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(54) Electric power tool

(57) An electric power tool that performs simple au-
thentication when starting operation. An electric drill driv-
er includes a driver main body (20) and a battery pack
(30). The battery pack (30) is attached in a removable
manner to the driver main body (20). The driver main
body (20) includes a motor (40), a controller (50), and a
memory (60). The memory (60) stores a battery authen-
tication program and includes a battery authentication

information holding unit (61). The battery pack (30) in-
cludes a battery identification information holding unit
(37). When a user pulls a trigger switch on the driver main
body (20), the controller (50) performs a battery identifi-
cation information acquisition step, a battery authentica-
tion step, and a motor control step in accordance with a
battery authentication program.
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Description

[0001] The present invention relates to a power tool
including an authentication function.
[0002] An electric power tool that uses a removable
rechargeable battery pack is portable and convenient.
However, such an electric power tool is often stolen. To
prevent theft of the electric power tool, the users of the
electric power tool may be limited. Japanese Patent No.
4678199 discloses an example of an electric power tool
implementing an authentication function.
[0003] The electric power tool described in Japanese
Patent No. 4678199 includes an authentication circuit. A
user carries an authentication device, which is authenti-
cated by the authentication circuit to grant the user the
right to use the electric power tool. To use the electric
power tool, the user operates a trigger switch of the elec-
tric power tool when carrying the authentication device.
The electric power tool then authenticates the authenti-
cation device and grants the user the right to use the
electric power tool. The electric power tool cannot be
operated unless the user is granted the right to use the
electric power tool. Since a person would need the au-
thentication device to use the electric power tool, theft
may be deterred.
[0004] The conventional electric power tool performs
authentication to grant the user the right to use the electric
power tool. To use the electric power tool, the user needs
to carry the authentication device that transmits an iden-
tification code to the electric power tool. Thus, when the
user forgets or loses the authentication device, the user
cannot use the electric power tool. This may be incon-
venient to the user. Further, when using a number of
electric power tools, the user has to carry many authen-
tication devices. Thus, to use a certain electric power
tool, the user has to find the corresponding authentication
device. This may also be inconvenient to the user.
[0005] It is an object of the present invention to provide
an electric power tool that performs simple authentication
to start operation.
[0006] One aspect of the present invention is an elec-
tric power tool including a main body and a battery pack.
The main body includes a motor, a controller, and a bat-
tery authentication information holding unit. The battery
authentication information holding unit holds battery au-
thentication information. The battery pack includes a bat-
tery identification information holding unit that holds bat-
tery identification information. The controller acquires the
battery identification information of the battery identifica-
tion information holding unit in accordance with a battery
authentication program. The controller authenticates the
battery pack based on the battery identification informa-
tion and the battery authentication information held by
the battery authentication information holding unit. Fur-
ther, the controller controls and drives the motor based
on the authentication result.
[0007] A further aspect of the present invention is an
electric power tool including a main body and a battery

pack. The main body includes a motor, a controller, and
a battery authentication information holding unit. The bat-
tery authentication information holding unit holds battery
authentication information. The battery pack includes a
battery identification information holding unit that holds
battery identification information. The controller includes
a battery identification information acquisition unit and a
battery authentication unit. The battery identification in-
formation acquisition unit acquires the battery identifica-
tion information of the battery identification information
holding unit from the battery pack. The battery authenti-
cation unit authenticates the battery pack based on the
battery authentication information held by the battery au-
thentication information holding unit and the battery iden-
tification information. The controller controls and drives
the motor based on the authentication result of the battery
authentication unit.
[0008] Another aspect of the present invention is an
electric power tool including a main body and a battery
pack. The main body includes a motor, a controller, and
a main body identification information holding unit. The
main body identification information holding unit holds
main body identification information. The battery pack
includes a main body identification information acquisi-
tion unit, a main body authentication information holding
unit, and a main body authentication unit. The main body
authentication information holding unit holds main body
authentication information. The main body identification
information acquisition unit acquires the main body iden-
tification information of the main body identification infor-
mation holding unit from the main body. The main body
authentication unit authenticates the main body, based
on the main body authentication information held by the
main body authentication information holding unit and
the main body identification information, and outputs the
authentication result. The controller controls and drives
the motor based on the authentication result of the main
body authentication unit.
[0009] A further aspect of the present invention is an
electric power tool including a main body and a battery
pack. The main body includes a motor, a controller, a
battery authentication information holding unit, and a
main body identification information holding unit. The bat-
tery authentication information holding unit holds battery
authentication information, and the main body identifica-
tion information holding unit holds main body identifica-
tion information. A battery pack includes a main body
identification information acquisition unit, a battery iden-
tification information holding unit, a main body authenti-
cation information holding unit, and a main body authen-
tication unit. The battery identification information holding
unit holds battery identification information. The main
body authentication information holding unit holds main
body authentication information. The main body identifi-
cation information acquisition unit acquires the main body
identification information of the main body identification
information holding unit from the main body. The main
body authentication unit authenticates the main body
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based on the main body authentication information held
by the main body authentication information holding unit
and the main body identification information. The con-
troller acquires the battery identification information of
the battery identification information holding unit in ac-
cordance with a battery authentication program. The con-
troller authenticates the battery pack based on the battery
identification information and the battery authentication
information held by the battery authentication information
holding unit. Further, the controller controls and drives
the motor based on the authentication result of the battery
pack and the authentication result of the main body au-
thentication unit.
[0010] Another aspect of the present invention is an
electric power tool including a main body and a battery
pack. The main body includes a motor, a controller, a
battery authentication information holding unit, and a
main body identification information holding unit. The bat-
tery authentication information holding unit holds battery
authentication information, and the main body identifica-
tion information holding unit holds main body identifica-
tion information. The battery pack includes a main body
identification information acquisition unit, a battery iden-
tification information holding unit, a main body authenti-
cation information holding unit, and a main body authen-
tication unit. The battery identification information holding
unit holds battery identification information, and the main
body authentication information holding unit holds main
body authentication information. The controller includes
a battery identification information acquisition unit and a
battery authentication unit. The battery identification in-
formation acquisition unit acquires the battery identifica-
tion information of the battery identification information
holding unit from the battery pack. The battery authenti-
cation unit authenticates the battery pack based on the
battery authentication information held by the battery au-
thentication information holding unit and the battery iden-
tification information. The main body identification infor-
mation acquisition unit acquires the main body identifi-
cation information of the main body identification infor-
mation holding unit from the main body. The main body
authentication unit authenticates the main body based
on the main body authentication information held by the
main body authentication information holding unit and
the main body identification information. The controller
controls and drives the motor based on the authentication
result of the battery authentication unit and the authen-
tication result of the main body authentication unit.
[0011] In the above aspects, the controller controls the
motor to be either normally driven or stopped based on
the authentication result.
[0012] In the above aspects, the controller controls the
motor to be either normally driven or driven at a low speed
based on the authentication result.
[0013] Each of the above aspects further includes an
indicator. The controller activates the indicator to gener-
ate an indication based on the authentication result.
[0014] In the above aspects, the battery authentication

