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(54) ELECTRIC TOOL

(67)  This electric tool is provided with: a battery pack
(1) that includes a battery cell; and an electric tool main
body (3) in which a driving unit (4) is driven by power
supplied from the battery pack (1). The electric tool main
body (3) is provided with a controller (5) that controls the
driving unit (4). The battery pack (1) is provided with: a
rated voltage storage unit (12) at which information of a
rate voltage of the battery pack is stored; a rated voltage
information output unit (13) that outputs the information
of the rated voltage stored at the rated voltage storage
unit to the controller (5); a battery temperature detection
unit (14) that detects the temperature of the battery cell
(11); and a detected temperature output unit (15) that
outputs the temperature value detected by the battery
temperature detection unit (14) to the controller (15). The
controller (5) limits the output of the driving unit (4) when
the temperature value of the battery cell (11) exceeds a
temperature threshold value determined in accordance
with the rated voltage.
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Description

Field of the Invention

[0001] The presentinvention relates to an electric tool.

Background of the Invention

[0002] Conventionally, an electric tool is known (see,
e.g., Patent Document 1). The electric tool described in
Patent Document 1 includes a battery pack having a bat-
tery cell, and a electric tool main body in which a driving
unit is driven by power supplied from the battery pack.
In this type of electric tool, when a current flows in the
battery cell, the battery cell emits heat. The heat emission
from the battery cell occurs during electric discharge as
well as during electric charge.

[0003] However, the battery cell may deteriorate at a
high temperature. Therefore, the electric tool of Patent
Document 1 is provided with a temperature sensor for
detecting a temperature of the battery cell and restricts
an output of a motor when a temperature value obtained
by the temperature sensor exceeds a predetermined val-
ue (temperature threshold value).

[0004] In the electric tool of Patent Document 1, the
temperature threshold value is changed depending on
the types of battery packs. The types of the battery packs
may include, e.g., a lithium ion battery, a nickel metal
hydride battery, a nickel cadmium battery and the like.
Accordingly, when the battery cell is electrically dis-
charged, the battery cell is prevented from reaching a
high temperature.

[0005] Patent Document 1: Japanese Patent Applica-
tion Publication No. 2006-247821

[0006] However, in the electric tool in which the tem-
perature threshold value is changed depending on the
types of the battery packs, when the same type of battery
packs having different rated voltages are used, the tem-
perature increase speed of the battery pack varies in ac-
cordance with a rated voltage of the battery pack. In other
words, in the battery pack having a high rated voltage,
the temperature of the battery cell may quickly reach a
temperature threshold value. Therefore, even if the driv-
ing unit is controlled after the temperature of the battery
cell reaches the temperature threshold value, the battery
cell may reach a high temperature due to temperature
increase due to overshoot depending on the rated volt-
age of the battery pack, and the facilitation of deteriora-
tion of the battery cell may not be prevented.

Summary of the Invention

[0007] In view of the above, the present invention pro-
vides an electric tool capable of effectively preventing a
battery pack from being deteriorated by a temperature
increase even in the case of using a battery pack having
a high rated voltage.

[0008] An electric tool in accordance with an aspect of
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the present invention includes: a battery pack including
a battery cell, and an electric tool main body in which a
driving unit is driven by power supplied from the battery
pack. The electric tool main body has a controller for con-
trolling the driving unit. The battery pack includes: a rated
voltage storage unitin which information of a rate voltage
of the battery pack is stored; a rated voltage information
output unitfor outputting the information on the rated volt-
age which is stored in the rated voltage storage unit to
the controller; a battery temperature detection unit for
detecting atemperature ofthe battery cell; and a detected
temperature output unit for outputting the temperature
value detected by the battery temperature detection unit
to the controller. When the temperature value of the bat-
tery cell exceeds a temperature threshold value deter-
mined in accordance with the rated voltage, the controller
limits the output of the driving unit.

[0009] Further, in the electric tool, it is preferable that,
when the controller cannot identify the rated voltage in-
formation, the controller uses a temperature threshold
value corresponding to the highest rated voltage as the
temperature threshold value to limit the output of the driv-
ing unit.

