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ABSTRACT

A battery pack having a detection recess formed alon'g a
center\line of a bottom surface arranged such that the detection
recess is engaged with a convexed portion of a battery charger.
Therefore, whether or not the battery pack is properly attached
to the battery charger can easily be detected by the inclination
of the battery pack about the center line. Further, a battery
pack is arranged such that an aperture 1is formed on an outer
surface of the battery pack and an output terminal 1s inwardly
disposed on the aperture. Therefore, damage to the batteries 1in
the battery pack caused by a short-circuit resulting from
products made of conductive metal material such as a key ring,
necklace, or chain contacting both of the output terminals, as
occurs when terminals are disposed on the outer surface of the
battery pack, can be prevented. Furthermore, the battery pack
includes apertures with output terminals disposed therein for
discharging dust or the like away from the terminals into the
interior of the casing or out of the casing through a hole.
Therefore, the accumulation of dust or the like within the

apertures and upon the output terminals is prevented.
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BATTERY CARTRIDGE HAVING A RECESS FOR
DETECTING MISUSE AND/OR RECESSED TERMINALS

Field of the Invention

The present invention relates to a battery cartridge or
battery pack having a plurality of batteries accommodated therein

for use in a DC (direct current) power supply of electrical

machinery and apparatus.

Badkground of the Invention

'An example of ‘a conventional battery cartridge (hereinafter
referred to as é battery pack) that has previously been disclosed
in Japanese patent application No. 3-52555 to the same -assignee
of the present applicétion will be described below.

FIG. 1 of the accompanying drawings shows battery chérger 12

with a battery pack 10 attached and FIG. 2 shows an example of

such battery charggr 12 withéut a battery pack attached.

As 1llustrated, the battery chérger 12 is a molded product
of a plastic material and has a recessed portion 51 onto which
the battery pack 10 is attached. The baftery chafger 12
comprises‘a primary circuit portion 52 having a power supply
transfotmer or the like and a secondary circuilt pottion 53 having
a rectifying circuit or the like. The battery charger ‘12 further
includes an AC (alternatin§ cﬁrrent) cord 54 having a plug
connected to the primary.circuit portion 52.- \

As shown 1n FIG; 2, the secondary cirggit portion 53

includes an adaptor plug 55 from which a DC power‘}s supplied,
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first and second terminals 56, 57 from which a charging power is
supplied and a third terminal 58 from which a temperature

detecting signal 1s input to the battery charger 12. The adaptor

. plug 55 is provided so that the electrical machinery and

apparatus can be operated by directly utilizing a DC power
supplied from the AC poweréupply instead of the battery pack 10.

The three terminals 56, 57‘and 58 are formed as leaf springs
so that they can be deformed flexibly. A spring constant of the
third terminal 58 is selected to be substantially 2/3 of thosé\of
the first and sécond terminals 56, 57. Thé fi#st, second and

third terminals 56, 57, 58 are assembled 1nto a molded plate 60

and the molded plate 60 1s disposed on the bottom surface of the
recessed portion 51. The molded plate 60 is colored a in proper

color such as blue or the like, which is different from the color

(black) of the case 59 of the battery pack 10.

The secondary circuit portion 53 includes a control circuit
(not shown). The control circuit is 6perated to control the
charging of the battery within the battéry pack 10 and controls
tﬁe charging state of the battery on the basis of a so-called—-aV
charging completion method in which a voltage between the firsf
and second terminals 56, 57 1is progressively incréased by the
start of the charging and the charging 1s ended whén the voltage
is lowered a little after thé voltage Had reached the peak value.

The-aforesaid'control circuit detects the temperature of a

battery that is being charged on the basis of a temperature
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detecting signal from a temperature detecting element provided on
the bottom surface of the battery pack 10.‘ When such detected
tempefature of the battery exceeds a prédetermined value, the
control circuit interrupts a charging current supplied from the
first and second terminals 56, 57 to the battery thereby to
disable the battery charger 12 from charging the battery.

As shown in FIG. 1, the battery péck io includes a casing 18
that comprises an upper casing 14 and a ;ottdm casinglé. The
casing 18 is so arranged as to accommodate therein a plurality of
batteries. '

FIGS. 3A and 3B show the battery pack 10 with cylindrical
batteries 21 through 25 accqmmbdated withiﬁ the battery pack 10.
More specifically, FIG. 5A is a diagram showing the inside of the
battery pack 10 with the bottom casing 16 removed. FIG. 3B is a
cross-sectiQnallview taken along the line III - III in FIG. 3A.

The.batteries 21 through 25 may be nickel-hydrogen secondary
batteries and are arranged in parallel to one another as shown 1n
FIGS. 3A and 38. The electrodes of the batteries 21 to 25 are
connected by means of conductive plates 32. Hence, the five
batteries 21 to 25 are constructed as a combination baﬁtery 27 1in
which the batteries 21 to 25 are electrically connected in
series. An insulating sheet 34 isddisposed between the

electrodes of the batteries 21 to 25 and the conductive plates

32-0 . ; : i " | | /-
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The combination battery 27 includes first and second
electrodes 36 and 38 of positive and negative polarities for
effecting the charging and discharging.. A temperatufé‘detecting
element 42 such as a thermistor or the like and a breaker (not
shown) are disposed under the two electrodes 36, 38. The first
and second electrodes 36, 38, the teﬁperature detecting element
42 and the breaker (not shown), etc., are supported by a molded
member 44 disposed between the two battéries 21 and 22.