information holding unit holds the battery authentication
information for each of a plurality of battery packs.
[0015] In the above aspects, the main body authenti-
cation information holding unit holds the main body au-
thentication information for each of a plurality of main
bodies.
[0016] Other aspects and advantages of the present
invention will become apparent from the following de-
scription, taken in conjunction with the accompanying
drawings, illustrating by way of example the principles of
the invention.
[0017] The invention and preferred objects and advan-
tages thereof, may best be understood by reference to
the following description of the certain exemplifying em-
bodiments together with the accompanying drawings in
which:

Fig. 1 is a perspective view showing a first embodi-
ment of an electric drill driver;
Fig. 2 is a perspective view of a battery pack seat of
the electric drill driver shown in Fig. 1 when a battery
pack is removed from the battery pack seat;
Fig. 3 is a perspective view showing a battery pack
of the electric drill driver shown in Fig. 1;
Fig. 4 is a circuit block diagram of a driver main body
and the battery pack in the electric drill driver shown
in Fig. 1;
Fig. 5 is a flowchart of a battery authentication proc-
ess performed by the electric drill driver shown in
Fig. 1;
Fig. 6 is a circuit block diagram of a driver main body
and a battery pack in a second embodiment of an
electric drill driver;
Fig. 7 is a flowchart of a main body authentication
process performed by the electric drill driver shown
in Fig. 6;
Fig. 8 is a circuit block diagram of a driver main body
and a battery pack in a third embodiment of an elec-
tric drill driver; and
Fig. 9 is a flowchart of a battery and main body au-
thentication process performed by the electric drill
driver shown in Fig. 8.