[0010] An electric tool in accordance with another as-
pect of the present invention includes: a battery pack
including a battery cell; and an electric tool main body in
which a driving unit is driven by power supplied from the
battery pack. The electric tool main body includes a con-
troller for controlling the driving unit. The battery pack
includes: a rated voltage storage unit for storing informa-
tion on arated voltage of the battery pack; a rated voltage
information output unit for outputting the information on
the rated voltage which is stored in the rated voltage stor-
age unit to the controller; a battery temperature detection
unit detecting a temperature of the battery cell at a pre-
determined interval; and a detected temperature output
unitforoutputting the temperature detected by the battery
temperature detection unit to the controller. The control-
ler includes: a temperature comparison and determina-
tion unit for determining whether or not a temperature of
the battery cell exceeds a temperature threshold value;
aconsecutive excess count uinit for counting the number
of consecutive determinations that the temperature de-
termined by the temperature comparison and determi-
nation unitexceeds the temperature threshold value; and
a control start determination unit for starting limit of an
output of the driving unit when the number counted by
the consecutive excess count unit exceeds a count
threshold value determined by the rated voltage.

[0011] Further, in the electric tool, it is preferable that,
when the controller cannot identify the rated voltage in-
formation, the controller uses a count threshold value
corresponding to a highest rated voltage as the count
threshold value to limit an output of the driving unit.
[0012] In accordance with the electric tool of the
present invention, the deterioration of the battery pack
due to the temperature increase can be effectively pre-
vented even in the case of using the battery pack having
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a high rated voltage.

Brief Description of the Drawings

[0013] The objects and features of the present inven-
tion will become apparent from the following description
of embodiments, given in conjunction with the accompa-
nying drawings, in which:

Fig. 1 is a block diagram of an electric tool in accord-
ance with a first embodiment of the present inven-
tion;

Fig. 2 shows a battery pack and an power tool main
body of the electric tool of the first embodiment;
Fig. 3 is a circuit diagram of the electric tool of the
first embodiment;

Figs. 4A and 4B are graphs showing relationship be-
tween time and a temperature of the battery cell of
the battery pack of the first embodiment, wherein
Fig. 4A shows a case of using a battery pack having
a rated voltage higher than a normal rated voltage
and Fig. 4B shows a case of using a battery pack
having a rated voltage lower than the normal rated
voltage;

Figs. 5A and 5B are graphs showing relationship be-
tween time and a temperature of a battery cell of a
battery pack of a reference example, wherein Fig.
5A shows a case of using a conventional battery
pack, and Fig. 5B shows a case of using a battery
pack having a rated voltage higher than the normal
rated voltage;

Fig. 6 is a block diagram of an electric tool in accord-
ance with a second embodiment of the present in-
vention; and

Figs. 7A and 7B are graphs showing relationship be-
tween time and a temperature of a battery cell in the
case of using a battery pack having a high rated volt-
age, wherein Fig. 7A shows control of the second
embodiment and Fig. 7B shows control of the refer-
ence example.

Detailed Description of the Embodiments

[0014] Hereinafter, embodiments of the presentinven-
tion will be described with reference to the accompanying
drawings. Like reference numerals will be used for like
or similar parts throughout the entire drawings, and re-
dundant description thereof will be omitted.

[0015] Asshownin Fig. 2, an electric tool of a first em-
bodiment includes a battery pack 1 and a electric tool
main body 3 having a driving unit 4. In the electric tool,
the battery pack 1 is detachably attached to a battery
pack mounting portion 32 provided at a lower end portion
of a grip 31 of the electric tool main body 3. The electric
tool is configured such a manner that the driving unit 4
installed in the electric tool main body 3 is driven by power
from the battery pack 1. The electric tool includes a con-
troller 5 in the electric tool main body 3, and the controller
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5 controls the driving unit 4 driven by the power from the
battery pack 1.