The electrodes 36, 38 of the combination baftery 27
constitute output terminals of the battery pack‘lo. Hence, the
electrodes 36, 38 will be referred to as output terminalé 36, 38,
if necessary.

A third electrode 40 that outpﬁts a temperature detectin§
signal is further disposed under the battery 21. The third
electrode 40 is formed as a thin plate that constitutes a leaf
spring. The third electrode 40 may be directly bonded to the
battery 21 by an adhesive or attached to the molded member 44.

Two lead wires-42A and 42B are connected to the temperature
detecting element 42. The temperature detecting element 42 1is
connected to the first electrode 36 by means of the first lead
wire 427, and the temperature detecting element 42 is connected
to the third electrode 40 by means of the second lead wire 42B.

The combination battery 27 and the three electrodes 36, 38

and 40 are disposed so as to contact with the inner surface of

the upper casing 14.

SON401.APP
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FIG. 4 shows a configuration of the bottom surface of the
casing 18, i.e., the outer surface of the bottom casing 16.
The bottom casing 16 has on 1its outer-sufface eleven recessed
portions 16A through 16K formed and three through-holes 16a, 16b
and 16c bored therethrough. Of the three through-holes 16a, 16b
and 16c, the two through-holes 16a, 16b are bored through the
recessed portions 16D and 16E, respectively;
The threé through-holes 16a,'16b, 1éc are bored through the

outer surface of the bottom casing 16 at their positions

corresponding to the three electrodes 36, 38 and 40 of the

battery pack 10. Therefore, when the upper casing 14 1s covered

{ :

with the bottom casing 16 to form the casing 18 and the batteries

21 to 25 are accommodated within thg'casing 18, the three

electrodes 36, 38, 40 are exposed from the corresponding three
throughholes 16a, 16b, 1léc, respectively;

The eight recessed portions 16C through 16J and the two
through-holes 16a, 16b are disposed in association with spacings
28A through 28D of-the batteries 21 to 25.

As shown in FIG. 4, on the outer surface of the bottom
casing 16, symbols +, - and L encircled by the symbol o, which
are adjacent to the three electrodes 36, 38, 40, are formed.
These symbols are formed by forming concavities and convexities

on the form of the bottom casing 16 when the plastic material 1s

molded.
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The bottom casing 16 is colored in black and the portion
within a dashed line 20 encircling the three through-holes 16a,
165, 160‘is colored in another color-sUéh as blue.

On the bottom surface of the receééed portion 51 of the
battery charger 12, convexes portions 61A, 61B, 61C are formed.

The convex portions 61A, 61B, 61C are disposed so as to be

engaged with the corresponding recessed portions 161, 166G, 16H of

-5

the battery pack 10.

of sﬁch recéssed portions 16I, 16G-and 16H, the outside
recessed portions 16I, 16G are referred to as detection épertures
and the_insidé larger recessed portion 16H is referred to as a
locking aperture. Thé detection‘apertufes 161, 166\fun¢tion to
detectwhethér or not the battery pack 10 1s properly attached to
the battery charger 12 or the like.

When the battery pack 10 is properly attached to the battery
charger 12, the two convexed portions 61A, 61B are properly
inserted into the detection apertures 16T, 16G; respectively.
Whereas, when the battery pack 10 is not properly attached to the
battery charger 12, the two convexed portions 61A, 618 are not
insetted into the cofresponding recessed porfions 161, 16G and
the bdtﬁom surface of the battery pack 10 is caused to rise from
the bottomsurféce.of the recessed portion 51 of the battery
charger iZF .

The‘locking*aperture 16H functions'to support  the battery

pack 10 so that the battery pack 10 attached to the battery

SON401.APP




10

15

20

25

CA 02408978 2002-11-06

charger 12 1s prevented from being moved uselessly during
chargling.

When the proper battery pack 10-is~attached to the battery
charger 12, the three electrodes 36, 38, 40 of the combinatidn
battery 27 QXposed from the through—ﬁoles 16a, 16b, 1lé6c of the
bottom casing 16 are respectively brought in contact with the
three terminals 56, 57, 58 of the battery charger 12.-

Since either of the three electrodés 36,.38, 40 and the
three terminals 56, 57, 58 are formed of the members that can be
deformed with flexibility, e.g., leaf springs are described
above, both of the three electrodes 36, 38, 40 and the three
terminals 56, 57, 58 éan be reliably brought 1in contact with one
another by spring-force of such resilient members. As described
above, the spring constant of the third terminal 58 is selected
to be small as compared with those of other remalning terminals
56 and 57 so that, even when the battery pack 10 without the
third electrode 58 1s attached to the battery-charger 12, the
bottom surface of the battery pack 10 can be protected from being
damaged. .

In the aforesaid example of the prior art, the bottom casing
16 of the battery paCR 10 includes the detection apertures 161,
16G and whethér:the'battery pack 10 can be properly‘attached to
the battery charger 12 is determined by detecting whether or not

the convexed portions 61A, 61B on the bottom surface of the

recessed portion 51 of the battery charger 12 are properly
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ehgaged with the detection apertures 16I, 16G. This arrangement
can be can be utilized not only between the baftery pack 10 and
the battery charger 12 but also betWeeh.the battery pack 10 and
electrical machinery and apparatus that utilizes the battery pack
10 as a pdwer source.

In the aforesaid battery pack 10, i.e., the output terminals
36, 38 are exposed from the apertures 16a, 16b.