[0018] An electric drill driver 10, which serves as an
electric power tool, will now be described with reference
to Fig. 1.
[0019] The electric drill driver 10 includes a driver main
body 20 and a battery pack 30.
[0020] The driver main body 20 includes a chuck 21,
a grip 22, and a battery pack seat 23. A bit 24 is attached
to a distal end of the chuck 21 on the driver main body
20. The driver main body 20 includes a trigger switch 25
located at the upper end of the grip 22. The battery pack
30 is attached in a removable manner to the battery pack
seat 23.
[0021] The trigger switch 25 is operated by a user. To
operate the electric drill driver 10, the user pulls the trigger
switch 25 with a finger of the hand holding the grip 22.
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[0022] With reference to Fig. 2, the structure of the bat-
tery pack seat 23 will now be described. Fig. 2 shows a
seat surface of the battery pack seat 23 when the battery
pack 30 is removed from the battery pack seat 23.
[0023] The seat surface of the battery pack seat 23
includes L-shaped hooks 26 and a main body connection
terminal 27.
[0024] The configuration of the battery pack 30 will now
be described with reference to Fig. 3.
[0025] The battery pack 30 includes a case 31, a fitting
32, a button 33, and a battery connection terminal 35.
The fitting 32 has side surfaces including holding grooves
34. The battery pack 30 includes a rechargeable battery
formed by battery cells accommodated in the case 31.
[0026] The battery pack 30 is attached to the battery
pack seat 23 by sliding the fitting 32 into the battery pack
seat 23 so that the holding grooves 34 of the fitting 32
are engaged with the L-shaped hooks 26 of the battery
pack seat 23. When the battery pack 30 is attached to
the battery pack seat 23, the battery connection terminal
35 is connected to the main body connection terminal 27
of the driver main body 20.
[0027] The battery connection terminal 35 and the
main body connection terminal 27 are each formed by
conductive material. When the battery connection termi-
nal 35 and the main body connection terminal 27 are
connected, the battery pack 30 supplies the driver main
body 20 with power through the battery connection ter-
minal 35 and the main body connection terminal 27. Fur-
ther, the driver main body 20 and the battery pack 30
transfer signals between each other through the battery
connection terminal 35 and the main body connection
terminal 27.
[0028] To remove the battery pack 30 from the battery
pack seat 23, the user pushes the button 33.
[0029] The configuration of the driver main body 20
and the battery pack 30 will now be described with ref-
erence to Fig. 4.
[0030] The battery pack 30 includes battery cells 36
and a battery identification information holding unit 37.
[0031] The driver main body 20 includes a motor 40,
a driver 41, a controller 50, a memory 60, an operation
switch 42, and an indicator 43.
[0032] The memory 60 stores control programs, which
control the operation of the controller 50, and a battery
authentication program. The memory 60 includes a bat-
tery authentication information holding unit 61 that holds
battery authentication information.
[0033] The controller 50 is formed by, for example, a
microcontroller. When executing the battery authentica-
tion program, which is stored in the memory 60, the con-
troller 50 configures a battery identification information
acquisition unit 52 and a battery authentication unit 51 in
the controller 50.
[0034] The operation switch 42 functions when the us-
er operates the trigger switch 25 of the driver main body
20. When the user pulls the trigger switch 25, the oper-
ation switch 42 is supplied with power. When the user

releases the trigger switch 25, the supply of power to the
operation switch 42 is interrupted.
[0035] The battery connection terminal 35 (Fig. 3) of
the battery pack 30 includes a power terminal 72 and a
communication connector 73. The main body connection
terminal 27 in the battery pack seat 23 of the driver main
body 20 includes a power terminal 70 and a communi-
cation connector 71. Attachment of the battery pack 30
to the battery pack seat 23 electrically connects the bat-
tery connection terminal 35 and the main body connec-
tion terminal 27. This electrically connects the power ter-
minal 72 of the battery pack 30 and the power terminal
70 of the driver main body 20. The communication con-
nector 73 of the battery pack 30 and the communication
connector 71 of the driver main body 20 are also electri-
cally connected.
[0036] The motor 40 is supplied with voltage of the bat-
tery pack 30 through the power terminals 70 and 72.
When the controller 50 outputs a drive signal, the driver
41 drives the motor 40.
[0037] When the user pulls the trigger switch 25 and
supplies the operation switch 42 with power, the control-
ler 50 authenticates the battery pack 30 in accordance
with a battery authentication program stored in the mem-
ory 60. When the battery pack 30 is authenticated, the
controller 50 provides the driver 41 with a drive signal to
operate the motor 40.
[0038] The controller 50 performs a battery authenti-
cation process that will now be described with reference
to Fig. 5.
[0039] The controller 50 sequentially executes steps
S11 to S14 in accordance with a battery authentication
program.
[0040] To authenticate the battery pack 30, the battery
authentication program includes a battery identification
information acquisition step (step S11). In step S11, the
controller 50 acquires the battery identification informa-
tion from the battery identification information holding unit
37 of the battery pack 30, and the battery identification
information acquisition unit 52 holds the battery identifi-
cation information. The battery authentication program
includes an authentication step (step S12) performed by
the battery authentication unit 51. In step S12, the battery
authentication unit 51 authenticates the battery identifi-
cation information held by the battery identification infor-
mation acquisition unit 52 based on battery authentica-
tion information held by the battery authentication infor-
mation holding unit 61. The battery authentication unit
51 authenticates the battery pack 30 when the battery
authentication information and the battery identification
information are the same. Further, the battery authenti-
cation program includes motor control steps performed
on the motor 40 based on the authentication result of
step S12. When the battery pack 30 is authenticated in
step S12, the controller 50 proceeds to step S13 and
outputs a drive signal that operates the motor 40 in a
normal manner. When the battery pack 30 is not authen-
ticated in step S12, the controller 50 proceeds to step
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S13 and outputs a drive signal that restricts operation of
the motor 40. When operation of the motor 40 is restrict-
ed, the controller 50 may drive the motor 40 at a low
speed or stop operation of the motor 40.
[0041] When the battery pack 30 is not authenticated
in step S12, the controller 50 provides the indicator 43
with a notification signal. This activates the indicator 43
to generate an indication allowing for the user to recog-
nize that the battery pack 30 was not authenticated. The
indicator 43 may generate, for example, a warning sound.
The indicator 43 may also generate, for example, a visual
warning.
[0042] The battery authentication information holding
unit 61 of the memory 60 may hold battery authentication
information for a number of battery packs in the battery
authentication information holding unit 61 of the memory
60. In such a case, the battery authentication unit 51 of
the controller 50 authenticates battery identification in-
formation based on the battery authentication informa-
tion for a number of battery packs. In this manner, a
number of battery packs having different battery identifi-
cation information may be authenticated to operate the
driver main body 20.
[0043] The electric drill driver 10 of the present embod-
iment has the advantages described below.