[0016] The battery pack 1 has a plurality of battery cells
11 and supplies power to the driving unit 4 of the electric
tool main body 3. As shown in Fig. 3, the battery pack 1
has the aforementioned battery cells 11, a rated voltage
storage unit 12, a rated voltage information output unit
13, a battery temperature detection unit 14, and a detect-
ed temperature output unit 15. The battery pack 1 is ac-
commodated in a battery pack housing 10, as shown in
Fig. 2.

[0017] The battery cell 11 includes a plurality of sec-
ondary battery cells. The secondary battery cells of the
present embodiment are formed of lithium batteries. The
battery cells 11 of the present embodiment have a rated
voltage of, e.g., 3.6 V. The battery cells 11 are electrically
connected to power output terminals 16 provided to the
battery pack housing 10 to be exposed to the outside.
[0018] The information on the rated voltage of the bat-
tery pack 1 is stored in the rated voltage storage unit 12.
The rated voltage storage unit 12 is formed of a non-
volatile memory, a resistor or the like. For example, when
the rated voltage storage unit 12 is formed of a non-vol-
atile memory, the information on the rated voltage in-
cludes data of the rated voltage, and such data are stored
in the memory. When the rated voltage storage unit 12
is formed of a resistor, the information on the rated volt-
age includes a resistance value corresponding to the rat-
ed voltage (i.e., a resistance value that varies in accord-
ance with rated voltages). In that case, the controller 5
is configured to identify rated voltages associated with
resistance values.

[0019] The rated voltage information output unit 13 out-
puts the information on the rated voltage stored in the
rated voltage storage unit 12 to the controller 5 in the
electric tool main body 3. The rated voltage information
output unit 13 of the present embodiment is formed of an
information output terminal electrically connected to the
rated voltage storage unit 12. As shown in Fig. 2, the
rated voltage information output unit 13 is provided to the
battery pack housing 10 to be exposed to the outside.
[0020] The battery temperature detection unit 14 de-
tects a temperature of the battery cells 11. The battery
temperature detection unit 14 includes a temperature de-
tection element (e.g., a thermister). The battery temper-
ature detection unit 14 converts the detected temperature
of the battery cells 11 to electrical information which can
be output.

[0021] The detected temperature output unit 15 out-
puts the temperature detected by the battery temperature
detection unit 14 to the controller 5 in the electric tool
main body 3. The detected temperature output unit 15
includes a temperature output terminal electrically con-
nected to the battery temperature detection unit 14. As
shown in Fig. 2, the detected temperature output unit 15
is provided to the battery pack housing 10 to be exposed
to the outside.

[0022] The battery pack 1 configured as described
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above is detachably attached to the battery pack mount-
ing portion 32 provided at the lower end portion of the
grip 31 of the electric tool main body 3.

[0023] As shown in Fig. 3, the electric tool main body
3includes the driving unit 4, the controller 5 for controlling
the driving unit 4, an information input terminal 33 con-
nected to the information output terminal, a temperature
input terminal 34 connected to the temperature output
terminal. The electric tool main body 3 also includes a
trigger switch 35, and a power supply switch unit 36 for
switching ON/OFF states of the operation in conjunction
with the trigger switch 35. As shown in Fig. 2, the electric
tool main body 3 has an outer main body housing 37.
The main body housing 37 accommodates therein a part
of the driving unit 4, the controller 5, the information input
terminal 33, the temperature input terminal 34, the trigger
switch 35, the power supply switch 361 and the like.
[0024] The driving unit 4 rotates a rotation output unit
42. The driving unit 4 includes a motor M serving as a
driving source, and a power transmission unit (not
shown) which is connected to the motor M to transmit
power to the rotation output unit 42. The rotation output
unit42 is configured in such a manner that a leading end
tool is detachably attached thereto. In the driving unit 4,
the motor M and the power transmission unit are accom-
modated in the main body housing 37 and the rotation
output unit 42 is exposed from one end of the main body
housing 37.