When the battery pack 10 is no£ préberly attached to the
battery charger 12} the battery pack 10 is caused to rise from
the battery charger 12 by an émount corresponding to the height
of the convexed portioné 61A, 61B and then inclined. 1If aﬁ'
inclination angle of the battery pack 10 is largé, whether or not
the battery pack 10 is properly attached to the battery charger
12 can easily be detected. If on the other hand, the inclination
angle is small, then it becoﬁes more difficult to detect whether
or not the battery pack 10 is properly attached to.the battery
charger 12.

In order to increase the inclination.angle, the heights of

the convexed portions 61A, 61B of the battery charger 12 must be

~increased and the depths of the detecﬁion aperturés 161, 16G of

the battery pack 10 must be increased, which, however, makes the
molding treatment of the battery charger 12 and the bottom casing
16 impossible.

To increase the inclination angle of the battery pack 10

without changing the heights of the convexed portions 61A, 61B of

SON401 APP
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the‘battery charger 12, the convexed portions 61A, 61B of the
battery charger 12 and the detection apertures 16I, 16G of the
battery pack 10 must be formed at the-pasitions nearer‘to the
center position. .

In the aforesaid example of the prior art, as shown i1n FIG.
4, the detection apertures 16I, 16G are bored through the bottom
casing 16 of the battery pack 10 side by side at one of 1its side
portion and are not formed at the centef~thereof. -

Further, the battery pack 10 has mounted thefeon an
identification marker (not shown) that indicates the condition
that the'battery was already utilized énd charged. Such
identification marker is disposed at a front end portion 16-1
(see FIG. 3B) of the bottom casing 16 of the'battery pack'lo SO
that the dimensioﬁ of the battery pack 10 1is incregsed“in‘its
longitudinal direction by an amount correspdnding to‘the
protruded portion of the identification marker. ‘

FIGS. 5A, 5B and FIGS. 6A, 6B show dther examples of the
conventional battery pack 10. In these examples of the
conventional battery pack 10, the electrodes 36, 38, 1i.e., output
terminals 36, 38, are disposed at positions different from those
of the example shown in FIG. 4. However, the electrddes 36, 38,
i.e.,,output terminals 36, 38, are both exposed on the outer
surface of the casing 18. Thus, there 1is thé risk that the
batteries within the battery pack 10 will be damaged when the

electrodes 36, 38, 1.e., output terminals 36, 38, are short-
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circuited by conductive metal products such as a key ring, a

necklace, a chain or the like.

It is another problem that dusf‘or the like may collect
on the electrodes which could result in the electrical conhection
between the electrodes and the connection terminals of the

battery charger or electrical machinery and apparatus to fail.

Objects and Summary of the Invention

Accordingly, it 1is an object of the présent invention to
provide an improved battery pack in_which.the aforesaid
shoftcomings and diéadvantages encountered with the pridr art can
be eliminated. ‘

More specifica;ly, it is an object of the present invention
to provide a battery pack in which it easily can“be.determined
whether or not a battery paCk is properly attached to a battery
charger. ‘

It is another object of the present invention to provide a
battery pack having an identification marker formed thereon
without sacrificing the volume of the inside of the casing.

It is a further object of the present invention to provide a
battery pack in whiéh short circuits 1n battery eiectfodes, i.e;,
output terminals, resulting from contact wlth condﬁctivé metal
products such'as a key ring, a necklace, a chailn dr*the 1ike can

be prevented.

-— 10 -
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It is still further object of the present invention to

provide a battery pack in which the collection of dust or the
like in a recessed portion formed on the outer surface of a
casing, i.e., hole, can be prevented.
According to a first aspect: a battery pack Comprising:

a casing for housing batteries, said casing having an upper
portion and a bottom portion; a plurality of electrodes formed
in said bottom portion of said casing for electrical connection
with said batteries, said el.ectrodes functioning as charging

electrodes when said battery pack 1s connected to a battery

charger and said electrodes functioning as power supply
electrodes when said battery pack 1is connected to an electrical
apparatus; and a detection recess formed along a center line on
a bottom surface of said bottom portion of said casing for
detecting when said pack 1is positioned correctly 1in an
appropriate battery charger or electrical apparatus, whereiln
columnar batteries are accommodated in said casing in two rows

extending along opposite sides of said center line of said bottom

surface and wherein said detection recess 1s formed along said
center line in between said two rows.

According to a second aspect: A battery pack comprising: a

casing having an outer surface and at least two rows for
accommodating batteries therein, said outer surface of said

casing having a bottom surface and a detection recess formed

along a center line of said bottom surface of said casing, and
wherein columnar batteries are accommodated in two rows in said
casing and said detection recess is disposed between said two

rows of batteries along said center line of said bottom surface;

11
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and an identification marker disposed along said center line of
the bottom surface for 1indicating that the battery pack was

finished in use or that the battery pack was already charged.

In accordance with a third aspect: A pattery pack having a
battery means accommodated therein comprising: a casing for
housing said battery means 1inside, saild casing having an upper
portion and a bottom portion; a plurality of electrodes formed
in a plurality of corresponding apertures, said apertures being
disposed within said casing at a side of said bottom portion of
said casing for electrical connection with said battery means,
said electrodes functioning as charging electrodes when said
battery paé:k 1s connected to a battery charger and said
electrodes functioning as power supply electrodes when said
battery pack 1s connected to an electrical apparatus, wherein
each of said plurality of apertures extends from said side of
said bottom portion of said casing to the inside of said casing,

whereby any dust accumulating on said electrodes may be

discharged through each of said apertures into said casing.