(1) The electric drill driver 10 includes the driver main
body 20 and the battery pack 30. The battery pack
30 is attached in a removable manner to the driver
main body 20. The driver main body 20 includes the
motor 40, the controller 50, and the memory 60. The
memory 60 stores the battery authentication pro-
gram and includes the battery authentication infor-
mation holding unit 61. The battery pack 30 includes
the battery identification information holding unit 37.
When the user pulls the trigger switch 25 of the driver
main body 20, the controller 50 executes the battery
authentication program. The battery authentication
program has the controller 50 perform a battery iden-
tification information acquisition step, a battery au-
thentication step, and a motor control step. When
the user attempts to use the electric drill driver 10,
the controller 50 of the electric drill driver 10 authen-
ticates the battery pack 30. When the battery pack
30 is authenticated, the controller 50 controls and
drives the motor 40. Thus, when the attached battery
pack 30 holds battery identification information that
differs from battery authentication information held
by the battery authentication information holding unit
61, the electric drill driver 10 cannot be normally op-
erated when pulling the trigger switch 25. Since a
battery pack that can be authenticated is needed to
operate the electric drill driver 10, theft of the electric
drill driver 10 may be deterred. Consequently, the
user only needs to attach the battery pack 30 to the
driver main body 20 and pull the trigger switch 25 in
a normal manner to use the electric drill driver 10.
(2) The driver main body 20 includes the controller

50 and the memory 60. The controller 50 is formed
by a microcontroller. The memory 60 stores the con-
trol programs for the electric drill driver 10 and the
battery authentication program. The battery authen-
tication information holding unit 61 of the memory 60
holds the battery authentication information. When
the controller 50 executes the battery authentication
program of the memory 60, the controller 50 config-
ures the battery authentication unit 51 and the bat-
tery identification information acquisition unit 52. The
battery identification information holding unit 37 of
the battery pack 30 holds the battery identification
information. When the user pulls the trigger switch
25 of the driver main body 20, the controller 50 ex-
ecutes the battery authentication program. In this
configuration, when the user pulls the trigger switch
25, the controller 50 executes the battery authenti-
cation program and authenticates the battery pack
30 based on the battery authentication information
of the memory 60. Thus, the electric drill driver 10
does not need an authentication device or an au-
thentication code input unit. Further, the electric drill
driver 10 allows for authentication to be performed
with just the driver main body 20 and the battery pack
30. Thus, the electric drill driver 10 defers theft with
a simple structure.
(3) The driver main body 20 includes the motor 40,
the controller 50, the memory 60, and the indicator
43. The memory 60 holds the battery authentication
program. Further, the battery authentication informa-
tion holding unit 61 of the memory 60 holds the bat-
tery authentication information. The battery identifi-
cation information holding unit 37 of the battery pack
30 holds the battery identification information. When
the user pulls the trigger switch 25 of the driver main
body 20, the controller 50 executes the battery au-
thentication program. In this configuration, when the
user pulls the trigger switch 25, the controller 50 ex-
ecutes the battery authentication program to acquire
the battery identification information of the battery
pack 30 and authenticate the battery pack 30 based
on the battery authentication information. When a
battery pack cannot be authenticated, the controller
50 keeps the motor 40 stopped and controls the in-
dicator 43 to indicate so. Thus, when the electric drill
driver 10 does not function even though the trigger
switch 25 is pulled, the user may easily recognize
whether or not the operation failure results from an
authentication error. This improves the convenience
of the electric drill driver 10 for the user.
(4) The driver main body 20 includes the motor 40,
the controller 50, and the memory 60. The memory
60 stores the battery authentication program. The
battery authentication information holding unit 61 of
the memory 60 holds the battery authentication in-
formation. The battery identification information
holding unit 37 of the battery pack 30 holds the bat-
tery identification information. When the user pulls
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the trigger switch 25 of the driver main body 20, the
controller 50 executes the battery authentication pro-
gram and authenticates the battery pack 30. When
a battery pack cannot be authenticated, the control-
ler 50 may control the motor 40 to produce rotation
at a low speed. Thus, when the user pulls the trigger
switch 25 and the electric drill driver 10 produces
low-speed rotation, the user may easily recognize
whether or not the low-speed rotation results from
an authentication error. This improves the conven-
ience of the electric drill driver 10 for the user.
(5) The driver main body 20 includes the motor 40,
the controller 50, and the memory 60. The memory
60 includes the battery authentication program. The
battery authentication information holding unit 61 of
the memory 60 holds the battery authentication in-
formation for a number of battery packs. The battery
identification information holding unit 37 of the bat-
tery pack 30 holds the battery identification informa-
tion. When the user pulls the trigger switch 25 of the
driver main body 20, the controller 50 executes the
battery authentication program and acquires the bat-
tery identification information of the battery pack 30
to authenticate the battery pack 30 based on the bat-
tery identification information for different battery
packs in the memory 60. When the battery pack 30
is authenticated, the controller 50 controls the motor
40 to function in a normal manner. This configuration
allows the driver main body to authenticate a number
of battery packs having different battery identification
information. Thus, the electric drill driver 10 may be
shared by a number of users having different battery
packs.