[0025] The controller 5 includes a controlr circuit 51 for
electrically controlling the electric tool, and a driving con-
troller 52 for controlling driving of the motor M in accord-
ance with a signal output from the control circuit 51.
[0026] The control circuit 51 has a microprocessor as
a main component. The control circuit 51 is electrically
connected to the rated voltage storage unit 12 through
the information input terminal 33 and the information out-
put terminal. The control circuit 51 is electrically connect-
ed to the battery temperature detection unit 14 through
the temperature input terminal 34 and the temperature
output terminal. The control circuit 51 is electrically con-
nected to the battery cells 11 through power input termi-
nals 38 and the power output terminals 16. The detailed
configuration of the control circuit 51 will be described
later.

[0027] The driving control unit 52 is electrically con-
nected to the motor M and the control circuit 51 and con-
trols the rotation speed of the motor M. The driving control
unit 52 of the present embodiment includes a switching
device. The driving control unit 52 receives the signal
output from the control circuit 51 and switches ON/OFF
the switching device, thereby controlling the rotation
speed of the motor M.

[0028] The information input terminal 33 is electrically
connected to the control circuit 51 and provided inside
the battery pack mounting portion 32 of the main body
housing 37. When the battery pack 1 is mounted in the
battery pack mounting portion 32, the information input
terminal 33 is connected to the rated voltage information
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output unit 13 serving as the information output terminal
of the battery pack 1.

[0029] The temperature input terminal 34 is electrically
connected to the controller 5 and provided in the battery
pack mounting portion 32 of the main body housing 37.
When the battery pack 1 is mounted in the battery pack
mounting portion 32, the temperature input terminal 34
is connected to the detected temperature output unit 15
serving as the temperature output terminal of the battery
pack 1.

[0030] The trigger switch 35 is driven in conjunction
with a trigger handle 351 that can protrude from and re-
treat into the grip 31 of the main body housing 37. The
trigger switch 35 switches ON/OFF states of the power
supply switch 361 in conjunction with the ON/OFF oper-
ation. When a user switches ON the trigger switch 35 by
pushing the trigger handle 351, the power supply switch
361 is switched ONin conjunction therewith. Accordingly,
the power is supplied to the control circuit 51 through the
power supply switch 361 and a constant voltage source
39.

[0031] AsshowninFig.3,thetrigger switch 35includes
a variable resistor 352 for varying a resistance value in
accordance with the pushed amount oof the trigger han-
dle 351. When a user pushes the trigger handle 351, the
trigger switch 35 sets a resistance value in accordance
with the pushed amount. The control circuit 51 receives
the resistance value and outputs to the driving control
unit 52 a signal to drive the motor M at a rotation speed
in accordance with the resistance value. Further, when
a user pushes the trigger handle 351 to a maximum ex-
tent, the motor M is driven at a full rotation speed. Mean-
while, when a user releases the trigger handle 351 so
that the trigger handle 351 returns to the original position
and then switches off the trigger switch 35, the trigger
switch 35 short-circuits the voltage input terminals of the
motor M, thereby limiting the driving of the motor M.
[0032] Here, in the electric tool, when a user manipu-
lates the trigger handle 351 to maintain the ON state, the
current constantly flows through the battery cells 11 of
the battery pack 1. Accordingly, the temperature of the
battery cells 11 is increased. However, if the battery cells
11 are exposed to a high temperature, performance
thereofis remarkably deteriorated. Therefore, the electric
tool of the present embodiment is configured to detect a
temperature of the battery cells 11 and allow the control-
ler 5 to limit the output of the motor M when the temper-
ature of the battery cells 11 exceeds a temperature
threshold value. Particularly, the temperature threshold
value of the present embodiment is determined by the
rated voltage of the battery pack 1, which will be de-
scribed hereinafter.

[0033] AsshowninFig.1,the control circuit51includes
a threshold value memory 61 in which a plurality of dif-
ferent temperature threshold values are stored, a tem-
perature threshold value acquisition unit 62 for acquiring
the temperature threshold values stored in the threshold
value memory 61, and a comparison and determination
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unit 63 for comparing the temperature of the battery cells
11 and the temperature threshold value.

