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(54) Battery apparatus and electronic equipment

(57) A battery apparatus and electronic equipment,
in which the battery apparatus having a characteristic
compatible with the electronic equipment can be suitably
attached to the electronic equipment, and which are ad-
vantageous in miniaturizing themselves and improving
their operability. In a battery apparatus (100), an identi-
fication section (18) of the battery apparatus (100) serves
to identify a characteristic of the battery apparatus (100),
and which is provided on an end surface (1022) and on
both sides of a battery-side terminal (14) in the width
direction (W) of the battery apparatus (100). The identi-
fication section (18) is configured with identification re-
cesses (1802), (1804) formed in a manner open to the
end surface (1022), and at least one of the positions,
cross-sectional shapes, and lengths on the end surface
(1022) of the identification recesses (1802), (1804) is
formed on the basis of the characteristic of the battery
apparatus. In the identification (18), the cross-sectional
shape and length of the identification recess (1802) is
formed on the basis of the characteristic of the battery
apparatus (100).
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Description

Technical Field

[0001] The present invention relates to a battery ap-
paratus, and electronic equipment which operates by the
battery apparatus.

Background Art

[0002] There have been provided a battery apparatus,
and electronic equipment which has a battery attachment
section to which the battery apparatus is attached, and
operates by power supplied from the battery apparatus
(see, e.g.,
[0003] Japanese Patent Publication No. 2508447).
[0004] If the electronic equipment is to be used by at-
taching the battery apparatus thereto, it is required that
a battery apparatus having a capacity suitable for a cur-
rent to be consumed by the electronic equipment be at-
tached to the electronic equipment. Therefore, it is pref-
erable to permit attachment of only a battery apparatus
having a suitable capacity, to the battery attachment sec-
tion, and not to permit attachment of a battery apparatus
not having a suitable capacity.
[0005] Thus, conventionally, e.g., around the middle
of an attachment surface of the battery attachment sec-
tion of the electronic equipment, a projection (recess) is
provided which projects outward from the attachment
surface, and in a bottom surface of the battery apparatus
which faces the above-mentioned attachment surface, a
recess (projection) is also provided so as to be hollowed
out from the bottom surface  of the battery apparatus.
And it is configured such that only when the projection
and the recess match, attachment of the battery appa-
ratus to the attachment section is permitted, and such
that when they do not match, attachment of the battery
apparatus to the battery attachment section is prohibited
(see, e.g., Japanese Patent Publication No. 3427900).
[0006] Further, a battery charger as electronic equip-
ment for charging the battery apparatus needs to set
proper charging current values for supply to a plurality of
types of battery apparatus, each having a different char-
acteristic (capacity, suitable charging current, or the like).
Thus, e.g., a switch for switching charging current values
is provided on the battery charger, and a user operates
the switch according to the battery apparatus.
[0007] However, if the recess is provided around the
middle of the attachment surface or the bottom surface
of the battery apparatus or the electronic equipment, due
to the fact that substrates and electronic components are
disposed around the middle of the attachment surface
and the bottom surface, the size of the battery apparatus
or the electronic equipment must be increased, depend-
ing on the depth of the recess, and this configuration has
been disadvantageous in miniaturizing the battery appa-
ratus and the electronic equipment.
[0008] Further, in the case where the switch for switch-

ing charging currents is provided on the battery charger,
the user must operate the switch for each different char-
acteristic of the battery apparatus, and this configuration
has been disadvantageous in improving their operability.
The present invention has been made in view of such
circumstances, and an object thereof is to provide a bat-
tery apparatus and electronic equipment, in which the
battery apparatus having  a characteristic compatible
with the electronic equipment can be suitably attached
to the electronic equipment, and which are advantageous
in miniaturizing themselves and improving their opera-
bility.
[0009] Further, another object of the present invention
is to provide electronic equipment which can operate suit-
ably according to a characteristic of a battery apparatus,
and which is advantageous in enhancing its usability.

Disclosure of the Invention

[0010] To achieve the above-mentioned objects, a bat-
tery apparatus of the present invention is characterized
as follows. The battery apparatus includes: a case having
a width, a thickness, and a length; a battery cell accom-
modated inside the case; and a battery-side terminal pro-
vided on an end surface which is positioned at one of
ends of the case in a length direction and which is elec-
trically connected to the battery cell. A bottom surface
positioned on one side of the case in a thickness direction
is aligned with an attachment surface of a battery attach-
ment section of electronic equipment to attach the battery
apparatus by sliding the case along the length direction
thereof, and the battery-side terminal comes in contact
with an attachment section-side terminal of the battery
attachment section. The battery-side terminal is provided
on the end surface, and an identification section for iden-
tifying a characteristic of the battery apparatus is provid-
ed at a location which is on the end surface and which
is on a side of the battery-side terminal in the width di-
rection. The identification section is configured with an
identification recess formed in a manner open to the end
surface, and at least one of a position, a cross-sectional
shape, and  a length of the identification recess is formed
on the basis of the characteristic of the battery apparatus.
[0011] Further, electronic equipment of the present in-
vention is electronic equipment having a battery attach-
ment section to which a battery apparatus is releasably
attached, and is characterized as follows. The battery
apparatus includes a case having a width, a thickness,
and a length; a battery cell accommodated inside the
case, and a battery-side terminal provided on an end
surface which is positioned at one of ends of the case in
a length direction and which is electrically connected to
the battery cell. The battery-side terminal is provided on
the end surface, and an identification section for identi-
fying a characteristic of the battery apparatus is provided
at a location which is on the end surface and which is on
a side of the battery-side terminal in the width direction.
The identification section is configured with an identifica-
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tion recess formed in a manner open to the end surface,
and at least one of a position, a cross-sectional shape,
and a length of the identification recess is formed on the
basis of the characteristic of the battery apparatus. The
battery attachment section is provided with an attach-
ment section-side terminal which connects to the battery-
side terminal in a state in which.a bottom surface posi-
tioned at one end of the case in a thickness direction is
aligned with an attachment surface of the battery attach-
ment section to attach the battery apparatus by sliding
the case along the length direction thereof, and an iden-
tification projection which is inserted into the identification
recess of the battery apparatus having the characteristic
usable for the electronic equipment.
[0012] Furthermore, electronic equipment of the
present invention is electronic equipment having a bat-
tery attachment  section to which a battery apparatus is
releasably attached, and is characterized as follows. The
battery apparatus includes a case having a width, a thick-
ness, and a length; a battery cell provided inside the case;
and a battery-side terminal provided on an end surface
which is positioned at one of ends of the case in a length
direction and which is connected to the battery cell. The
battery-side terminal is provided on the end surface, and
an identification section for identifying a characteristic of
the battery apparatus is provided at a location which is
on the end surface and which is on a side of thebattery-
side terminal in the width direction. The identification sec-
tion is configured with an identification recess formed in
a manner open to the end surface, and at least one of a
position, a cross-sectional shape, and a length of the
identification recess is formed on the basis of the char-
acteristic of the battery apparatus. The battery attach-
ment section is provided with an attachment section-side
terminal which connects to the battery-side terminal in a
state in which the battery apparatus attached to the bat-
tery attachment section, and detection means for detect-
ing at least one of the position, the cross-sectional shape,
and the length of the identification recess of the battery
apparatus, wherein the characteristic of the battery ap-
paratus is determined on the basis of a detection result
by the detection means.
[0013] As a result, according to the battery apparatus
and the electronic equipment of the present invention,
attachment of the battery apparatus having a character-
istic usable for the electronic equipment, to the battery
attachment section is permitted by the identification pro-
jection being inserted into the identification recess. On
the other hand, the identification recess of the battery
apparatus not having a  characteristic usable for the elec-
tronic equipment does not have the identification projec-
tion inserted thereinto, and thus, attachment of the bat-
tery apparatus not having the characteristic usable for
the electronic equipment, to the battery attachment sec-
tion is prohibited by the identification projection not being
inserted into the identification recess. As a result, the
battery apparatus having the characteristic compatible
with the electronic equipment can be attached suitably.

[0014] Further, in the battery apparatus, portions which
are inside of an end surface at one end of the case in the
length direction and which are on both sides of the bat-
tery-side terminal in the width direction are left as a dead
space where neither boards nor electronic components
are disposed. Thus, even if the identification recess is
provided in the end surface of the case, the size of the
case is not increased. Therefore, this configuration is not
a hindrance to miniaturizing the battery apparatus.
[0015] Furthermore, according to the battery appara-
tus of the present invention, when the battery apparatus
has been attached to the battery attachment section of
the electronic equipment, at least one of the position,
cross-sectional shape, and length of the identification re-
cess of the battery apparatus is detected by the detection
means, whereby a suitable charging operation compat-
ible with the characteristic of the battery apparatus can
be performed on the basis of this detection result. There-
fore, this configuration is advantageous in enhancing the
usability of the electronic equipment.