Second Embodiment

[0044] A second embodiment of an electric drill driver
10 will now be described focusing on differences from
the electric drill driver 10 of the first embodiment. To avoid
redundancy, like or same reference numerals are given
to those components that are the same as the corre-
sponding components of the first embodiment. Such
components will not be described in detail.
[0045] In the electric drill driver 10 of the first embodi-
ment, the memory 60 of the driver main body 20 includes
the battery authentication information holding unit 61,
and the battery pack 30 includes the battery identification
information holding unit 37. In the second embodiment,
the memory 60 of a driver main body 80 includes the
main body identification information holding unit 62. Fur-
ther, a battery pack 90 includes a main body authentica-
tion unit 91, a main body authentication information hold-
ing unit 92, and a main body identification information
acquisition unit 93.
[0046] The configuration of the driver main body 80
and the battery pack 90 will now be described with ref-
erence to Fig. 6.
[0047] The battery pack 90 includes the main body au-

thentication unit 91, the main body authentication infor-
mation holding unit 92, and the main body identification
information acquisition unit 93.
[0048] The driver main body 80 includes the controller
50 and the memory 60.
[0049] The memory 60 stores a control program that
controls the controller 50. The main body identification
information holding unit 62 of the memory 60 holds main
body identification information.
[0050] The controller 50 is formed by, for example, a
microcontroller.
[0051] When the user pulls the trigger switch 25 and
supplies the operation switch 42 with power, the control-
ler 50 sends the main body identification information,
which is held in the main body identification information
holding unit 62, to the battery pack 90 in accordance with
a control program stored in the memory 60. The battery
pack 90 authenticates the driver main body 80. The bat-
tery pack 90 sends the authentication result of the driver
main body 80 to the driver main body 80. When the driver
main body 80 is authenticated in the battery pack 90, the
controller 50 receives the authentication result and sends
a drive signal to the driver 41 to operate the motor 40.
[0052] The battery pack 90 performs a main body au-
thentication process that will now be described with ref-
erence to Fig. 7.
[0053] In step S21, the battery pack 90 acquires, with
the main body identification information acquisition unit
93, the main body identification information from the main
body identification information holding unit 62 of the
memory 60 in the driver main body 80 through the com-
munication connector 73 and the communication con-
nector 71. The main body identification information ac-
quisition unit 93 holds the acquired main body identifica-
tion information. In step S22, the main body authentica-
tion unit 91 authenticates the main body identification
information held in the main body identification informa-
tion acquisition unit 93 based on the main body acquisi-
tion information held in the main body authentication in-
formation holding unit 92. The main body authentication
unit 91 authenticates the driver main body 80 when the
main body authentication information and the main body
identification information are the same. The main body
authentication unit 91 authenticates the driver main body
80. When the driver main body 80 is authenticated in step
S23, the main body authentication unit 91 proceeds to
step S23 and sends the authentication result to the con-
troller 50 of the driver main body 80 through the commu-
nication connector 73 and the communication connector
71. In step S25, the controller 50 outputs a drive signal
to operate the motor 40 in a normal manner. When the
driver main body 80 is not authenticated in step S22, the
main body authentication unit 91 proceeds to step S24
and sends the authentication result to the controller 50.
In step S26, the controller 50 outputs a drive signal that
restricts operation of the motor 40.
[0054] The device authenticated by the battery pack
90 does not have to be the electric drill driver 10. For
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example, the battery pack 90 may authenticate a charger.
When the battery pack 90 authenticates a charger, the
battery pack 90 sends the authentication result to the
charger so that the charger executes a control for starting
a charging operation. When the battery pack 90 cannot
authenticate the charger, the charger receives the au-
thentication result from the battery pack 90 and does not
perform charging.
[0055] The electric drill driver 10 of the present embod-
iment has advantages (1) to (5) of the electric drill driver
10 of the first embodiment. More specifically, the electric
drill driver 10 of the present embodiment performs au-
thentication with a simple operation and deters theft with
a simple configuration. In addition, the electric drill driver
10 has the following advantage.
[0056] (6) The electric drill driver 10 includes the driver
main body 80 and the battery pack 90. The driver main
body 80 includes the motor 40, the controller 50, and the
memory 60. The memory 60 includes the main body iden-
tification information holding unit 62. The battery pack 90
includes the main body authentication unit 91, the main
body authentication information holding unit 92, and the
main body identification information acquisition unit 93.
When the user pulls the trigger switch 25 of the driver
main body 80, the controller 50 sends the main body
identification information of the main body identification
information holding unit 62 to the battery pack 90. The
main body identification information acquisition unit 93
acquires and holds the main body identification informa-
tion. The main body authentication unit 91 authenticates
the main body authentication information of the main
body authentication information holding unit 92 to au-
thenticate the driver main body 80. Then, the main body
authentication unit 91 sends the authentication result to
the controller 50. The controller 50 controls the motor 40
based on the authentication result from the main body
authentication unit 91. In the electric drill driver 10, the
battery pack 90 authenticates the driver main body 80.
Thus, the electric drill driver 10 is operable only when the
battery pack 90 is combined with an authenticated driver
main body. This deters theft. Further, the battery pack
90 may authenticate a device such as a charger. Thus,
the electric drill driver 10 is chargeable only when the
battery pack 90 is combined with an authenticated charg-
er. This further deters theft.