[0034] The threshold value memory 61 previously
stores therein a plurality of temperature threshold values
corresponding to the rated voltage of the battery pack 1.
In other words, the threshold value memory 61 stores a
first temperature threshold value corresponding to a first
rated voltage and a second temperature threshold value
corresponding to a second rated voltage. In the same
manner, a third temperature threshold value, a fourth
temperature threshold value ... are stored in correspond-
ence with a third rated voltage, a fourth rated voltage ....
[0035] The temperature threshold value acquisition
unit 62 is connected to the information input terminal 33,
and thus is electrically connected to the rated voltage
information output unit 13 serving as the information out-
put terminal of the battery pack 1 when the battery pack
1 is mounted at the electric tool main body 3. When the
rated voltage information is input from the rated voltage
information output unit 13, the temperature threshold val-
ue acquisition unit 62 acquires the temperature threshold
value corresponding thereto from the threshold value
memory 61. For example, when the rated voltage of the
battery pack 1 is a first rated voltage, if the information
on the first rated voltage is input from the rated voltage
information output unit 13, the temperature threshold val-
ue acquisition unit 62 acquires the first temperature
threshold value from the threshold value memory 61.
[0036] Further, when the rated voltage information in-
put from the rated voltage information output unit 13 can-
not be identified, the temperature threshold value acqui-
sition unit 62 acquires a temperature threshold value cor-
responding to the highest rated voltage among the tem-
perature threshold values stored in the threshold value
memory 61.

[0037] The temperature threshold value acquisition
unit 62 outputs the information on the temperature
threshold value acquired from the threshold value mem-
ory 61 to the comparison and determination unit 63.
[0038] The comparison and determination unit 63 is
connected to the temperature input terminal 34 and thus
is electrically connected to the detected temperature out-
put unit 15 serving as the temperature output terminal of
the battery pack 1 when the battery pack 1 is mounted
at the electric tool main body 3. Accordingly, the data of
the temperature value from the battery temperature de-
tection unit 14 is input to the comparison and determina-
tion unit 63. When the data of the temperature value is
input from the battery temperature detection unit 14 and
the information on the temperature threshold value is in-
put from the temperature threshold value acquisition unit
62, the comparison and determination unit 63 compares
the temperature value of the battery cells 11 with the
temperature threshold value determined in accordance
with the rated voltage. When it is determined that the
temperature value of the battery cells 11 exceeds the
temperature threshold value determined in accordance
with the rated voltage, the comparison and determination
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unit 63 outputs a signal that limits the output of the motor
M to the driving control unit 52.

[0039] When receiving the signal of the driving control
from the comparison and determination unit 63, the driv-
ing control unit 52 controls the driving of the motor M
based thereon. At this time, the driving control unit 52
limits the output of the motor M. The driving control unit
52 may stop the driving of the motor M or reduce the
rotation speed of the motor M without stopping the motor
M.

[0040] In the electric tool of the present embodiment,
it is determined whether or not the temperature value of
the battery cells 11 exceeds the temperature threshold
value by using the temperature threshold value deter-
mined in accordance with the rated voltage of the battery
pack 1. Accordingly, when the battery pack 1 having a
high rated voltage is mounted at the electric tool, the tem-
perature threshold value can be set to alower value (tem-
perature threshold value B) obtained by deducting the
amount of temperature increase due to overshoot of the
battery pack 1 having a high rated voltage from the max-
imum tolerable temperature value (temperature thresh-
old value A) (see Fig. 4A). Further, in case of using the
battery pack 1 having a low rated voltage, the tempera-
ture threshold value may be set to a value higher than
the temperature threshold value B of the high rated volt-
age (temperature threshold value C) (see Fig. 4B). Here-
in, the maximum tolerable temperature value (tempera-
ture threshold value A) indicates the maximum temper-
ature value that hardly affects the performance of the
battery cells 11.

