
1      BATTERY PACK, BATTERY CHARGER AND ELECTRONIC EQUIPMENT USING
BATTERY PACK                    BACKGROUND OF THE INVENTION  Field of the
Invention:          The present invention relates to a battery pack, a
battery charger, and an electronic equipment using the battery  pack, and
more particularly to 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.  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. In
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 battery pack could be engaged with
the 



battery charger and the electronic equipment.          In the conventional
battery pack, the battery charger to
2    which the pack is fixed and the electronic equipment described  above,
only the battery pack having at least a bottom face  taking the same shape
can be fixed and used. Therefore, there  has been a problem that the shape
and capacity of the pack have  neither flexibility nor expandability.
SUMMARY OF THE INVENTION          It is an object 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
at such                                       3   a position that charging
or discharging can be performed.          According to the present
invention, 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 shape on the apparatus
side. In the electronic equipment, therefore, battery 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
4    has one built-in battery cell acting as a minimum unit. Some  recent
electronic equipments can be operated at a voltage of one  battery cell,
for example, at a voltage of 1.2 to 3.6 V, for  example. Accordingly, the
battery pack including one cell has a  minimum structure correspondingly.
A battery cell 11 is built in a battery pack 10.  Positive and negative
electrode 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 cell 11. 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                                       5    at such a
position as to correspond to the projection of the  charger or the
electronic equipment. Consequently, only the  battery pack having the dent
at the corresponding position can  be fixed to the charger or the
electronic equipment.          FIG. 3 is a block diagram showing the
structure of  another 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. In 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
6   electronic equipment is provided on the bottom between a central  cell
and a right cell, and no concave portion is provided on the  right side
face in the width direction.          FIGS. 3 (c), (d) and (e) show
examples in which two  battery cells shown in FIGS. 2, 3 (a) and 3 (b) are
overlapped  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                                      7    terminal 14 of
the pack is also provided.          FIG. 4 (b) is a side view showing the
structure in which  the battery pack having one cell built therein is fixed
to an 



equipment. 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 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 equipment 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                                      8  



clicks 34 and 35 provided on the central band-shaped projection  33.
In FIG. 4, a left side (shown by A in FIG. 4) and a  lower 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  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     



9   in which the pack fixing portion of the equipment 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.          While the
example in which the clicks are provided in  three lines on the equipment
side as the means for engaging the  battery pack 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
10   without departing from the spirit or scope of the present  invention
as defined in the appended claims.              What is claimed is:
1. In a battery pack having an optional number of  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
12   negative electrode terminals of the battery pack having the one  cell
built therein and disposed at such a position that charging  or discharging
can be performed.    