Third Embodiment

[0057] A third embodiment of an electric drill driver 10
will now be described focusing on differences from the
electric drill driver 10 of the first embodiment. To avoid
redundancy, like or same reference numerals are given
to those components that are the same as the corre-
sponding components of the first embodiment. Such
components will not be described in detail.
[0058] In the electric drill driver 10 of the first embodi-
ment, the memory 60 of the driver main body 20 includes
the battery authentication information holding unit 61,

and the battery pack 30 includes the battery identification
information holding unit 37. In the third embodiment, the
memory 60 of a driver main body 100 includes the main
body identification information holding unit 62 in addition
to the battery authentication information holding unit 61.
Further, a battery pack 110 includes a main body authen-
tication unit 91, a main body authentication information
holding unit 92, and a main body identification information
acquisition unit 93 in addition to the battery identification
information holding unit 37.
[0059] The configuration of the driver main body 100
and the battery pack 110 will now be described with ref-
erence to Fig. 8.
[0060] The driver main body 100 includes the controller
50 and the memory 60.
[0061] The memory 60 stores control programs, which
control the operation of the controller 50, and a battery
authentication program. The memory 60 includes the bat-
tery authentication information holding unit 61, which
holds the battery authentication information, and the
main body identification information holding unit 62,
which holds the main body identification information.
[0062] The battery pack 110 includes the battery iden-
tification information holding unit 37, a main body authen-
tication unit 91, a main body authentication information
holding unit 92, and a main body identification information
acquisition unit 93.
[0063] When the user pulls the trigger switch 25 and
supplies the operation switch 42 with power, the control-
ler 50 authenticates the battery pack 110 in accordance
with the battery authentication program stored in the
memory 60.
[0064] When the battery pack 110 is authenticated, the
controller 50 sends the main body identification informa-
tion from the main body identification information holding
unit 62 to the battery pack 110 in accordance with a con-
trol program stored in the memory 60. The battery pack
110 authenticates the driver main body 100. The battery
pack 110 transmits the authentication result of the driver
main body 100 to the driver main body 100. When the
battery pack 110 authenticates the driver main body 100,
the controller 50 receives the authentication result and
sends a drive signal to the driver 41 to operate the motor
40.
[0065] The battery authentication performed by the
driver main body 100 and the main body authentication
performed by the battery pack 110 will now be described
with reference to Fig. 9.
[0066] The controller 50 sequentially executes steps
S31 to S38 in accordance with a battery authentication
program.
[0067] To authenticate the battery pack 30, the battery
authentication program includes a battery identification
information acquisition step (step S31). In step S31, the
controller 50 acquires the battery identification informa-
tion from the battery identification information holding unit
37 of the battery pack 110, and the battery identification
information acquisition unit 52 holds the battery identifi-
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cation information. The battery authentication program
includes an authentication step (step S32) performed by
the battery authentication unit 51. In step S32, the battery
authentication unit 51 authenticates the battery identifi-
cation information held by the battery identification infor-
mation acquisition unit 52 based on battery authentica-
tion information held by the battery authentication infor-
mation holding unit 61. The battery authentication unit
51 authenticates the battery pack 30 when the battery
authentication information and the battery identification
information are the same. When the battery pack 30 is
not authenticated in step S32, the controller 50 proceeds
to step S38 and outputs a drive signal that restricts op-
eration of the motor 40. When the battery pack 30 is au-
thenticated in step S32, the controller 50 proceeds to
step S33 and sends the main body identification infor-
mation held in the main body identification information
holding unit 62 to the battery pack 110. The main body
identification information acquisition unit 93 acquires and
holds the main body identification information. In step
S34, the main body authentication unit 91 of the battery
pack 110 authenticates the main body identification in-
formation held in the main body identification information
acquisition unit 93 based on the main body authentication
information held in the main body authentication infor-
mation holding unit 92. The main body authentication unit
91 authenticates the driver main body 100 when the main
body authentication information and the main body iden-
tification information are the same. When the driver main
body 100 is authenticated in step S34, the main body
authentication unit 91 proceeds to step S35 and transmits
the authentication result to the controller 50 of the driver
main body 100. In step S37, the controller 50 outputs a
drive signal to operate the motor 40 in a normal manner.
When the driver main body 100 is not authenticated in
step S34, the main body authentication unit 91 proceeds
to step S36 and sends the authentication result to the
controller 50. In step S38, the controller outputs a drive
signal that restricts operation of the motor 40.
[0068] The electric drill driver 10 of the present embod-
iment has advantages (1) to (5) of the electric drill driver
10 of the first embodiment. In addition, the electric drill
driver 10 has the following advantage.
[0069] (7) The electric drill driver 10 includes the driver
main body 100 and the battery pack 110. The driver main
body 100 includes the motor 40, the controller 50, and
the memory 60. The memory 60 includes the battery au-
thentication program, the battery authentication informa-
tion holding unit 61, and the main body identification in-
formation holding unit 62. The battery pack 110 includes
the battery identification information holding unit 37, the
main body authentication unit 91, the main body authen-
tication information holding unit 92, and the main body
identification information acquisition unit 93. When the
user pulls the trigger switch 25 of the driver main body
100, the controller 50 authenticates the battery pack 110
in accordance with the battery authentication program.
When the battery pack 110 is authenticated, the control-