Brief Description of Drawings

[0016]

Fig. 1 is a perspective view of a battery apparatus
of  Embodiment 1, as viewed from the bottom thereof.
Fig. 2 is an exploded perspective view showing a
configuration of the battery apparatus of Embodi-
ment 1.
Fig. 3 is explanatory diagram of a battery apparatus
100.
Fig. 4 is explanatory diagram of the battery appara-
tus 100.
Fig. 5 is an enlarged view of a main portion of Fig. 3.
Fig. 6 is an enlarged perspective view of the vicinity
of an identification section 1036.
Fig. 7 is a perspective view of an imaging apparatus
200 to which the battery apparatus 100 is externally
attached.
Fig. 8 is an enlarged view of a battery attachment
section of the imaging apparatus 200.
Fig. 9 is a perspective view of the imaging apparatus
200 showing a state in which the battery apparatus
100 is attached thereto.
Fig. 10 is a diagram explaining attachment of the
battery apparatus 100 to the battery attachment sec-
tion.
Fig. 11 is an explanatory diagram showing a state in
which the battery apparatus 100 is attached to a bat-
tery attachment section 30.
Fig. 12 is an explanatory diagram of a locking mech-
anism.
Fig. 13 is a block diagram showing a determination
circuit for projections 1018.
Fig. 14 is an explanatory diagram showing a state in
which the battery apparatus 100 is attached to the
battery attachment section 30 at an angle.
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Fig. 15 is an explanatory diagram showing the rela-
tionship between identification recesses 1802, 1804
of  an identification section 18 of the battery appa-
ratus 100 and identification projections 36 of the im-
aging apparatus 200.
Fig. 16 is an explanatory diagram showing the rela-
tionship between the identification recesses 1802,
1804 of the identification section 18 of the battery
apparatus 100 and the identification projections 36
of the imaging apparatus 200.
Fig. 17 is an explanatory diagram showing states
inwhich four types of battery apparatus 100 (100A,
100B, 100C, 100D), each having a different capacity,
charging current value for supply during charge, or
the like, are attached to a battery charger 400 as
electronic equipment.
Fig. 18 is an explanatory diagram showing states in
which four types of battery apparatus 100 (100A,
100B, 100C, 100D), each having a different capacity,
charging current value for supply during charge, or
the like, are attached to the battery charger 400 as
the electronic equipment.
Fig. 19 is a block diagram showing a configuration
of the battery apparatus 100 and the battery charger
400.
Fig. 20 is a flowchart showing a charging operation
in a modified example of Embodiment 2.

Best Modes for Carrying Out the Invention

[0017] The object of permitting suitable attachment of
a battery apparatus having a characteristic compatible
with electronic equipment, and miniaturizing them and
improving their operability is realized by providing iden-
tification recesses as an identification section in sidepor-
tions of a battery-side terminal of the battery apparatus,
and also providing identification recesses in the electron-
ic equipment.
[0018] Further, the object of enhancing the usability of
the  electronic equipment is realized by providing detec-
tion means for determining the characteristic of the bat-
tery apparatus on the basis of at least the position, cross-
sectional shape, and the length of each identification re-
cess of the battery apparatus.

Embodiment 1

[0019] Next, Embodiment 1 of the present invention
will be described with reference to the drawings.
[0020] In the present embodiment, a case will be de-
scribed, where a battery apparatus of the present inven-
tion is used while attached to an imaging apparatus as
electronic equipment.
[0021] Fig. 1 is a perspective view of a battery appa-
ratus of Embodiment 1, as viewed from the bottom there-
of, and Fig..2 is an exploded perspective view showing
a configuration of the battery apparatus of Embodiment 1.
[0022] First, the battery apparatus will be described.

[0023] As shown in Fig. 1, a battery apparatus 100 in-
cludes a case 10, a rechargeable battery section 12 (see
Fig. 2) provided inside the case 10, a control circuit board
16 provided inside the case 10, a battery-side terminal
14 provided on the case 10, and an identification section
18.
[0024] As shown in Fig. 2, the rechargeable battery
section 12 has four column-shaped battery cells 1202, a
plurality of wiring members 1204 for connection of the
electrodes of these battery cells 1202, and a holding
member 1206 set between the side surfaces of the re-
spective battery cells 1202.
[0025] The control circuit board 16 is configured to be
attached to the rechargeable battery section 12 by con-
nection to the electrodes of the battery cells 1202 through
the wiring members 1204, respectively, and to have a
microcomputer including a  CPU, a RAM, a ROM, and
an interface, thereby performing data communication
with external electronic equipment through the battery-
side terminal 14. The above-mentioned data communi-
cation includes an operation of outputting identification
data indicative of a characteristic (including a capacity,
a suitable charging current value) of the battery appara-
tus 14. The identification data includes, e.g., data on
whether or not the battery is quickly chargeable when
attached to a battery charger, data indicative of a proper
charging current value, or a maximum charging current
value.
[0026] The battery-side terminal 14 is provided on a
surface of the case 10, and is attached to the control
circuit board 16 inside the case 10 for conduction to the
electrodes of the battery cells 1202 through the respec-
tive wiring members 1204, whereby it is configured to
supply an operating current to the external electronic
equipment from the respective battery cells 1202, or to
supply a charging current to the respective battery cells
1202 from the battery charger, through the battery termi-
nal 14.
[0027] It shouldbe noted that the number and shape
of the battery cells 1202 that forms the rechargeable bat-
tery section 12 depends, of course, on the characteristic
of the battery apparatus 100.
[0028] Next, a configuration of the case 10 will be de-
scribed in detail.
[0029] Fig. 3 (A) is a plan view of the battery apparatus
100. Fig. 3 (B) is a view on arrow B of Fig. 3 (A). Fig. 3
(C) is a view on arrow C of Fig. 3 (A). Fig. 3 (D) is a view
on arrow D of Fig. 3 (A). Fig. 3 (E) is a cross-sectional
view taken along a line EE of Fig. 3 (B). Fig. 4 (A) is a
bottom view of the battery apparatus 100. Fig. 4 (B) is a
view on  arrow B of Fig. 4 (A). Fig. 4 (C) is a cross-sec-
tional view taken along a line CC of Fig. 4 (B). Fig. 5 is
an enlarged view of a portion F of Fig. 3 (C). Fig. 6 is an
enlarged perspective view of the vicinity of the identifica-
tion section 18.
[0030] The case 10 has a body section 1002 that ex-
tends along a length direction L at an equal width W
across, and a bottom section 1004 which is provided in
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the middle of the body section 1002 in a width direction
W and at one end of the body section 1002 in a thickness
direction H and which extends in the length direction L
at an equal width, which is smaller than the width of the
body section 1002, across.
[0031] In the present embodiment, the case 10 in-
cludes a first segment excluding a portion of the body
section 1002 which is near the bottom section 1004, and
the bottom section 1004, and a second segment includ-
ing the portion of the body section 1002 which is near
the bottom section 1004, and the bottom section 1004.
The case 10 is formed by bonding these segments to-
gether along a bonding surface 1005. The rechargeable
battery section 12 and the control circuit board 16 are
accommodated inside these segments.
[0032] As shown in Figs. 2, 3, 4, portions on both sides
of the case 10 in the width direction W are formed as flat
side surfaces 1006 which extend in parallel to each other
in the length direction L, and one of surfaces of the case
10 in the thickness direction H is formed as a flat bottom
surface 100B. In the present embodiment, side surfaces
on both sides of the body section 1002 in the width di-
rection W form the above-mentioned side surfaces 1006,
and a bottom surface of the bottom section 1004 forms
the above-mentioned bottom surface 1008.
[0033] From both sides of the bottom surface 1008 in
the width direction W project a plurality of locking pieces
1012. In the present embodiment, three locking pieces
1012A, 1012B, 1012C are formed on each side so as to
project outward in the width direction W, keeping a space
therebetween in the length direction L. Each locking
piece 1012 (1012A, 1012B, 1012C) portion which is po-
sitioned at one end in the thickness direction H is formed
as a bottom surface positioned coplanar with the bottom
surface 1008, and each locking piece 1012 (1012A,
1012B, 1012C) portion which is positioned at the other
end in the thickness direction H is formed so as to be
positioned coplanar with a surface parallel to the bottom
surface 1008.
[0034] And when the three locking pieces 1012
(1012A, 1012B, 1012C) are provided in this way, the re-
spective locking pieces 1012 (1012A, 1012B, 1012C), a
side surface 1016 of the bottom section 1004 which is
positioned on each of both sides in the width direction
W, and a surface 1014 of the body section 1002 which
faces the bottom section 1004 form three recessed por-
tions 1010 in a bottom surface 1008 portion on each of
both sides in the width direction W. Each recessed portion
1010 extends in the length direction L.
[0035] These locking pieces 1012 (1012A, 1012B,
1012C) are formed so as to position the case 10 thickness
direction H in a battery attachment section of the elec-
tronic equipment. That is, when the bottom surface 1008
of the case 10 is aligned with an attachment surface of
the battery attachment section of the electronic equip-
ment and then the case 10 is slid thereover along the
length direction L thereof, the locking pieces 1012 are
locked into locking hooks of the battery attachment sec-