The above and other objects, features, and advantages of the

present invention wi1ill become apparent from the following

detailed description ¢f i1llustrative embodiments thereof to be
read in conjunction with the accompanying drawings, in which like
reference numerals are used to identify the same or similar parts

in the several views.

11A
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‘Brief Description of the Drawings

"FIG. 1 is a perspective view 1illustrative of an example of

a conventional battery pack attached to a battery charger;

FIG. 2 1s a perspective view iliustrative of an example of a
conventional battery charger;

-FIG. 3A is'é diagram used to explain an example of the
conventiénal battery pack;

FIG. 3B is a cross-sectional view takeh alon§ tﬁe line IIT -
III in FIG. 3A;

FIG. 4 is a bottom view illustrative of an example of the
conventional battéry pack;

FIGS. DA, 5B.and FIGS. 6A, 6B are perspective views
illustrative 6f eXamples of conventional battery packs,
respgctively; ‘

FIG. 7 is a perspecti&e view illustrative of a'Eattery pack
used 1n an.embodiment'of‘the present inVention;

FIG. 8A is a fragmentary bross-sectional view 1llustrative
of a front end portion of a bottom casing of thé battery pack

shown in FIG. 7;

FIG. 8B is a front view thereof;
FIGS. 9A and 9B are schematic diagrans shoWing-examples of
- connection terminals that are 1nserted 1nto holes of the battery

pack shown in FIG. 7, respectively;

- 12 =
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FIG. 10 is a perspective view illustrative of an appearance
of a battery pack according to a first embodiment of the present
invention;\

" FIG. 11A is a plan view illustrative of a.casing of the
battery pack shown in FIG. 10}
FIG. 11B is a side view thereof;
"FIG. 11C is a bottom view thereof;

4

FIG. 12 is a cross-sectional view taken along the line XII -

XII of FIG. 10;

FIG. 13A is an end view illustrative of a front end portion:

of the'battery pack shown in FIG. 10;
¥FIG. 13B is a cross-sectional view taken along the line XIII
- XIII in FIG. 10;

.FIG. 14A is a side'elevation view illustrative of an-
identification marker used 1n the present iﬁvention;

FIG. 14B is a plan view thereof;

FIGS. 15A and 15B are diagrams showing the condition that an
identification marker formed on a battery pack 1is ih use,
respectively;

FIG. 16 is a bottom view illustrative of the battery‘pack,
according to a second embodiment of the present invention;' ‘

-FIG. 17A 1s a.perspective view illustrati?e of the battery

paék according to a third embodiment of the present invention;

SON401.APP
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FIG. 17B is a fragmentary cross-sectional view of a main
portion of the battery pack according to the third embodiment of
the present invention; | -

FIG. 18A is a perspective view illustrative of the battery
pack according to a foufth embodiment of the present\inﬁention;

FIG. 18B is a fragmentary cross-sectienal view of the
battery pack according to - the fourth embodiment of the present
invention; & ”

FIG. 19A is a fragmentary cross-sectional view
illustrative of a front end portion of a bottom casing of the
battery pack according.te a fifth embodiment of the present
invention; .

FIG. 19B 1is a front view thereof;

FIG. 20A 1s a fragmentary cross-eectional view illustrative.-

of a front end portion of a bottom casing of the battery pack

according to a sixth embodiment of the present invention; and

FIG. 20B is a front view thereof.

Detailed Description of the Preferred Embodiments

Referring to the drawings in detail, and initially to FIGS.

7 to 16, a battery pack according to a first embodiment of the

- present invention will be described below. In FIGS. 7 to 16,

like parts corresponding to those of FIGS. 1 to 4 are marked with
the same references and therefore need not be described in

detail.

SON401 .APP
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FIG. 7 is a perspective view 1illustrative of an appeafance
of the battery pack 10 of the.instant invention. As shown 1in
FIG. 7, the battery pack 10 1includes thé éasing 18 which
conmprises the upper casing 14 and the bottom casing 16.

- In this example, cylindrical batteries are disposed in two
rows within the.battery pack 10 and four batteries are
accommodated within the battery pack 10 in total. Such four.
béttéries'may be electrically cOnnected‘in series to form a
combination battery.

Around‘the bottom surface of thehbattery pack 10, there are
formed holes 120, 122, 124,'126 (only the holes 124, 126 are‘
shown in FIG. 7). These holes 120 to 126 are adapted to receive
corresponding protruded portions formed on a battery
accommodating portion when the battery pack 10 is attached to the
battery accommbdating portion of electrical machinery and

apparatus.

As shown in FIG. 7, concave pdrtions 80, 82 are formed on

‘the front end portion 16-1 of the bottom casing 16 and the first

and second electrodes 36, 38 of the combination battery are

disposed at the bottom surfaces of the concave portions 80, 82.
The electrodes 36, 38 function as charging electrodes when

the battery pack 10 ié attached to the battery charger to charge

the batteries. Also, the electrodes 36, 38 function as power

fsupply electrodes when the battery pack 10 is attached to the

electrical machinery and apparatus to supply power.