ler 50 sends the main body identification information from
the main body identification information holding unit 62
to the battery pack 110. The main body authentication
unit 91 of the battery pack 110 authenticates the main
body identification information of the main body authen-
tication information holding unit 92 based on the main
body authentication information of the main body authen-
tication information holding unit 92. The main body au-
thentication unit 91 sends the authentication result to the
controller 50. The controller 50 controls the motor 40
based on the authentication result from the main body
authentication unit 91. In the electric drill driver 10, the
driver main body 100 authenticates the battery pack 110,
and the battery pack 110 authenticates the driver main
body 100. Thus, the electric drill driver 10 improves se-
curity against a person attempting to override the authen-
tication system.

Other Embodiments

[0070] It should be apparent to those skilled in the art
that the present invention may be embodied in many oth-
er specific forms without departing from the spirit or scope
of the invention. Particularly, it should be understood that
the present invention may be embodied in the following
forms. These forms may be combined with one another.
[0071] In the electric drill driver 10 of the first to third
embodiments, the driver main body and the battery pack
transfer the identification information and the authentica-
tion result through the communication connectors 71 and
73. The configurations of the driver main body and the
battery pack are not limited to the contents of the first to
third embodiments. For example, the driver main body
and the battery pack may each include a wireless com-
munication unit or an infrared communication unit. In this
case, the driver main body and the battery pack transfer
the identification information and the authentication re-
sult through wireless communication or infrared commu-
nication.
[0072] In the electric drill driver of this modification, the
driver main body and the battery pack may implement
the authentication function without changing the number
of pins or the form of the main body connection terminal
27 and the battery connection terminal 35.
[0073] In each electric drill driver 10 of the second and
third embodiments, the battery pack transmits the au-
thentication result of the main body authentication unit
91 to the driver main body. The configuration of the bat-
tery pack is not limited to the contents of the second and
third embodiments. For example, the battery pack may
output the authentication result of the main body authen-
tication unit 91 as an over-discharge detection result. The
battery pack outputs an over-discharge detection signal
when the main body authentication unit 91 cannot ac-
complish authentication. The driver main body stops op-
erating the electric drill driver 10 when receiving the over-
discharge detection signal.
[0074] In each electric drill driver 10 of the second em-
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bodiment and the third embodiment, the battery pack in-
cludes the main body authentication unit 91, the main
body authentication information holding unit 92, and the
main body identification information acquisition unit 93.
However, the configuration of the battery pack is not lim-
ited to the contents of the second and third embodiments.
For example, a battery pack may include a microcontrol-
ler. The battery pack configures the main body authen-
tication unit 91, the main body authentication information
holding unit 92, and the main body identification informa-
tion acquisition unit 93.
[0075] Each electric drill driver 10 of the first to third
embodiments starts authentication when detecting that
the user has pulled the trigger switch 25 of the driver
main body. However, the configuration of the driver main
body is not limited to the contents of the first to third em-
bodiments. For example, the driver main body may start
authentication upon the detection of the supply of power
when the battery pack is attached.
[0076] In the electric drill driver of this modification, the
driver main body decreases power consumption when
performing authentication.
[0077] The present examples and embodiments are to
be considered as illustrative and not restrictive.

Claims

1. An electric power tool comprising:

a main body including a motor, a controller, and
a battery authentication information holding unit,
wherein the battery authentication information
holding unit holds battery authentication infor-
mation; and
a battery pack including a battery identification
information holding unit that holds battery iden-
tification information,
wherein the controller acquires the battery iden-
tification information of the battery identification
information holding unit in accordance with a
battery authentication program, the controller
authenticates the battery pack based on the bat-
tery identification information and the battery au-
thentication information held by the battery au-
thentication information holding unit, and the
controller controls and drives the motor based
on the authentication result.