tion, whereby the case 10 is positioned in the thickness
direction H,in the battery attachment section.
[0036] The battery-side terminal 14 is provided at a
corner portion which is formed from an end surface 1022
and the bottom surface 1008 at one end in the length
direction L.
[0037] As shown in Fig. 1, the battery-side terminal 14
includes a terminal case 1402 which is incorporated into
the case 10 and which forms a part of the end surface
1022 and the bottom surface 1008 of the case 10, en-
gaging grooves 1404 formed in a manner extending to
both the end surface 1022 and the bottom surface 1008,
and contact pieces provided inside the engaging grooves
1404.
[0038] The battery-side terminal 14 has a width extend-
ing width direction W of the case 10, a length extending
in the length direction L of the case 10, and a thickness
extending in the thickness direction H of the case 10.
[0039] Of the three locking pieces 1012 (1012A,
1012B, 1012C), the two locking pieces 1012A, 1012C
are provided at locations near the ends of the case 10 in
length direction L, and the remaining locking piece 1012B
is provided at a location closer to the locking piece 1012A
which is provided near the end of the case 10 where the
battery-side terminal 14 is positioned.
[0040] In the present embodiment, at side surface
1016 portions of the bottom section 1004 corresponding
to the two locking pieces 1012A, 1012B, there are pro-
vided two projections 1018 projecting outward in width
direction W from each of the side surfaces 1016, respec-
tively. The two projections 1018 are formed so as to be
smaller in their projecting dimensions than the locking
pieces 1012A, 1012B.
[0041] Through one of the two projections 1018, the
locking piece 1012A, the surface 1014 along which the
body section 1002 faces the bottom section 1004, and
the side surface 1016 of the bottom section 1004 posi-
tioned on each of both sides  in width direction W are
connected to each other, and through the other projection
1018, the locking piece 1012B, the surface 1014, and
the side surface 1016 are connected to each other. As a
result, these two projections 1018 provide an advantage
of improving the mechanical strength of the locking piec-
es 1012A, 1012B.
[0042] Further, a stopper wall 1020 is provided at each
side surface 1016 portion of the bottom section 1004
which corresponds to the remaining locking piece 1012C
and which is opposite to the location where the battery-
side terminal 14 is provided. Each stopper wall 1020 clos-
es an end of the corresponding recessed portion 1010
in the length direction L. When the battery apparatus 100
is to be attached to the battery attachment section, and
if the battery apparatus 100 is not correctly oriented in
the length direction L, the stopper wall 1020 serves to
block attachment of the battery apparatus 100 in a wrong
direction by abutment on the corresponding locking
hooks of the battery attachment section.
[0043] Since each locking piece 1012C, the surface
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1014, and the corresponding side surface 1016 are con-
nected to each other by the corresponding stopper wall
1020, the stopper wall 1020 provides an advantage of
improving the mechanical strength of the locking piece
1012C.
[0044] Further, in the present embodiment, as shown
in Fig. 1, the end surface 1022 of the case 10 on which
the battery-side terminal 14 is provided is formed as a
flat surface.
[0045] In the present embodiment, the battery-side ter-
minal 14 is provided in the middle of the end surface 1022
in the width direction W.
[0046] The identification section 18 serves to identify
the characteristic of the battery apparatus 100. In the
present  embodiment, the identification section 18 is pro-
vided at locations which are on the end surface 1022 and
which are on both sides of the battery side terminal 14
in thewidthdirection W.
[0047] The identification section 18 includes identifica-
tion recesses 1802, 1804 which are formed in a manner
open to the end surface 1022. The identification recesses
1802, 1804 are provided at locations near the bottom
surface 1008, and also formed in a manner open to the
bottom surface 1008.
[0048] And at least one of the positions, the cross-sec-
tional shapes, and the lengths of the identification recess-
es 1802, 1804 on the end surface 1022 is formed on the
basis of the characteristic of the battery apparatus 100.
In the present embodiment, the identification section 18
is formed such that the cross-sectional shape and length
of the identification recess 1802 are based on the char-
acteristic of the battery apparatus 100.
[0049] Note that in the present embodiment, as shown
in Fig. 6, of surfaces forming the identification recess
1802, a surface portion close to the corresponding re-
cessed portion 1010 is formed into an angled surface
1042 that nears the battery-side terminal 14 as it moves
away from the bottom surface 1008, whereby to secure
a thickness between that recessed portion 1010 and the
identification recess 1802 and also to secure the me-
chanical strength of the corresponding locking piece
1012A.
[0050] And at a location on the end surface 1022 which
is distant from the battery-side terminal 14 in the thick-
ness direction H, a projection 1024 is formed in a manner
projecting there from. The projection 1024 has an equal
dimension in the thickness direction H, and linearly ex-
tends in the width direction W. The projection 1024 is
formed at a location corresponding to the battery-side
terminal 14, to have a length X2 which is greater than at
least a length X1 of a portion where electrodes of the
battery-side terminal 14 are disposed.
[0051] Further, as shown in Fig. 1, a recess 1028 is
formed in the bottom surface 1008, and a model number
label 1026 is stuck onto this recess 1028. It is also con-
figured such that either the surface of the model number
label 1026 is coplanar with the bottom surface 1008, or
the surface of the model number label 1026 is positioned

inward of the bottom surface 1008 as viewed from the
case 10. A positioning projection 1030 is formed, which
projects in the length direction L from a portion of the
recess 1028 which is positioned opposite to the battery-
side terminal 14 in the length direction L, so as to form
the same surface as the bottom surface 1008. This pro-
jection 1030 is fitted into a positioning notch 1027 of the
model number label 1026.
[0052] Further, as shown in Figs. 4 (A) and (B), of end
surfaces at both ends of the case 10 in the length direction
L, the end surface of the body section 1002 which is po-
sitioned opposite to the battery-side terminal 14 is formed
into a flat end surface 1032 that extends at right angles
to the bottom surface 1008. An end surface of the bottom
section 1004 which is positioned opposite to the battery-
side terminal 14 is formed into a flat end surface 1034
that parallels the end surface 1032 at a location inward
of the above-mentioned end surface 1032 as viewed from
the case 10. Therefore, a cut portion 1035 is formed from
these end surfaces 1032, 1034 at an end which is posi-
tioned opposite to the battery-side terminal 14 in the
length direction L of the case 10, and along which the
body section 1002 borders the bottom section 1004.
[0053] Further, as shown in Figs. 1 to 6, two identifica-
tion portions 18 are formed at locations on both sides of
the bottom surface 1008 of the bottom section 1004,
which interpose the battery-side terminal 14 therebe-
tween in the width direction W. These identification por-
tions 18 are formed as a recess 1804 that is open both
in the thickness direction H and the length direction L, or
formed as a recess 1802 that is open in the thickness
direction H and closed in the length direction L. The iden-
tification portions 18 are identified by identification means
provided on the side of the electronic equipment, and
their identification is made on the basis of the shapes of
the recesses 1804, 1802, or the length L of the recess
1804.
[0054] Note that, of surfaces forming the recess 1804,
a surface portion which is nearest to the recessedportion
1010 is formed into an angled surface 1042, whereby a
thickness between that recessed portion 1010 and the
recess 1038 is secured to secure the mechanical
strength of the locking piece 1012A.
[0055] Next, the imaging apparatus 200 will be de-
scribed.
[0056] Fig. 7 is a perspective view of the imaging ap-
paratus 200 to which the battery apparatus 100 is exter-
nally attached. Fig. 8 is an enlarged view of the battery
attachment section of the imaging apparatus 200. Fig. 9
is a perspective view of the imaging apparatus 200 show-
ing a state in which the battery apparatus 100 is attached
thereto.
[0057] As shown in Figs. 7 and 8, the imaging appa-
ratus 200 includes a case 24, an optical system 26 in-
corporated into the front of the case 24, an image pickup
device, not shown, for imaging an object captured by the
optical system 26, a liquid-crystal display section 28 for
displaying an image formed by the image pickup device,
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a recording/reproducing  section, not shown, for record-
ing and/or reproducing the image captured by the image
pickup device on and/or from a recording medium, the
above-mentioned image pickup device, liquid-crystal dis-
play section 28, an identification projection 36, and the
battery apparatus 100.
[0058] In the rear of the case 24 is a battery attachment
section 30 to which the battery apparatus 100 is to be
releasably attached.
[0059] The battery attachment section 30 has a flat at-
tachment surface 3002, a plurality of locking hooks 3004
(3004A, 3004B, 3004C) provided on the attachment sur-
face 3002, an attachment section-side terminal 32 that
can come in contact with the battery-side terminal 14, an
attachment projection 34 provided on the attachment sur-
face 3002, and the identification projection 36.
[0060] The attachment surface 3002 has a width cor-
responding to the width of the bottom surface 1008 of
the case 10 of the battery apparatus 100, and a length
greater than the length of the bottom surface 1008, and
has side surfaces 3008 erected from peripheral sides of
the attachment surface 3002.
[0061] The attachment section-side terminal 32 is pro-
vided at an end of the placement surface 3002 in the
length direction L, which is opposite to the optical system
26, for connection to the battery-side terminal 14 to sup-
ply power of the battery apparatus 100 to the recording/
reproducing section. In the present embodiment, the at-
tachment section-side terminal 32 is formed, as shown
in Fig. 7, from a plurality of plate-shaped contact pieces
for insertion into the engaging grooves 1404 of the bat-
tery-side terminal 14.
[0062] The attachment projection 34 is provided at a
location on the attachment surface 3002 which is oppo-
site to the  attachment section-side terminal 32 in a lon-
gitudinal direction of the attachment surface 3002, so as
to be retractable from the attachment surface 3002, and
is configured to be urged so as to project from the place-
ment surface 3002 at all times, and retract inward of the
placement surface 3002 upon operation of an unlocking
button, not shown.
[0063] The locking hooks 3004 (3004A, 3004B,
3004C) are provided in a number corresponding to the
number of locking pieces 1012 of the battery apparatus
100. In the present embodiment, there are provided three
locking hooks 3004 on each of both sides of the attach-
ment surface 3002 in the width direction, and formed so
as to be lockable with the locking pieces 1012 (1012A,
1012B, 1012C).
[0064] Each of the locking hooks 3004 (3004A, 3004B,
3004C) is provided with, as shown in Fig. 10, a vertical
wall 3004E erecting from the placement surface 3002,
and a horizontal wall 3004F projecting from the distal end
of the vertical wall 3004E in a manner paralleling the
placement surface 3002.
[0065] Of the three locking hooks 3004 (3004A, 3004B,
3004C), the two locking hooks 3004A, 3004C are pro-
vided at locations near ends of the attachment surface

