equipnment is a closed space.
"Also in this case, if there is a battery pack fixing plane capable of
fixing a battery pack having at |least two cells built in parallel, the
present invention can be applied thereto as it is. Wil e the
exanple in which the clicks are providis in three lines on the equi pnent
side as the neans for engaging the battery pack with the equi pnment, clicks
may further be provided in four or nore lines for engagenent with both
side faces of a pack having three or nore cells built therein, for

exanpl e. R tHeear aﬂﬁinigsf%bﬁotﬂé’séé-dgngcn?%agggﬁgz\%gegg??#%%éﬁans

having a click provided on'the pack si or hole
provi ded onj S84 hdg. s ri.hed above, the present

i nvention htlﬂs%e ef Eeggltareft%hgte %Retttl%ra}ﬁpr#egﬁggglg\ ‘each of the battery
packs having different bottom shapes is unified to the term nal shape of
the battery pack having a mnimumunit structure and the battery pack
havi ng an optional bottom shape can be engaged with the equi pnent side,
and therefore, battery packs having various shapes and capacities can be
used in the el ectronic equipnent. : Havi ng descri bed preferred
enbodi nents of the present invention with reference to the acconpanying
drawings, it is to be understood that the present invention is not limted
to the above-nentioned enbodi nents and that various changes and



nodi fications can be effected therein by one skilled in the art
10 w t hout departing fromthe spirit or scope of the present . invention
as defined in the appended cl ai ns. is clained

thereim oY PR battery pack char aQFZF.e;eSf in M\llﬂ\\l\’flll \\ItPlUII\
spaci ng between centers of positive el éttrode and negdti Ve Bl et rode

terminals is smaller than a width of the battery cell. . 2. A
battery charger characterized by conpri sing: a battery pack fixing
pl ane capalhg+ofisf bXaiged® Ppitery pack having at |least two cells built in
paral l el ; an engagi ng neans for engaging a battery pack having at

least one cell buiht thergighmiddy HhakPALYERY AR 1SHI nihBag: o and
battery cells built therein, |

the battery pack characterized in that:

a spacing between centers of positive electrode and
negative electrode terminals is smaller than a width of the
battery cell.

2. A battery charger characterized by comprising:

a battery pack fixing plane capable of fixing a battery
pack having at least two cells built in parallel;

an engaging means for engaging a battery pack having at
least one cell built therein with the battery pack fixing plane;
and

a connecting means connected to positive electrode and
negative electrode terminals of the battery pack having the one
cell built therein and disposed at in such a position that
charging or discharging can be performed.

3. An electronic equipment using a battery pack,
characterized by comprising:

a battery pack fixing plane capable of fixing a battery
pack having at least two cells built in parallel;

an engaging means for engaging a battery pack having at
least one cell built therein with the battery pack fixing plane;
and

a connecting means connected to positive electrode and



a connecting neans connected to positive electrode and negative el ectrode
‘terminals of the battery pack having the one cell built théfein and"

di sposed at in such a position that charging or discha

per f or med. 3. An el ectronic equipnment using a I)ﬂllm mrm m"" L'l
characterized by conprising: a battery pack fixwrngeplaner capa

of fixing a battery pack having at led$t two cells built in parallel;

an engagi ng neans for engaging a battery pack having at |east one cel
built therein with the battery pack fixing plane; and a

gl
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or discharging can be performed.