[0041] Meanwhile, the conventional electric tool uni-
formly sets the temperature threshold value in consider-
ation of the temperature increase due to the overshoot
from the temperature threshold value A (i.e., the maxi-
mum tolerable temperature value) (see Fig. 5A) in order
to protect the battery cells 11 of the battery pack 1, i.e.,
in order to prevent the temperature thereof from reaching
the maximum tolerable temperature.

[0042] If the temperature threshold value is set to be
considerably lower than the temperature threshold value
Ain consideration of the temperature increase due to the
overshoot, the temperature threshold value becomes too
low in the case of using the battery pack 1 having a low
rated voltage in which the overshoot is suppressed. In
other words, if the electric tool is used in that case, the
output of the driving unit 4 is frequently limited, and the
excessive limit may occur.

[0043] Meanwhile, if the temperature threshold value
is set to be slightly lower than the temperature threshold
value A, the temperature of the battery pack 1 exceeds
the temperature threshold value A in the case of using
the battery pack 1 having a high rated voltage in which
the temperature increase due to the overshoot is high
(see Fig. 5B). This is because the temperature of the
battery pack 1 having a high rated voltage is quickly in-
creased while using the battery pack 1.

[0044] In this regard, the electric tool of the present
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embodimentdetermines the temperature threshold value
in accordance with the rated voltage of the battery pack
1, so that the output of the driving unit 4 can be limited
by using different temperature threshold values for the
rated voltages (Figs. 4A and 4B). Therefore, the deteri-
oration of the battery pack 1 can be prevented while pre-
venting excessive limit of the output of the driving unit 4.
[0045] Further, in the electric tool of the present em-
bodiment, when the temperature threshold value acqui-
sition unit 62 cannot identify the rated voltage informa-
tion, the temperature threshold value corresponding to
the highest rated voltage is acquired as the temperature
threshold value. Therefore, if the information of the rated
voltage cannot be transferred to the controller 5, the bat-
tery cells 11 of the battery pack 1 can be prevented from
reaching a high temperature to be deteriorated.

[0046] Hereinafter, the second embodiment will be de-
scribed with reference to Figs. 6, 7A and 7B. The second
embodiment is substantially the same as the first embod-
iment, so that like reference numerals will be used for
like parts and redundant description will be omitted. Only
the differences will be described mainly.

[0047] In the electric tool of the present embodiment,
the configuration of the control circuit 51 of the controller
5 and the configuration of the battery temperature detec-
tion unit 2 are different from those of the first embodiment,
and other configurations are the same.

[0048] The battery temperature detection unit 2 of the
present embodiment detects the temperature of the bat-
tery cells 11 ata predetermined time interval. The battery
temperature detection unit 2 is formed of a temperature
detection element (e.g., a thermister). The battery tem-
perature detection unit 2 converts the detected temper-
ature of the battery cells 11 to electrical information which
can be output.

[0049] As shown in Fig. 6, the control circuit 51 of the
presentembodimentincludes a temperature comparison
and determination unit 71, a threshold value memory 72
having a count threshold value storage unit 721 and a
temperature threshold value storage unit 722, a consec-
utive excess count unit 73, a count threshold value ac-
quisition unit 74, and a control start determination unit 75.
[0050] The temperature comparison and determina-
tionunit 71 is connected to the temperature input terminal
34 (see Fig. 3) and thus is electrically connected to the
detected temperature output unit 15 serving as the tem-
perature output terminal when the battery pack 1 is
mounted at the electric tool main body 3. Accordingly,
the data of the temperature value of the battery cells 11
is input from the battery temperature detection unit 2 to
the temperature comparison and determination unit 71.
When the data of the temperature value is input from the
battery temperature detection unit 2, the temperature
comparison and determination unit 71 acquires a prede-
termined temperature threshold value stored in the
threshold value memory 72. Accordingly, the tempera-
ture comparison and determination unit 71 determines
whether or not the temperature value of the battery cells
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11 exceeds a predetermined temperature threshold val-
ue. The temperature comparison and determination unit
71 outputs the determined information to the consecutive
excess count unit 73.