3002 in the length direction, and the remaining locking
hook 3004B is provided at a location closer to the locking
hook 4003A provided near the end of the attachment
surface 3002 where the attachment section-side terminal
32 is positioned.
[0066] And the case 10 is aligned with the attachment
surface 3002 both in the width direction W and the length
direction L, respectively, to cause the battery-side termi-
nal 14 of the battery apparatus 100 to face the attachment
section-side terminal 32 of the battery attachment section
30, and also to cause the bottom surface 1008 of the
battery apparatus 100  to face the attachment surface
3002 of the battery attachment section 30, and then the
locking pieces 1012 (1012A, 1012B, 1012C) of the bat-
tery apparatus 100 are spaced apart from the locking
hooks 3004 (3004A, 3004B, 3004C) in the above-men-
tioned length direction L direction, respectively. Under
this state, the bottom surface 1008 of the battery appa-
ratus 10 is abutted on the attachment surface 3002 of
the battery attachment section 30, whereby the battery
apparatus 100 is slid in such a direction as to cause the
battery-side terminal 14 to near the attachment section-
side terminal 32 in the length direction of the case.
[0067] As a result, the plurality of locking hooks 3004
are inserted into the corresponding recessed portions
1010 to be locked with the locking pieces 1012. The bot-
tom surface 1008 of the case 10 is aligned with the at-
tachment surface 3002, whereby to regulate the move-
ment of the battery apparatus 100 toward the attachment
surface 3002. Furthermore, the locking hooks 3004 and
the locking pieces 1012 are locked together, whereby to
regulate the movement of the battery apparatus 100
away from the attachment surface 3002. In this case, it
may otherwise be configured such that the locking hooks
3004 and the locking pieces 1012 are engaged, whereby
to regulate the movement of the battery apparatus 100
both toward and away from the attachment surface 3002.
[0068] In the battery apparatus 100, of the two end
surfaces of the case 10 in the length direction L, the end
surface 1022 on the side of the battery-side terminal 14
abuts onto one of the side surfaces 3008 of the battery
attachment section 30, with the locking hooks 3004 and
the locking pieces 1012 locked together, and the attach-
ment projection 34 engages with the cut portion 1035 of
the battery apparatus 100, whereby  to regulate the
movement of the case 10 in the length direction L. As a
result, attachment of the battery apparatus 100 in the
battery attachment section 30 is implemented, and thus
the battery apparatus 100 is held therein.
[0069] In the present embodiment, the distal ends of
the locking hooks 3004 and the corresponding ends of
the projections 1018 come in contact with each other,
with the locking hooks 3004 and the locking pieces 1012
locked together, to regulate the movement of the battery
apparatus 100 in the above-mentioned width direction
W. In this case, itmayotherwisebeconfigured such that
other portions of the battery apparatus 100 are brought
into contact with other portions of the battery attachment
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section 30 whereby to regulate the movement of the bat-
tery apparatus 100 in the above-mentioned width direc-
tion W, by, e.g., bringing the side surfaces 1006 of the
case 10 of the battery apparatus 100 into contactwith the
side surfaces 3008 of the battery attachment section 30,
instead of bringing the distal ends of the locking hooks
3004 into contact with the corresponding ends of the pro-
jections 1018.
[0070] And when the battery apparatus 100 has been
attached to the battery attachment section 30, the bat-
tery-side terminal 14 of the battery apparatus 100 comes
in contact with the attachment section-side terminal 32
of the battery attachment section 30.
[0071] The identification projection 36 is formed so as
to be inserted into the identification recess 1802 of the
battery apparatus 100 having the characteristic usable
for the imaging apparatus 200, with the battery apparatus
100 attached to the battery attachment section 30.
[0072] In the present embodiment, as shown in Fig. 8,
one identification projection 36 is provided at a location
on a  side surface 3008 which is positioned on one side
of the battery-side terminal 14 in the width direction. More
particularly, the identification projection 36 is provided at
a location on the side surface 3008, which is near the
attachment surface 3002, and a portion of the identifica-
tion projection 36 facing the attachment surface 3002 is
connected with the attachment surface 3002, and thus
the strength, rigidity of the identification projection 36 are
ensured.
[0073] When the battery apparatus 100 has been at-
tached to the battery attachment section 30, a gap may
be formed in some case, as shown in Fig. 11, between
the end surface 1022 on the side of the battery-side ter-
minal 14 of the battery apparatus 100 and a portion of
the case 24 (a side surface 3008 of a recess 3006) of
the imaging apparatus 200, which is opposed to the end
surface 1022.
[0074] In this case, a recessed groove 3010 is formed
in the side surface 3008 of the recess 3006, and the pro-
jection 1024 of the battery apparatus 100 is fitted into this
recessed groove, whereby the above-mentioned gap can
be closed by the projection 1024. Thus, this configuration
provides an advantage of reliably preventing entrance
of, e.g., foreign matter having conductivity from the
above-mentioned gap to allow the foreign matter to come
in contact with connections between the battery-side ter-
minal 14 and the attachment section-side terminal 32.
[0075] Further, as shown in Fig. 12, it may alternatively
be configured as follows. That is, a locking hook 2008,
which slides toward and away from the cut portion 1035
of the battery apparatus 100 that has been attached to
the battery attachment section 30, and which is urged by
an urging member, such as a spring, toward the cut por-
tion 1035 at all times, is provided  on the case 24. The
locking hook 2008 is engaged with the cut portion 1035,
whereby to prevent the dropping of the battery apparatus
100 from the battery attachment section 30, and the lock-
ing hook 2008 is disengaged from the cut portion 1035