SON401.APP
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FIGS. 8A and 8B show an example of a structure of the first
electrode 36 disposed on the concave portion 80, respectively.
FIG. 8A is a fragmentary cross-sectionai view iliustrative of the
front end portion 16-1 of the bottom casing 16, and FIG. 88 1is a
front view thereof. As illustrated, a hole 84 of'substantially
circular configuration is formed through the bottom surface~of
the cencave portion 80. The first electrode 36 is disposed along

the inner surface of the hole 84. The second electrode 38 that

'is disposed on the concave portion 82 may be arranged similarly

as shown in FIGS. 8A and 8B.

FIGS. §A and 9B show an example of connection terminals 90
that are coupled to the electrodes 36, 38 of the battery pack 10.
The connection terminals 90 are disposed on the battery
accommodating portion of‘the battery charger or electrical
machinery and apparatus. The connection terminal 90 has a
columnar configuration corresponding to the hole of the battery

pack 10, and two springs 92A, 92B are disposed on the columnar

surface thereof.

FIG. 10 is a perspective view illustrative of an appearance
of the battery pack 10 according to the first embodiment of the
present invention.' As shown in FIG. 10, the battery pack 10
includes a casing 18 which comprises an upper casing 14 and a

bottom casing 16.

FIGS. 11A, 118 and 11C show in more detail the casing 18 of

' the battery pack 10. FIG. 11A is a plan view thereof, FIG. 11B

SON401.APP
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is a side view thereof and FIG. 11C is a bettom-view thereof.
FIG. 12 1s a cross-sectional view taken along the line XII -~ XII
of FIG. 10. FIG. 13A 1s an end view iliustrative of the front
end portion of the battery pack 10 end FIG. 13B 1s a cross- -

5 .sectional view taken along the line III - XIII of FIG. 10.

As shown ianIG.-13B, according to this embodiment, the
cylindrical batteries are disposed 1n two rows within the battery
pack 10 and four batteries are accommodeted within the battery
pack 10 in total. Similar te-the example of the prior aft, the

10 - four batteries may' be eleCtrically connected 1n series to form a
combination battery;

Referring to FIGS. 11A to 11C and FIG. 12, the ‘bottom casing
16 of the battery pack 10 has on its bottom surface recessed
portions 102, 104, 108, 112 formed along a center line X ;.X and

15 a recessed portion 106 formed along the side portion thereof.
The recessed portions 102, 104, 106 are used as detection
apertures and the recessed portions 108, 112 are used as locking
apertures.

Whether or not the battery pack 10 is properly attached to

20 the battery charger-can be detected by the detection apertures
102, 104, 106. The battery pack 10 that is attached to the
battery cherger can be supported at that position by the locking
apertures 108, 112.

_Holes 120, 122, 124 and 126, each having a rib, are formed

25 around the bottom surface of the bottom“casing 16. The holes 120
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to 126 are adapted to receive corresponding protruded portions
formed on the battery accommodating portion when the battery pack
10 1is attached to the battery accommodéfing portion of the
electrical machinery and apparatus..

Concave portions 80, 82 are formed on the front end portion
16-1 of the bottom casing 16. First and second electrodes 36, 38
of the combination battery are disposed on the bottom surfaces of
the concave portions 80, 82 as shown in %IG. 13A. |

fhe electrodes 36, 38 function as charging electrodes when
the battery pack 10 1s attached to the battery charger to charge
the batteries. Also, the electrodes 36, 38 function as power
supply electrodes when ‘the battery'pack 10 1s attached-to the
electrical machinery and apparatus as a power source.

According to this embodiment, the detection apertures 102,

104 are formed on the bottom surface of the bottom casing 16

along the center line X - X and also at its substantially central

‘portion so that, when the battery pack 10 1s not properly

attached‘to the battery charger, thé battery pack 10 1s
considerably inclined by the protrusions (not shown) formed on
the battery charger. Thus, there 1s the advantage that whether
or not the battery pack 10 1s properly attached'té the battery
charger Ean easlly be detected. '
Fufther, since the detection apertures 102, 104 are formed

between the four batteries that are disposed 1n two rows, the

SON401.APP
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battery pack 10 need not be 1lncreased in size even though the

detection apertures 102, 104 are formed.

The front end{portion of the'bottoﬁ casing 16 has a marker
formeé along the center line X - X. The marker functiéns to
determine whether or not the battery pack 10 was already charged
or whether or not ﬁhe‘battery pack 10 was finished 1in use.

FIG. 14A is a side elevation view of the marker, and FIG.
14B is a plan view thereof. As shown in&FIGS.14A-and 14B, the.
marker\comprises a‘concave portion 114 formed along the center
line X - X (see'FIG. 11C), a slider 118 disposed within
the concave portion 114 so that it cén be slidably moved therein,
and an aperture 116 formed adjacent to the concave portion 114.

The slider 118 includes a plate portion 118A of

substantially rectangular configuration and a protruded portion

118B disposed at the top of the plate portion 118A. The

respective side portions of the plate portion 118A are in

engagement with grooves 114A formed along the wall surfaces of
the concave portion 114 so that the slider 118'can~be slid along
the center line X - X within the concave portion 114.

The concave portion 114 has on its rear portion formed a

hole 114B tp recelve the plate portioﬁ 118A of the slider 118.
When the slider 118 is moved inwardly along the center line X -
X, tpe'platecportion 118A 1s accommbdated into the hole 114B.
| A part of the lower side surface of the plate pértibh,llSA-

of the slider 118 is exposed by the aperture'116 SO that, 1f the

| - 19 -
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lower side surface of the plate portion 118A is ﬁarked with a
proper symbol or colored in proper color and the slider 118 is
slid along the center line X - X, then the above—mentionéd_symbol
or color can be visually confirmed through the aperture 116.
Even'when the'aperture 116 is not provided, if the slider
118 is moved outwardly along the center line X - X, then the
plate portion 118A is‘éjected from the hole 114B of the concave

portion.114 and the lower surface thereof i1s exposed so that such

symbol or color can be visually confirmed.