[0051] The consecutive excess count unit 73 counts
"+1" when the temperature comparison and determina-
tion unit 71 determines that "the temperature of the bat-
tery cells 11 exceeds the temperature threshold value."
Meanwhile, the consecutive excess count unit 73 resets
the number that has been counted when the temperature
comparison and determination unit 71 determines that
"the temperature value of the battery cells 11 is smaller
than the temperature threshold value." In other words,
the consecutive excess count unit 73 counts the number
of times of consecutive determinations that the temper-
ature of the battery cells 11 exceeds the temperature
threshold value.

[0052] The threshold value memory 72 includes a
count threshold value storage unit 721 that stores the
countthreshold value, and a temperature threshold value
storage unit 722 that stores a predetermined temperature
threshold value.

[0053] The countthreshold value storage unit 721 pre-
viously stores therein a plurality of count number thresh-
old values corresponding to the rated voltage of the bat-
tery pack 1 (hereinafter, referred to as "count threshold
value"). In other words, the count threshold value storage
unit 721 stores therein a first rated voltage and a first
count threshold value corresponding thereto, and a sec-
ond count threshold value corresponding to a second
rated voltage. Inthe same manner, a third count threshold
value, a fourth count threshold value ... are stored in cor-
respondence with a third rated voltage, a fourth rated
voltage ....

[0054] The temperature threshold value storage unit
722 stores a predetermined temperature threshold value.
Unlike in the first embodiment, the temperature threshold
value storage unit 722 stores a constant temperature
threshold value.

[0055] The count threshold value acquisition unit 74 is
connected to the information input terminal 33 and thus
connected to the rated voltage information output unit 13
serving as the information output terminal when the bat-
tery pack 1 is mounted at the electric tool main body 3.
Whenthe rated voltage information is input from the rated
voltage information output unit 13, the count threshold
value acquisition unit 74 acquires the count threshold
value corresponding thereto from the threshold value
memory 72. For example, when the rated voltage of the
battery pack 1 is thefirstrated voltage and the information
on the first rated voltage is input from the rated voltage
information output unit 13, the count threshold value ac-
quisition unit 74 acquires the first count threshold value
from the threshold value memory 72.

[0056] Further, when the rated voltage information in-
put from the rated voltage information output unit 13 can-
not be identified, the count threshold value acquisition
unit 74 acquires a count threshold value corresponding
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to the highest rated voltage among the count threshold
values stored in the threshold value memory 72.

[0057] The count threshold value acquisition unit 74
outputs the information on the count threshold value ac-
quired from the threshold value memory 72 to the control
start determination unit 75.

[0058] When the data output from the consecutive ex-
cess count unit 73 and the data output from the count
threshold value acquisition unit 74 are input, the control
start determination unit 75 compares the count number
of the consecutive excess count unit 73 with the count
threshold value. When it is determined that the count
number exceeds the count threshold value determined
in accordance with the rated voltage, the control start
determination unit 75 outputs a signal to start to limit the
output of the motor M to the driving control unit 52.
[0059] The electric tool of the present embodiment de-
tects the temperature of the battery cells 11 at a prede-
termined time interval and determines whether or not the
limit of the output of the driving unit 4 is to be started
based thereon. Therefore, the output of the driving unit
4 can be accurately limited.

[0060] The electric tool of the present embodiment de-
tects the temperature of the battery cells 11 at a prede-
termined time interval and counts the number of consec-
utive determinations that the measured temperature of
the battery cells 11 exceeds a predetermined tempera-
ture threshold value. Further, when the counted number
reaches a predetermined number, the output of the driv-
ing unit 4 is limited first. In general, when the limit of the
output of the driving unit 4 is started, a time lag occurs
after the temperature of the battery cells 11 reaches a
predetermined temperature threshold value (see Fig.
7B). At this time, if the battery pack 1 having a high rated
voltage is used, the temperature may be increased con-
siderably during the time lag.