of the battery apparatus 100, whereby to allow the battery
apparatus 100 to be detached from the battery attach-
ment section 30.
[0076] In this case, since the cut portion 1035 is formed
so as to be inward of the end surface 1032 as viewed
from the battery apparatus 100, the locking hook 2008
can be provided inward of the outer surface of the case
24, and thus the locking hook 2008 can be formed in a
manner not projecting outward from the outer surface of
the case 24 of the imaging apparatus 200. Therefore,
this configuration is advantageous in miniaturizing the
imaging apparatus 200 and improving its designability.
[0077] Furthermore, in this case, the portion of the lock-
ing hook 2008 which engages with the cut portion 1035
is urged toward the bottom surface 1008 of the battery
apparatus 100 at all times, and thus when the bottom
surface 1008 of the battery apparatus 100 is slid along
the attachment surface 3006 for attaching the battery ap-
paratus 100 to the battery attachment section 30 or de-
taching the battery apparatus 100 from the battery at-
tachment section 30, the distal end of the locking hook
2008 projecting toward the bottom surface 1008 by the
above-mentioned urging mechanism abuts on the sur-
face of a label of the model number label 1026 or the like,
which has been stuck onto the bottom surface 1008, mak-
ing it likely to wear off a printed portion on the surface of,
e.g., the model number label 1026 due to friction.
[0078] In this case, if the locking hook 2008 is disposed
such  that the distal end thereof abuts on the positioning
projection 1030 and thus does not abut on the surface
of the model number label 1026, the surface of the model
number label 1026 is less subject to damage or foul.
Thus, this configuration is advantageous in protecting
the printed portion on the surface of the model number
label 1026. In this case, it may be acceptable if the po-
sitioning projection 1030 is provided coplanar with the
surface of the model number label 1026 or so as to be
positioned outward of the surface of the model number
label 1026 as viewed from the case 10.
[0079] Furthermore, using the position of the end sur-
face 1022 of the case 100 as a reference, whether or not
the battery apparatus 100 is a genuine one can be de-
termined on the basis of the position of each projection
1018 provided in the above-mentioned length direction
L direction (or the presence/absence of each projection
1018 or the number of projections 1018).
[0080] For example, as shown in Fig. 13, sensors 302,
304 are provided in a battery accommodating chamber
20. The sensors 302, 304 are formed from microswitches
for sensing the positions of the projections 1018 as
viewed in the above-mentioned length direction L, using
the end surf ace 1022 of the case 100 as a reference.
And a determination circuit 306 is provided, which serves
to determine whether or not the projections 1018 are in
their correct position on the basis of sensed signals from
the respective sensors 302, 304.
[0081] According to such a configuration, supply of
power from the battery apparatus 100 is permitted only
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when the battery apparatus 100 is recognized as a gen-
uine product on the basis of a determination result of the
determination circuit 306. Otherwise, supply of power
from the battery apparatus 100 can  be prohibited, to
prevent use of any ungenuine battery apparatus 100.
[0082] Furthermore, the above-mentioned identifica-
tion data on the battery apparatus 100 can be indicated
according to the position of each projection 1018 provid-
ed in the above-mentioned length direction L, or the pres-
ence/absence of each projection 1018, or the number of
projections 1018.
[0083] For example, according to the configuration
shown in Fig. 13, four types of identification data can be
represented by a combination of the on/off states of the
two sensors 302, 304. Therefore, if four sensors are pro-
vided such that the positions of a total of four projections
1018 provided on both sides of the case 10 of the battery
apparatus 100 in the width direction can be sensed, it
goes without saying that as many as eight types of iden-
tification information can be obtained.
[0084] Furthermore, using as the sensor one capable
of measuring the position of each projection 1018 as
viewed in the above-mentioned length direction, using
the end surface 1022 as a reference, it goes without say-
ing that the number of types of identification data that
can be sensed by the sensor can further be increase.
[0085] Furthermore, if the electronic equipment to
which the battery apparatus 100 is attached is a battery
charger for charging the battery apparatus 100, it may
be acceptable to provide the battery charger with one or
more sensors similar to the above-mentioned sensors
302, 3’04, to sense attachment/detachment of the battery
apparatus 100 using the sensors, and to start the oper-
ation of charging the battery apparatus 100 in response
to the sensing operation.
[0086] Furthermore, if the positions of the projections
1018 are determined with the above-mentioned sensors,
it may also  be implementable to cause the battery charg-
er to judge the characteristic (capacity, suitable charging
current value, quick chargeablility, or the like) of the bat-
tery apparatus 100.
[0087] Furthermore, as shown in Fig. 1, it is configured
such that the surface of the model number label 1026 is
coplanar with the bottom surface 1008, or such that the
surface of the model number label 1026 is positioned
inward of the bottom surface 1008 as viewed from the
case 10. Also, the positioning projection 1030 forming
the same surface as the bottom surface 1008 is fitted
into the positioning- notch 1027 of the model number
label 1026. Thus, even if the bottom surface 1008 of the
battery apparatus 100 comes in frictional contact with the
attachment surface 3002 of the battery attachment sec-
tion 30 due to the battery apparatus 100 being attached
to and detached from the battery attachment section 30,
the surface of the model number label 1026 is less subject
to damage or foul. Thus, this configuration is advanta-
geous in protecting the label on the model number label
1026.

[0088] Furthermore, as shown in Fig. 14, when the bat-
tery apparatus 100 is attached to the battery attachment
section 30 at an angle, the locking piece 1012A provided
near the end of the case 100 at which the battery-side
terminal 14 is positioned is locked into the locking hook
3004A positioned near the attachment section-side ter-
minal 32. However, the locking piece 1012B provided at
the location closer to the above-mentioned locking piece
1012A abuts on the locking hook 3004B, to make great
an angle of inclination formed by the battery apparatus
100 with respect to the attachment surface 3002, i.e., an
angle formed between the bottom surface 1008 of the
case 10 of the battery apparatus 100 and the attachment
surface 3002 of the battery attachment section 30.
[0089] Therefore, it can be determined instantly that
the battery apparatus 100 is attached imperfectly, and
thus this configuration is advantageous in attaching the
battery apparatus 100 reliably.
[0090] In the present embodiment, since the locking
piece 1012B is disposed so as to be closer to the locking
hook 3004A which is positioned near the attachment sec-
tion-side terminal 32, the inclination of the battery appa-
ratus 100 with respect to the attachment surface 3002
increases when the battery apparatus 100 is attached
imperfectly, and thus it can be determined further simply
that the battery apparatus 100 is attached imperfectly.
[0091] Note that if the angle of the battery apparatus
100 with respect to the attachment surface 3002 is ten
degrees or more, the inclination of the battery apparatus
100 can be determined instantly.
[0092] Furthermore, in Fig. 10, of the locking hooks
3004 of the imaging apparatus 200, if the length of the
locking hook 3004A which is near the attachment section-
side terminal 32 is made shorter than those of the other
two locking hooks 3004B, 3004C, the following advan-
tages can be provided.
[0093] That is, when attachment of the battery appa-
ratus 100 to the battery attachment section 30 is imper-
fect, i.e., when the two locking pieces 1012B, 1012C are
not locked into the locking hooks 3004B, 3004C, even if
the locking piece 1012A provided near the end of the
case 100 where the battery-side terminal 14 is positioned
is locked into the locking hook 3004A positioned near the
attachment section-side terminal 32, the battery appara-
tus-200 inclines in such a direction as to be away from
the attachment surface 3002 by the self weight of  the
battery apparatus 100, and this angle of inclination in-
creases with decreasing length of the locking hook 3004A
which is near the attachment section-side terminal 32.
As a result, similarly to what has been mentioned above,
the inclination of the battery apparatus 100 with respect
to the attachment surface 3002 increases when attach-
ment of the battery apparatus 100 is imperfect, and thus
it can be determined further simply that the battery ap-
paratus 100 is attached imperfectly.
[0094] Next, advantages of the present embodiment
will be described.
[0095] According to the battery apparatus 100 and the
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imaging apparatus 200 of the present embodiment, the
battery apparatus 100 is provided with the identification
recesses 1802, 1804 which are based on the character-
istic of the battery apparatus 100, and the battery attach-
ment section 30 is provided wit the identification projec-
tion 36 for insertion into the identification recess 1802 of
the battery apparatus 100 having the characteristic usa-
ble for the imaging apparatus 200.
[0096] Therefore, attachment of the battery apparatus
100 having the characteristic usable for the imaging ap-
paratus 200, to the battery attachment section 30 is per-
mitted by the identification projection 36 being inserted
into the identification recess 1802.
[0097] On the other hand, the identification recess
1802 of a battery apparatus 100 not having the charac-
teristic usable for the imaging apparatus 200 does not
permit insertion of the identification projection 36 there-
into, and thus attachment of the battery apparatus 100
not having the characteristic usable for the imaging ap-
paratus 200, to the battery attachment section 30 is pro-
hibited by the  identification projection 36 not being in-
serted into the identification recess 1802.
[0098] As a result, the battery apparatus 100 having
the characteristic compatible with the imaging apparatus
200 can be attached suitably. For example, to an imaging
apparatus 200 that consumes a large amount of current,
attachment is permitted of a battery apparatus 100 hav-
ing a large capacity that can hold the large amount of
current to be consumed, and attachment is prohibited of
a battery apparatus 100 having a small capacity that can-
not hold the above-mentioned large amount of current to
be consumed. Alternatively, to an imaging apparatus 200
that consumes a small amount of current, attachment is
permitted of a battery apparatus 100 having capacities
ranging from a small capacity corresponding to the cur-
rent to be consumed, to a large capacity.
[0099] And in the battery apparatus 100, portions
which are inward of an end surface that is at one end of
the case 10 in the length direction, and which are on both
sides of the battery-side terminal 14 in the width direction
are left as a dead space where neither boards nor elec-
tronic components are disposed. Thus, even if the iden-
tification recess 1802 is provided in the end surface of
the case 10, it does not increase the size of the case 10.
Therefore, this configuration is not a hindrance to mini-
aturizing the battery apparatus 100. To describe it in more
detail, an end surface, which is positioned opposite to
the bottom surface 1008 of the case 10 in the thickness
direction of the battery-side terminal 14, is positioned in-
side the case 10. Although lead wires for connection to
the control circuit board 16 are positioned at locations on
this end surface, not only portions which are near the
bottom surface 1008 of the case 10 and which  are on
both sides of the battery-side terminal 14 in the width
direction and portions which are in the middle of the bat-
tery-side terminal 14 in the thickness direction and which
are on both sides of the battery-side terminal 14 in the
width direction, but also portions which are positioned