The marker according to this embodiment is arranged- as
described above so that the identification mark on ﬁhe slider 118
can be-visually confirmed by slidably moving the slider 118. ‘
Thus, the user can know that the batteries 1n the battery pack‘lo
were alreédy chargedfér finished in use.

FIGS. 15A and 15B show the condition that the marker formed
on the battery pack 10 is in use. More specifically, FIG. 15A
shows the case that the battery pack 10 is attached to a battefy
accommodating poftion 90 of electrical machinery and apparatus, -
and FIG.klsB shows the case that the battery pack 10 is attached
to a battery Charger 92. |

In the example shown 1in FiG. 15A,~the'battery accommodating
portion 90 of electrical machinery and apparatus lncludes a .
protrusion.QOA éo that, when the battery pack 10 is moved 1in the
arrow L direction while it is 1n contact with the bottom surface

of the battery accommodating portion 90, the protrusioﬁ 90A is

- 20 -
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engaged with the protruded portion 118B of the slider 118,
thereby the slider 118 being pushed inwardly. Therefore, when the

slider 118 1s moved inwardly, the identification mark formed on
the lower surface of the plate portion 118A, provides a prOpef
identification symbol representative of the fact that the
batteries in the battery pack 10 were finished in use which can
be seen visually.

In the example shown in'FIG. 158, t%e béttery charger 92
includes on its bottom surface an engagement member 94 that is
upwardly spring-blased by a spring 94A, for example. The
enéagement member 94 has on its top forﬁed an inclined
surface.

Accordingly, if the battery pack 10:is attached to the
battery charger 92 in the directionrshown by an arrow L in ‘FIG.
15B while it 1s.in contact with the bottom surface of the battery
charger 92, then the protruded portion 118B of the slider 118 is"
engaged with the engagement member 94, thereby moving the |
engagement member 94 downwardly.

If the battery pack 10 1s ejected from the battery chargef
92 in the arrow R direction in FIG. 15B after the charging was
ended, the protruded portion 118B of the slider 118 is engaged
with the engagement member 94 so that the slider 118 is withdrawn
outwardly. Therefore, when the slider 118 is moved outwardly,
the identifying-symbol formed on the lower surface of the plate

portion 118A, e.g., a propér identification symbol representing

- 21 -
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that the charging of batteries is finished, can be confirmed
visually.

The slider 118 may be arranged SO phat the user'can move the
slider\118 manually. In such case, when the user moves the
slidef 118 with fingers, the identifiCation symbol that the
batteries were finished 1n use or that the.batteries were already
charged can be displayed.

Sinee the identification marker that determines that the
batteries were finished in use or that they.were already eharged
is formed on the bottom casing 16 as described above, increasing
the battery pack 10 in size in its longitudinal direction can be
avoided.

'FIG. 16 shows the battery pack according to a second
embodiment of the present invention. 1In this embodiment, as
shown in FIG. 16, a detection aperture 110 1is formed along the
center line X - X. The detection aperture 110 has a width
smaller than that of the adjacent locking aperture 108. That 1is,
the width of the detection aperture 110 in the direction
perpendicular to the center line X - X is smaller than the width
of the locking aperture 108.

When the battery pack 10 1s attached to the battery charger
or the battery pack accommodating portion of electrieal-machinefy
and apparatus, a lock pin (not'shown) whose siZe ispmatched to
the'locking aperture 108 is engaged with the locking aperture

108. If the dimension of the detection aperture 110 is larger

SON401 .APP
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than that of the locking aperture 108, then the lock pin néy
engage with the detection aperture 110 before it engages with the
locking aperture 108.

' Therefore, if the dimension of the detection apertnre 110 1S
selected to be smaller than that of the locking aperture 108,-
then the lock pin, which should engage with the idcking aperture
108, can be prevented from inadvertently engaging with the '
detection aperture 110. A |

Furthermore, as shown in FIG. i6, the battery pack 10
includes proper information elements 130, 132. The information
elements 130, 132 may include a detector for detecting a
temperature of battery, a voltage detector for détecting a
remaining capacity of béttery and an identifying apparatus for
identifying the types of the batteries.

One of the information elements 130, 132 may be the
temperature detecting element 42 as earlier noted in the example
of the prior art. In such case, the third terminal 40 (see FIGS.
3A, 3B) from which the témperature detection signal of the
temperature detection element 42 is output may be disposed at the
proper pbsition.

. Accbrding to thé-present invention, whether or not the
battery pack 10 is properly attached to thé battery charger can
easily|be detected. '

According to the present invention, whether or not the

battery pack 10 is properly attached to the battéry accommodating
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portion of electrical machinery and apparatus can easily be
detected.

Further, according to the present invention,_detection
apertures can be formed on the bottom surface of the battery pack
without increasing the dimension of the battery pack.