[0061] In this regard, in the electric tool of the present
embodiment, in the case of using the battery pack 1 hav-
ing a high rated voltage in order to determine the count
threshold value in accordance with the rated voltage, the
time lag can be reduced by using a small number of count
threshold values (see Fig. 7A). Further, in the case of
using the battery pack 1 having a low rated voltage, the
electric tool of the present embodiment can operate in
accordance with various states by using a large number
of count threshold values.

[0062] Accordingly, even in the case of using the bat-
tery pack 1 having a high rated voltage, the electric tool
of the present embodiment can prevent the temperature
of the battery cells 11 from being increased considerably
by the time lag until the start of the control after the tem-
perature of the battery cells 11 reaches the temperature
threshold value. Therefore, in accordance with the elec-
tric tool of the present embodiment, the deterioration of
the battery pack 1 can be prevented.

[0063] When the count threshold value acquisition unit
74 cannot identify the rated voltage information, the elec-
tric tool of the present embodiment acquires acquires the
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count threshold value corresponding to the highest rated
voltage as the count threshold value. Therefore, if the
information of the rated voltage is not transferred to the
controller 5, the battery cells 11 of the battery pack 1 can
be prevented from reaching a high temperature and be-
ing deteriorated.

[0064] In the second embodiment, a constant temper-
ature threshold value is used as the temperature thresh-
old value. However, as in the first embodiment, the tem-
perature threshold value may be determined in accord-
ance with the rated voltage of the battery pack 1.
[0065] While the invention has been shown and de-
scribed with respect to the embodiments, the present in-
vention is not limited to the above-described examples.
Various changes and modification may be made without
departing from the scope of the invention as defined in
the following claims, and such modifications are also in-
cluded in the technical scope of the present invention.

Claims
1. An electric tool comprising:

a battery pack including a battery cell; and

an electric tool main body in which a driving unit
is driven by power supplied from the battery
pack,

wherein the electric tool main body has a con-
troller for controlling the driving unit,

wherein the battery pack includes:

a rated voltage storage unit in which infor-
mation of a rate voltage of the battery pack
is stored;

a rated voltage information output unit for
outputting the information on the rated volt-
age which is stored in the rated voltage stor-
age unit to the controller;

a battery temperature detection unit for de-
tecting a temperature of the battery cell; and
a detected temperature output unit for out-
putting the temperature value detected by
the battery temperature detection unit to the
controller, and

wherein when the temperature value of the
battery cell exceeds a temperature thresh-
old value determined in accordance with the
rated voltage, the controller limits the output
of the driving unit.

2. The electric tool of claim 1, wherein when the con-
troller cannot identify the rated voltage information,
the controller uses a temperature threshold value
corresponding to a highest rated voltage as the tem-
perature threshold value to limit the output of the
driving unit.
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3. An electric tool comprising:

a battery pack including a battery cell; and
a electric tool main body in which a driving unit
is driven by power supplied from the battery 5
pack,
wherein the electric tool main body includes a
controller for controlling the driving unit,
wherein the battery pack includes:
10
a rated voltage storage unit for storing in-
formation on a rated voltage of the battery
pack;
a rated voltage information output unit for
outputting the information on the rated volt- 75
age which is stored in the rated voltage stor-
age unit to the controller;
a battery temperature detection unit detect-
ing a temperature of the battery cell at a
predetermined interval; and 20
a detected temperature output unit for out-
putting the temperature detected by the bat-
tery temperature detection unit to the con-
troller,
25

wherein the controller includes:

a temperature comparison and determina-

tion unit for determining whether or not a
temperature of the battery cell exceeds a 30
temperature threshold value;

a consecutive excess count uinit for count-

ing the number of consecutive determina-
tions that the temperature determined by

the temperature comparison and determi- 35
nation unitexceeds the temperature thresh-

old value; and

a control start determination unit for starting
limit of an output of the driving unit when the
number counted by the consecutive excess 40
count unit exceeds a count threshold value
determined by the rated voltage.

4. The electric tool of claim 3, wherein when the con-
troller cannot identify the rated voltage information, 45
the controller uses a count threshold value corre-
sponding to a highest rated voltage as the count
threshold value to limit an output of the driving unit.
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FIG.2
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