inside the case 10 which are near the end surface of the
battery-side terminal 14 and which are on both sides of
the battery-side terminal 14 in the width direction are left
as a dead space where neither components nor mem-
bers are disposed. Thus, even if the identification recess
1802 is provided, it does not increase the size of the case
10. Therefore, this configuration is not a hindrance to
miniaturizing the battery apparatus 100. Further, the
identification projection 36 provided on the battery at-
tachment section 30 of the imaging apparatus 200 is ac-
ceptable as long as it has a shape that can be inserted
into the identification recess 1802 of the battery appara-
tus 100, and thus this configuration is not a hindrance to
miniaturizing the imaging apparatus 200, similarly to the
case of the battery apparatus 100.
[0100] Note that the case where the identification re-
cess 1802 is formed in a manner open to both the end
surface and the bottom surface has been described in
the present embodiment. However, the identification re-
cess 1802 may otherwise be formed in a manner closed
at the bottom surface. However, when the identification
recess 1802 is formed in a manner open to both the end
surface and the bottom surface as in the embodiment,
the identification projection 36 can be formed so as to be
connected to both the attachment surface 1008 and the
side surface 3008, and thus this configuration is advan-
tageous in maintaining the strength of the identification
projection 3 6.
[0101] The present embodiment will be described in
more detail  with reference to Figs. 15, 16.
[0102] Figs. 15, 16 are explanatory diagrams showing
the relationship between the identification recesses
1802, 1804 of the identification section 18 of the battery
apparatus 100 and the identification projection 36 of the
imaging apparatus 200. Note that Figs. 15 (A) through
(D) and Figs. 16 (A) through (D) are perspective diagrams
of the attachment section-side terminals 32 and the iden-
tification projections 36 of battery attachment sections
30. Figs. 15 (A1) through (D1) and Figs. 16 (A2) through
(D2) are perspective diagrams in which battery apparatus
100 are attached to the battery attachment sections 30.
Figs. 16 (A3) through (D3) are perspective diagrams in
which a battery apparatus 100 is attached to the battery
attachment sections 30. Fig. 15 (E1), Fig. 16 (E2), Fig.
16 (E3) show side views of the battery apparatus 100.
Fig. 15 (E1), Figs. 16 (E2) (E3) are diagrams of three
types of battery apparatus 100 (100A, 100B, 100C), each
having a different characteristic from the others. Their
widths are equal, but their capacity and thickness in-
crease in the stated order, and the number of identifica-
tion recesses 1802, 11804 and their lengths differ from
one battery apparatus to another.
[0103] Figs. 15 (A), (B), (C), (D), Figs. 16 (A), (B), (C),
(D) are diagrams respectively showing portions of four
types of battery attachment sections 30 of the imaging
apparatus 200 to which the battery apparatus 100 are
attached. Each of these four types of battery attachment
sections 30 permits attachment of a different type of bat-
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tery apparatus 100, and its identification projection(s) 36
differs in number and height.
[0104] And Figs. 15 (A1), (B1), (C1), (D1) show states
in which the battery apparatus 100A is attached to the
four types of  battery attachment sections 30. Figs. 16
(A2), (B2), (C2), (D2) show states in which the battery
apparatus 100B is attached to the four types of battery
attachment sections 30. Figs. 16 (A3), (B3), (C3), (D3)
show states in which the battery apparatus 100C is at-
tached to the four types of battery attachment sections
30.
[0105] As shown in Figs. 15 (A), (B), (C), (D), Figs. 16
(A), (B), (C), (D), one of the battery attachment sections
30 is provided with only one identification projection 36
on one side of its attachment section-side terminal 32,
and other battery attachment sections 30 are provided
with a total of two identification projections 36 on both
sides of their attachment section-side terminal 32. As to
the two identification projections 36, there are variations
in their length from one battery attachment section 30 to
another, such as two long identification projections 36 of
the same length, two short identification projections 30
of the same length, or two identification projections 30
each having a different length.
[0106] Therefore, as to, e.g., a battery attachment sec-
tion 30A, one of the two identification projections 36, 36
is formed to be large in length, and the other identification
projection 36 is formed to be short in length.
[0107] Further, as shown in Fig. 15 (A1), Figs. 16 (A2),
(A3), in one of the battery apparatus 100, one of the two
identification recesses is closed, and in other battery ap-
paratus 100, both of the two identification recesses 1802,
1804 are open. As to the two identification recesses,
there are variations in their length from one battery ap-
paratus 100 to another, such as two long identification
recesses 1802, 1804 of the same length, two short iden-
tification recesses  1802, 1804 of the same length, or two
identification recesses 1802, 1804 each having a differ-
ent length.
[0108] Therefore, as to, e.g., the battery apparatus
100A, one of the two identification recesses, i.e., the iden-
tification recess 1802, is short, and the other identification
recess 1804 is closed.
[0109] Thus, in the case of the battery apparatus 100A,
as in Figs. 15 (A1), (B1), if the identification projection 36
is positioned at a location corresponding to the identifi-
cation recess 1804 which is closed, attachment of the
battery apparatus 100A is prohibited. On the other hand,
as shown in Fig. 15 (C1), when the identification projec-
tion 36 is provided so as to correspond to the identification
recess 1802 which is open, and when the length of the
identification projection 36 is equal to or smaller than the
identification recess 1802, attachment of the battery ap-
paratus 100A is permitted. Further, as shown in Fig. 15
(D1), even if no identification projection 36 is provided at
a location corresponding to the identification recess 1802
which is open, attachment of the battery apparatus 100A
is permitted.

[0110] Furthermore, in the case of the battery appara-
tus 100B, 100C, similarly to the case of the battery ap-
paratus 100A, types of imaging apparatus 200 which per-
mit their attachment are determined according to combi-
nations of the lengths of the identification recesses 1802,
1804, the length of the identification projection(s) 36, and
the presence/absence of the identification projection(s)
36.

(Embodiment 2)

[0111] Next, Embodiment 2 of the present invention
will be described with reference to the drawings.
[0112] Embodiment 2 differs from Embodiment 1 in
that the electronic equipment is a battery charger and
that detection means for detecting the identification sec-
tion 18 of the battery apparatus 100 is provided.
[0113] Figs. 17, 18 are explanatory diagrams showing
states inwhich four types of battery apparatus 100 (100A,
100B, 100C, 100D), each having a different capacity or
charging current for supply during charge, are attached
to a battery charger 400.
[0114] Fig. 19 is a block diagram showing a configu-
ration of the battery apparatus 100, and the battery charg-
er 400 as the electronic equipment. In the following, the
same or similar parts as in Embodiment 1 are denoted
by the same reference symbols, and their descriptions
are omitted.
[0115] Note that Figs. 17 (A), (B), and Figs. 18 (C), (D)
are perspective diagrams of battery-side terminals 14.
Figs. 17 (A1), (B1) are views on arrow X1 of Figs. 17 (A),
(B) with the battery apparatus attached to a battery at-
tachment section of the battery charger 400. Figs. 17
(A2), (B2) are views on arrow X2 of Figs. 17 (A), (B) with
the battery apparatus attached to the battery attachment
section of the above-mentioned battery charger. Figs. 18
(C1), (D1) are diagrams as viewed in the direction of an
arrow X1 of Figs. 18 (C), (D) with the battery apparatus
attached to the battery attachment section of the battery
charger. Figs. 18 (C2), (D2) are views on arrow X2 of
Figs. 18 (A), (B) with the battery apparatus attached to
the battery attachment section of the above-mentioned
battery charger.
[0116] Tn the battery attachment section 30 (Figs. 17,
18) of the battery charger 400, there are provided an
attachment section-side terminal (not shown) and detec-
tion means 40 (Fig. 19). The attachment section-side ter-
minal connects to the battery-side terminal 14 with the
battery apparatus 100 attached to the battery attachment
section. The detection means 40 serves to detect at least
one of the positions, cross-sectional shapes, and lengths
of the identification recesses 1802, 1804.
[0117] In the present embodiment, as the detection
means 40, sensors 402, 404 (Figs. 17, 18) formed from
microswitches or the like are provided at locations of the
battery attachment section 30 which face the two identi-
fication recesses 180.2, 1804, respectively.
[0118] Of the two sensors 402, 404, the sensor 402 is
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provided at such a position as to be pressed by a case
10 portion which forms the identification section 18 if one
of the identification recesses, i.e., the identificationrecess
1802 is short, and not to be pressed by the case 10 portion
which forms the identification section 18 if the identifica-
tion recess 1802 is long. Therefore, the sensor 402 is
configured to detect the length of the identification recess
1802, whether it is long or short, and supply the detection
result to a control section 308.
[0119] The other one of the two sensors 402, 404, i.e.,
the sensor 404 is provided at such a position as to be
pressed by a case 10 portion which forms the identifica-
tion section 18 if the other identification recess 1804 is
absent, and not to be pressed by the case 10 portion
which forms the identification section 18 if the identifica-
tion recess 1804 is present. Therefore, the sensor 404
is configured to detect the presence/absence of the iden-
tification recess 1804, and supply the detection result.to
the control section 308.
[0120] Further, as shown in Figs. 17 (A), (B), Figs. 18
(C), (D), similarly to the case of Embodiment 1, in some
of the battery apparatus 100, one of the two identification
recesses is closed, and in other battery apparatus 100,
both of the two identification recesses 1802, 1804 are
open. As to the two identification recesses, there are var-
iations in their length from one battery apparatus to an-
other, such as two long identification recesses 1802,
1804 of the same length, two short identification recesses
1802, 1804 of the same length, or two identification re-
cesses 1802, 1804 each having a different length.
[0121] Therefore, as to, e.g., the battery apparatus
100A, one of the two identification recesses, i.e., the iden-
tification recess 1802 is short, and the other identification
recess 1804 is closed.
[0122] As shown in Fig. 19, the battery apparatus 100
has the battery-side terminal 14, a rechargeable battery
section 12, the control circuit board 16, the identification
section 18
[0123] The battery charger 400 has the attachment
section-side terminal 32, the detection means 40, a
charging section 307, the control section 308.
[0124] The charging section 306 is configured to sup-
ply a charging current to the charging section 12 of the
battery apparatus 100 through the attachment section-
side terminal 32 and the battery-side terminal 14, to
charge the charging section 12.
[0125] The control section 308 is configured to imple-
ment data communication with the control circuit board
16 of the battery apparatus 100 through the attachment
section-side terminal 32 and the battery-side terminal 14,
to receive identification data indicative of a characteristic
of the battery apparatus 100 from the control circuit board
16.
[0126] Further, the control section 308 is configured to
determine the characteristic of the battery apparatus 100
on the basis of a detection result by the detection means
40, to control the above-mentioned charging current ac-
cording to the detection result. Specifically, it is config-