Furthermore, according to the present invehtion,'an
identification marker that 1is used to determine whether the -
batteries were finished in use or alreaéy charged can be provided
withoutincreasing the dimension of the battery pack 10

FIGS. 17A, 17B and FIGS. 18A, 18B show battery packs
according to third and fourth embodiments'of the preéent
invention. In the thiré and fourth embodimenﬁs of the present
invention, the\electrodes 36, 38, 1.e., output terminals 36, 38,
are disposed on the front end portion 16-1 of the bottOm_casing_\
16 and the concave portions'BO, 82 are not fbrmed unlike the'
embodiment shown in FIG. 7. ﬁ

As illustrated, apertures 102, 104 are formed through the
front end portion 16-1 of the bottom casing 16, and the
electrodes 36, 38 are disposed at the position very slightiy
spaced from the apertures 102, 104 1inwardly. The electrodes 36,
38 are properly shaped so that_ they can receive and come in

reliable contact with the connection terminals 920 of the

-corresponding battery charger or battery accommodating portioh.of

electrical machinery and apparatus.

- 24 -
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In the third embodiment shown in FIGS. 17A, 17B, the

apertures 102, 104 of the bottom casing 16 are rectangular in
shape so as to accept the connection tefminals 90 which are
rectangular 1in cross section. The electrodes 36, 38 are made of
thin pleteomaterials which are curved 1in a.U-shape. Contact
portions 364, 38A whose cross sections are small are formed at
the entrances of the eiectrodes 36, 38.

In the fourth embodiment shown 1in FiGS. 18A, 18B, the
apertures 102, 104 of the bottom casing 16 are circular 1in shape
so as to accept the connection terminals 90 which are circular in
cross section. The electrodes 36, 38 are made of eylindrical
thin plate members and have on their side surfaces slits 36B, 38B
extended in the axial directions. Also, the cqntact.portiohs
36A, 38A whose cross sections are small are formed at the
entrances of the electrodes 36, 38.

As described above, the output terminals of the battery'
pack, i.e., the electrodes 36, 38 are dispesed'within the
apertures or coﬁeave portions formed on the outer surface of the
battery pack 10. Therefore, short-circuiting the two output
terminals 36, 38 by contact with products made of conductive
metal material such as key.riné, necklace, chain or the like when
the output terminals 36, 38 can be prevented.

According to the present invention, since the output

terminals, i.e., electrodes 36, 38 are disposed 1in the inside of

the hole 84 or apertures 102, 104 formed withlin the battery pack
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10, the output terminals, i.e., electrodes 36, 38, contact Wifh
products made of conductive metal materials suéh as key ring,
necklace, chain or the like can be'prevénted.

Furthermore, according to the present invention, since the
output terminals, 1.e., electrodes 36, 38 of ﬁhe\battefy pack 10
contact can be‘protected from coming into contact with products
made Qf conductive metal materials such as key ring, necklace,
chain or the like, damage to the batteriesnaccommodated within
the battery'pack 10 resulting from a short-circuit can be
prevented. o

The battery pack according to fifth and sixth embodiments of
the present invention wili hereinafter be described with
reference to fIGS. 19A, iQB and FIGS. 20A, 2OB. In'FIGS. 194,
19B and FIGS. 20A, 20B, like parts corresponding to those of FIG.
7, FIGS. 8A, 8B ahd FIGS. 9A, 9B are marked with the same
references and therefore need not be described in detail.

In the example shown in FIG. 7 and FIGS. 8A,:8B, the hole 84
bored through the concave portion 80 includes a closed bottom -
pprtion and the hole 84 tends to collect dusts or the like. If

the hole 84 collects dusts or the like, then an electrical '

connection failure frequently occurs between the electrodes.36,

\38 of the battery pack 10 and the connection terminals 90 of the

battery charger or electrical machinery and apparatus.
FIGS. 19A, 19B show in detail the front end portion of the

battery pack 10 of the present invention. FIGS. 19A, 19B

- 26 -
SON401.APP

PTG B 4 | A PR v v s e Ad B s e L L i ke L L " — " p—

\
-t




10

15

20

CA 02408978 2002-11-06

correspond to FIGS. 8A, 8B. FIG. 19A 1s a fragmentary cross-
sectional view 1lllustrative of the front end portion 16-1 .of the
bottom casing 16 and FIG. 19B is a front view thereof.

As 1llustrated, the concave portions 80, 82 are fdrmed on
the front end portion 16-1 of the béftom casing 16."Holes 84, 86
are respectively formed on the concave portions 80, 82..The
output terminals of thé combination battery, i.e., first and
second electrodés 36, 38 are disposed oﬁ the bottom surfaces of
the holes 84, 86.

The electrodes 36, 38 function as the charging electrodes
when the battery pack 10 is attached to the battery Charger for
charging the batteries. Whereas, the electrodes 36, 38 function
as the power supply electrodes used when the battery pack 10 is
attached to the electrical machlnery and apparatus as the power
supply. .

FIGS. 19A, 19B show examples of structures of one side of
the holes 84, 86 respectively formed on the concave portions 80,
82 and the first and second electrodes 36, 38 respectively
disposed on the holes 84, 86, i.em; the first hole 84 and the
first electrode 36 diéposed in the first hole 84. The second
hole 86 and the second electrode 38 disposed 1n the second hole
86 may be arranged similarly to the first hole 84 ahd the first

electrode 36 disposed in the first hole 84 shown in FIGS. 193,

19B.

- 2 7 -
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As shown in FIGS. 192, 19B, the concave portion 80 has on
its bottom surface formed the hole 84 of substantially circular
configuration and the first electrode 36 is disposed along the

inner surface of the first hole 84.