ured to adjust the above-mentioned charging current val-
ue and its supply time by controlling the charging section
306. In the present embodiment, it is configured such
that the charging current is adjustable on three levels,
i.e., a normal charging current, a quick charging current,
and a super quick charging current. Note that the normal
charging current, qnick charging current, super quick
charging current are set such that their current values
increase in this order.
[0127] Next, advantageous effects of the present em-
bodiment will be described.
[0128] When the battery apparatus 100 has been at-
tached to the battery attachment section 30 of the battery
charger 400, a detection result as to the presence/ab-
sence (cross-sectional shape) of the identification recess
(es) 1802, 1804 of the battery apparatus 100 and the
length of the identification recess (es) 1802, 1804 of the
battery apparatus 100 is supplied by the detection means
40, to the control section 308. As a result, the control
section 308 determines the type of the battery apparatus
100 on the basis of the above-mentioned detection result,
to control the charging section 306 such that a suitable
charging current corresponding to the determined char-
acteristic of the battery apparatus 100 is to be supplied
to the rechargeable battery section 1202. Specifically,
any of the normal charging current, quick charging cur-
rent, super quick charging current is set as the charging
current.
[0129] Therefore, only by attaching the battery appa-
ratus 100 to the battery charger 400, a suitable charging
operation which corresponds to the characteristic of the
battery apparatus 100 attached can be performed. Thus,
since the user has to perform no special operation, this
configuration is advantageous in enhancing the usability
of the battery charger 400.
[0130] By the way, as mentioned above, the control
circuit board 16 of the battery apparatus 100 holds iden-
tification data indicative of the characteristic of the battery
apparatus 100 itself, i.e., the capacity, suitable charging
current value, or whether any of the normal charging cur-
rent, quick charging current, super quick charging current
is applicable as the charging current, and can transmit
the identification data to the control section 308 of the
battery charger 400.
[0131] Thus, by performing both determination of the
battery apparatus 100 by the detection means 40 and
determination of the battery apparatus 100 by the iden-
tification data, a suitable charging current can be supplied
to the battery apparatus 100 more reliably, as hereinafter
described.
[0132] Fig. 20 is a flowchart showing a charging oper-
ation in a modified example of Embodiment 2.
[0133] First, when the battery apparatus 100 has been
attached to the battery charger 400, the control section
308 determines the characteristic of the battery appara-
tus 100 on the basis of a detection result by the detection
means 40 (step S10).
[0134] Further, the control section 308 receives the
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above-mentioned identification data on the battery ap-
paratus 100 by implementing data communication with
the control circuit board 16 of the battery apparatus 100,
to determine the characteristic of the battery apparatus
100 on the basis of  the identification data received (step
S12).
[0135] The control section 308 determines whether or
not these two determination results match in terms of the
battery apparatus being quickly chargeable (step S14)
[0136] If the determination result in step S14 is positive
("Y"), the control section 308 controls the charging sec-
tion 306 so as to perform a charging operation based on
quick charge (step S16). If the determination result in
step S14 is negative ("N"), the control section 308 con-
trols the charging section 306 so as to perform a charging
operation based on normal charge (step S18).
[0137] In this way, a quick charge is implemented only
if the determination result by the detection means 40
match the determination result by the above-mentioned
identification data. Thus, even if a battery apparatus 100
having the identification section 18 not correctly config-
ured, i.e., a battery apparatus 100 which is not a genuine
product, has been attached to the battery charger 400,
only a normal charging operation is permitted, prohibiting
a quick charging operation in which a charging current
greater than in a normal charge is supplied to the battery
apparatus 100. Thus, neither the battery apparatus 100
nor the battery charger 400 are unreasonably loaded.
Consequently, this configuration is advantageous in im-
plementing a suitable charging operation.
[0138] While the two identification recesses 1802,
1804 are provided as the identification section 18 of the
battery apparatus 100 in each of the above-mentioned
embodiments, one, or three or more identification recess-
es may be provided. Further, the identification recesses
may come in three or more different lengths. Further-
more, while the identification recesses are made different
in terms of their presence/absence  (cross-sectional
shape) and length in each of the above-mentioned em-
bodiments, the identification recesses may be made dif-
ferent otherwise in terms of their position, e.g., their po-
sitions in the width direction W of the case 100. In these
cases, identification projections on the side of the battery
attachment section are, of course, provided so as to cor-
respond to the cross-sectional shapes including the pres-
ence/absence of the identification recesses, the lengths
of the identification recesses, the positions of the identi-
fication recesses.
[0139] Furthermore, it can be said that the battery ap-
paratus 100 according to each of the above-mentioned
embodiments is configured as follows.
[0140] That is, the battery apparatus has the case 10.
The case 10 has the two end surfaces 1022, 1032 posi-
tioned on both ends in the length direction, and the side
surfaces 1006 connecting these two end surfaces 1022,
1032, and the battery-side terminal 1014 is provided so
as to face at least one of the end surface 1022, which is
one of the two end surfaces 1022, 1032, and the side

surfaces 1006 connected to that end surface 1022. In
each side surface 1006 is an erroneous insertion preven-
tion groove, which includes the plurality of recessed por-
tions 1010 and which extends in the above-mentioned
length direction L. In the length direction L, if it is termed
a side of the battery-side terminal 1014 is as being front-
ward and a side opposite thereto is termed as being rear-
ward, the erroneous insertion prevention groove is open
at a portion (front end portion) which is one of both ends
thereof in the length direction L and which is near the
battery-side terminal 1014, and is closed at a portion (rear
end portion) which is opposite thereto. And on each of
the above-mentioned  erroneous insertion prevention
grooves, a single projection 1018 or two or more projec-
tions 1018 are formed, which project outward of the case
10. In the case of the plurality of projections 1018, they
extend at intervals in the above-mentioned length direc-
tion L.
[0141] According to such a configuration, as described
in Fig. 13, the identification data on the battery apparatus
100 can be indicated by the position of the projection(s)
1018 in the length direction L, the presence/absence of
the projection(s) 1018, the number of projections 1018,
or the like. In this case, since the projection(s) 1018
projects outward of the case 10, it occupies no space
inside the case 10, and thus, this configuration is advan-
tageous in securing a space for accommodating compo-
nents inside the case 10, or miniaturizing the case 10.
Additionally, this configuration is advantageous in im-
proving the degree of freedom in designing the battery
apparatus 100.
[0142] Further, the battery apparatus 100 of the
present embodiments is provided with the above-men-
tioned erroneous insertionprevention groove along each
of the two side surfaces 1006 which interpose the case
10 in the width direction W and which are opposed to
each other. In this case, the two -erroneous insertion pre-
vention grooves are engaged with projections corre-
sponding thereto, whereby the above-mentioned case
can be positioned in the above-mentioned thickness di-
rection H, and thus the above-mentioned erroneous in-
sertion prevention grooves can be made to function as
positioning grooves.
[0143] According to such a configuration, if a battery
accommodating chamber is provided, which accommo-
dates the battery apparatus 100 by having the battery
apparatus 100  inserted thereinto in the above-mentioned
length direction L, the above-mentioned respective pro-
jections are provided within that battery accommodating
chamber, and the above-mentioned two erroneous in-
sertion prevention grooves are engaged with these pro-
jections, respectively, whereby battery apparatus, each
having a dimension different from the above-mentioned
thickness H, can be positioned and accommodated with-
in the above-mentioned battery accommodation cham-
ber.
[0144] Further, in the battery apparatus 100 of the
present embodiments, the plurality of recessed portions
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1010 are formed from the plurality of locking pieces 1012
(1012A, 1012B, 1012C), the side surface 1016 portions
respectively facing these plurality of locking pieces 1012
(1012A, 1012B, 1012C), and the surface 1014 portions
respectively facing these locking pieces 1012 (1012A,
1012B, 1012C). And thus, the above-mentioned errone-
ous insertion prevention grooves can be formed from
these plurality of recesses 1010.
[0145] Furthermore, the battery apparatus 100 of the
present embodiments is provided with the projections
1018 so as to be connected to the plurality of locking
pieces 1012 (1012A, 1012B, 1012C), respectively, and
the projections 1018 are respectively connected to the
locking pieces 1012 (1012A, 1012B, 1012C) at locations
(near the battery-side terminal) which are toward such a
direction as to move (slide) the battery apparatus 100 in
the above-mentioned length direction L while the battery
apparatus 100 is attached to the battery attachment sec-
tion 30.
[0146] According to such a configuration, when these
locking pieces 1012 (1012A, 1012B, 1012C) are locked
into and unlocked from the plurality of locking hooks 3004
(3004A, 3004B, 3004C), respectively, spaces are pro-
vided between the locking piece 1012A and the locking
hook 3004A, between the locking piece 1012B and the
locking hook 3004B, between the locking piece 1012C
and the locking hook 3004C, in the above-mentioned
length direction L. As a result, when the plurality of locking
pieces 1012 (1012A, 1012B, 1012C) are locked into and
unlocked from the plurality of locking hooks 3004 (3004A,
3004B, 3004C), each locking hook is less subject to in-
terference with the corresponding projection 1018, and
this configuration is advantageous in attaching and de-
taching the battery apparatus 100 smoothly.
[0147] Furthermore, in each of the embodiments, e.g.,
an external type has been described, in which the battery
apparatus 100 is attached to the outer surface of the cas:
e of the electronic equipment, e.g., by the locking hooks
3004 of the battery attachment section 30 being locked
with the locking pieces 1012 of the battery apparatus 100.
[0148] However, the present invention is not limited to
this configuration. The present invention is, of course,
applicable even to an incorporated type, in which a bat-
tery accommodation chamber is provided, by which the
battery apparatus 100 is accommodated in the electronic
equipment. That is the battery accommodating chamber
has a width corresponding to the width of the case 10 of
the battery apparatus 100, a height corresponding to the
thickness of the case 10, a depth corresponding to the
length of the case 10, and an accommodation chamber-
side terminal (equivalent to the attachment section-side
terminal) that comes in contact with the battery-side ter-
minal 14, with the battery apparatus 100 as oriented in
the above-mentioned length direction parallelly inserted
into the battery accommodating chamber as oriented  in
the above-mentioned depth direction, and the battery ap-
paratus 100 is attached to the electronic equipment when
the battery apparatus has been accommodated in the

battery accommodation chamber.
[0149] Furthermore, while the examples in which the
electronic equipment includes an imaging apparatus and
a battery charger has been shown in each of the embod-
iments, the present invention is, of course, applicable to
various electronic equipment that operate using a battery
apparatus.
[0150] A battery apparatus comprising a case having
a width, thickness and length; a battery cell housed in
the inside of the case a battery-side terminal disposed
at a portion of the bottom surface on one end in the length
direction and electrically connected to the battery cell; a
first locking piece disposed near the end portion of the
case at which the battery-side terminal is positioned. The
battery apparatus comprising a second locking piece dis-
posed near the end portion of the case opposite to the
location where the battery-side terminal is provided. The
battery apparatus comprising a stopper wall provided at
each side surface portion of the case which corresponds
to the second locking piece. The battery apparatus char-
acterized in that the corresponding stopper wall con-
nects the locking piece, a surface and the corresponding
side surface to each other. The battery apparatus com-
prising a third locking piece provided at a location closer
to the first locking piece. The battery apparatus, wherein
the locking pieces is formed on each side so as to project
outward in a width direction W. The battery apparatus,
wherein each locking piece is positioned at one end in a
thickness direction. H, and is formed as a bottom surface
positioned coplanar with a bottom surface. The battery
apparatus, wherein the respective locking piece, a side
surface and a surface form three recessed portions in a
bottom surface portion. The battery apparatus, wherein
the locking pieces are adopted to be locked into locking
hooks of a battery attachment section, when the bottom
surface of the case is aligned with an attachment surface
of the battery attachment section of an electronic equip-
ment and then the case is slid thereover along the length
direction L thereof. The battery-apparatus comprising
two projections projecting outward in the width direction
W from each of the side surfaces provided at the side
surface portions of the bottom section. The battery ap-
paratus wherein the first locking piece, the surface and
the side surface of the bottom section are connected to
each other through one of the projections.

Claims

1. A battery comprising:

a case having a width, a thickness, and a length,
the case including a body section and a bottom
section, the bottom section provided in a middle
of the body section in a width direction and at
one end of the body section in a thickness di-
rection, the bottom section having a width which
is smaller than the width of the body section;
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a battery cell housed inside of the case;
a power supply terminal configured to supply an
operating current to external electronic equip-
ment from the battery cell;
a bottom surface formed at one of surfaces of
the bottom section in the thickness direction;
locking pieces projecting from both side ends in
the width direction of the bottom section such
that a distance between tips of locking pieces
positioned on opposite sides in the width direc-
tion is greater than the width of the bottom sec-
tion and smaller than the width of the body sec-
tion; and
guide grooves opened to both sides in the length
direction, the locking pieces hanging over the
guide grooves.

2. The battery according to claim 1, wherein each lock-
ing piece is formed as a surface positioned substan-
tially coplanar with the bottom surface.

3. The battery according to claim 1 or 2, further com-
prising:

at least one additional locking piece on each side
of the case in the width direction positioned on
an opposite side of the bottom section in the
length direction from the locking  pieces, and the
locking pieces extend in the length direction from
an end of the bottom section in the length direc-
tion.

4. The battery according to claim 3, wherein the dis-
tance between the tips of the locking pieces posi-
tioned on opposite sides in the width direction and a
distance between tips of the at least one additional
locking piece on each side of the case in the width
direction is approximately the same distance.

5. The battery according to one of the claims 1 to 4,
wherein a corner of a locking piece close to the power
supply terminal is a chamfered corner.

6. The battery according to one of the claims 1 to 5,
further comprising:

a plurality of slits including [[an]] inside slits [[slit]]
and two outside slits at the corner located be-
tween a surface in the length direction and the
bottom surface, all of a width, a depth and a
length of the two outside slits being larger than
a width, a depth and length of the inside slits
[[slit]];
two outside ribs formed by the inside slits and
the outside slits; and
a plurality of inside ribs formed by the inside slits,
a thickness of each inside rib in the width direc-
tion being larger than a thickness of each outside

rib in the width direction.

7. The battery according to claim 6, further comprising:
A terminal portion disposed at the [[a]] corner located
between the surface in the length direction and the
bottom surface, the plurality of slits being disposed
at the terminal portion.

8. The battery according to claim 7, wherein the surface
forms an outermost surface of the body section and
the bottom section in the length direction.

9. The battery apparatus according to claim 6, wherein
the power supply terminal is disposed in one of the
inside slits [[slit]].

10. The battery according to one of the claims 1 to 9,
further comprising:

an identification section disposed at a corner lo-
cated between a surface in the length direction
and the bottom surface.

11. The battery according to claim 9, wherein the iden-
tification section includes an identification recess
formed open to the bottom surface and close to a
top surface located at an opposite end from the bot-
tom surface in the thickness direction.

12. The battery according to one of the claims 1 to 11,
further comprising:

a cutout portion formed by a length difference
between the body section and the bottom sec-
tion in the length direction, the cut portion being
open on both sides along the width direction.

13. The battery according to claim 12, wherein, at least
a part of the cutout portion projects in the thickness
direction from the one end of the body section.

14. The battery according to one of the claims 1 to 13,
wherein the guide grooves are formed by the locking
pieces, side surfaces of the bottom section in the
width direction, and planes parallel to the bottom sur-
face.

15. The battery according to one of the claims 1 to 14,
wherein the battery is configured to supply power to
an imaging apparatus.

16. The battery according to one of the claims 1 to 15,
wherein the battery is configured to be received in a
battery loading portion of an imaging apparatus.
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