'Comparison of FIGS. 19A, 19B with FIGS. 8A, 8B reveals that,
in this embodiment, an aperture 88 for discharging dusts or the
like is formed on the bottom portion of the hole 84 and that - the
aperture 88 1s elongated from the bottoﬁ portion of the hole 84
to the bottom surface 16-3 of the bottom casing 16.

Therefore, the hole 84 and the aperture\88 constitute a
through-hole that 1is extended from the front end portioh 16-1 to .
the bottom surface 16-3 of the bottom casing 16. Thus, even when
dusts or the like enter the hole 84, such dﬁsts or the like-cah
be discharged to the outside of the battery pack 10 tﬁrough ﬁhe
aperture 88 from the bottom of the hole 84. |

FIGS. 20A, 20B show the battery pack 10 according to a sixth
embodiment of the present invention. In this embodiment, the
aperture 88 bored through the bottom portion of the hole 84 1is
inwardly extended to the battery pack 10. Therefore, by means of
the aperture 88, the bottom portion of the hole 84 1s coupled to

the inside of the casing 18 but is not coupled to the outside of

~ the casing 18. In this embodiment, dusts or the like entered the

hole 84 are inwardly discharged to the battery pack 10 through

the aperture 88 from the bottom portion of the hole 84.

— 2 8 -
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According to the fifth and sixth embodiments of the present
invention, sinée dusts or the 1like entered the hole 84 are
discharged to the outside of the hole-84 through the aperture 88
from the bottom portion of the hole 84, accumulation of dusts ér
the like in the bottom portion of the hole 84 can be avoided.

Incidentally, as shown in FIGS. 19A, 19B, it is preferred

that the aperture 88 for discharging dusts or the like is formed

*

at the central portion of the bottom poftion of the hole 84 and
the outside surface of the diScharging aperture 88 may be formed
as a smoothly-éurvedlsurface by a chamfer treatment. Thus, even
when dusts or the like enter the bottom portion of the hole 84;.
if the connection terminal 90 shown in FIGS. 9A, 9B is inserted
into the hole 84, then dusts or the like are pushed by the
connection termiﬁal 90 and can be discharged to the outéide from
the aperture 88 by force.

According to the present invention, since dusts or the 1like
entered the hole 84 formed in the battery pack 10 to dispose
therein the electrode are discharged from the discharging
aperturé 88 bored though the aperture 84, advantageously the
accumulation of dusts or the like 1n the bottom portion of the
hole 84 can be prevented. ‘

Furthermore,'according to the present invention, since the

accumulation of dusts or the like in the hole 84 formed in the

\batterY.pack 10 to dispose thereiln the_electr¢de can be

prevented, advantageously an electrical connection failure

SON401 .APP
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resulting from the accumulation of dusts or the like on the hole

84 can be avoided.

Having described prefenfed embodiménts of the invention with
reference to the accompanying drawings, 1t is to be understood
that the invention is not limited to those precise embodiments
and that varibus changes and modifications could be effected
therein by one skilled in the art without depafting from the

spirit or scope of the invention as defined in the appended

claims.
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The embodiments of the invention in which an exclusive
property or privilege is claimed are defined as follows:

1. A battery pack (10) having battery means

accommodated therein, and adapted to co-operate with a
battery charger (12) or electrical machinery or
apparatus utilizing the battery pack as a powef source,
sald battery pack comprising : |

a casing (14, 16) for accommodating said battery

means therein, said casing having an upper surface, a
bottom surface, a front end portion, a rear end portion
and two side surfaces, said bottom surface being

defined as the surface by which said battery pack

‘confronts a battery pack accommodating portion of said

battery charger or electrical machinery or apparatus,
groove means (120, 122, 124, 126) for sliding and
engaging protruded portions formed on said battery pack
accommodating portion of said battery charger or said
electrical machinery or appara“cus, said grobve means

being oppositely formed around said bottom surface on

- said side surfaces of said casing ;

detection aperture means (102, 104) formed on a

center line (X-X) of said bottom surface between said

side surfaces, said detection aperture means (102, 104)

- being adapted to receive a corresponding protruded

portion formed on said battery pack accommodating

portion of said battery charger or electrical‘machinery

apparatus, and
first and second hollow electrodes (36, 38).

located approximately in two corners of the casing (14,
16) for receiving a connection terminal (90) of a
battery charger (12) oxr electrical wmachinery or
apparatus in a direction which is approximatély

parallel to the direction of said center line (X-X).
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2. A battery pack according to claim 1, wherein said

first and second hollow electrodes (36, 38) are formed

in a U-shape.

3. A battery pack according to claim 1, wherein said
first and second hollow electrodes (36, 38) are formed
ags a hole with a slit (36B, 38B) on the side surface.
4. A battery pack according to anyone of claims 1 to

3, wherein each of said hollow electrodes (36, 38) 1is

adapted to receive one of the terminals of said battery

‘charger (92) or electrical machinery oxr apparatus after

said groove means (120, 122, 124, 126) 1s slided and

"engaged with said protruded portion formed on said

battery pack accommodating portion of said battery

‘charger (92) or electrical machlinery or apparatus.

5. A battery pack according to anyone of claims 1 to
4, wherein said battery pack further includes a locking

aperture means (108) formed on said center line (X-X)

of said bottom surface and being engaged with a lock

member of said battery charger or electrical machinery
or apparatus wherein said detection aperture means

(102, 104) is located approximately in a central region

of said center line (X-X).
6. A battery pack according to anyone of claims 1 to

5, wherein said groove means (120, 122, 124, 126) each

has a rib.
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