2. An electric power tool comprising:

a main body including a motor, a controller, and
a battery authentication information holding unit,
wherein the battery authentication information
holding unit holds battery authentication infor-
mation; and
a battery pack including a battery identification
information holding unit that holds battery iden-

tification information, wherein
the controller includes a battery identification in-
formation acquisition unit and a battery authen-
tication unit,
the battery identification information acquisition
unit acquires the battery identification informa-
tion of the battery identification information hold-
ing unit from the battery pack,
the battery authentication unit authenticates the
battery pack based on the battery authentication
information held by the battery authentication in-
formation holding unit and the battery identifica-
tion information, and
the controller controls and drives the motor
based on the authentication result of the battery
authentication unit.

3. An electric power tool comprising:

a main body including a motor, a controller, and
a main body identification information holding
unit, wherein the main body identification infor-
mation holding unit holds main body identifica-
tion information; and
a battery pack including a main body identifica-
tion information acquisition unit, a main body au-
thentication information holding unit, and a main
body authentication unit, wherein the main body
authentication information holding unit holds
main body authentication information, wherein
the main body identification information acqui-
sition unit acquires the main body identification
information of the main body identification infor-
mation holding unit from the main body, and
the main body authentication unit authenticates
the main body, based on the main body authen-
tication information held by the main body au-
thentication information holding unit and the
main body identification information, and out-
puts the authentication result, and
the controller controls and drives the motor
based on the authentication result of the main
body authentication unit.

4. An electric power tool comprising:

a main body including a motor, a controller, a
battery authentication information holding unit,
and a main body identification information hold-
ing unit, wherein the battery authentication in-
formation holding unit holds battery authentica-
tion information, and the main body identification
information holding unit holds main body identi-
fication information; and
a battery pack including a main body identifica-
tion information acquisition unit, a battery iden-
tification information holding unit, a main body
authentication information holding unit, and a
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main body authentication unit, wherein the bat-
tery identification information holding unit holds
battery identification information, and the main
body authentication information holding unit
holds main body authentication information,
wherein
the main body identification information acqui-
sition unit acquires the main body identification
information of the main body identification infor-
mation holding unit from the main body,
the main body authentication unit authenticates
the main body based on the main body authen-
tication information held by the main body au-
thentication information holding unit and the
main body identification information, and
the controller acquires the battery identification
information of the battery identification informa-
tion holding unit in accordance with a battery
authentication program, the controller authenti-
cates the battery pack based on the battery iden-
tification information and the battery authentica-
tion information held by the battery authentica-
tion information holding unit, and the controller
controls and drives the motor based on the au-
thentication result of the battery pack and the
authentication result of the main body authenti-
cation unit.

5. An electric power tool comprising:

a main body including a motor, a controller, a
battery authentication information holding unit,
and a main body identification information hold-
ing unit, wherein the battery authentication in-
formation holding unit holds battery authentica-
tion information, and the main body identification
information holding unit holds main body identi-
fication information; and
a battery pack including a main body identifica-
tion information acquisition unit, a battery iden-
tification information holding unit, a main body
authentication information holding unit, and a
main body authentication unit, wherein the bat-
tery identification information holding unit holds
battery identification information, and the main
body authentication information holding unit
holds main body authentication information,
wherein
the controller includes a battery identification in-
formation acquisition unit and a battery authen-
tication unit,
the battery identification information acquisition
unit acquires the battery identification informa-
tion of the battery identification information hold-
ing unit from the battery pack,
the battery authentication unit authenticates the
battery pack based on the battery authentication
information held by the battery authentication in-

formation holding unit and the battery identifica-
tion information,
the main body identification information acqui-
sition unit acquires the main body identification
information of the main body identification infor-
mation holding unit from the main body,
the main body authentication unit authenticates
the main body based on the main body authen-
tication information held by the main body au-
thentication information holding unit and the
main body identification information, and
the controller controls and drives the motor
based on the authentication result of the battery
authentication unit and the authentication result
of the main body authentication unit.

6. The electric power tool according to any one of
claims 1 to 5, wherein the controller controls the mo-
tor to be either normally driven or stopped based on
the authentication result.

7. The electric power tool according to any one of
claims 1 to 5, wherein the controller controls the mo-
tor to be either normally driven or driven at a low
speed based on the authentication result.

8. The electric power tool according to any one of
claims 1 to 5, further comprising an indicator, where-
in the controller activates the indicator to generate
an indication based on the authentication result.

9. The electric power tool according to any one of
claims 1, 2, 4, and 5, wherein the battery authenti-
cation information holding unit holds the battery au-
thentication information for each of a plurality of bat-
tery packs.

10. The electric power tool according to any one of
claims 3 to 5, wherein the main body authentication
information holding unit holds the main body authen-
tication information for each of a plurality of main
bodies.

17 18 



EP 2 777 890 A1

11



EP 2 777 890 A1

12



EP 2 777 890 A1

13



EP 2 777 890 A1

14



EP 2 777 890 A1

15



EP 2 777 890 A1

16

5

10

15

20

25

30

35

40

45

50

55



EP 2 777 890 A1

17

5

10

15

20

25

30

35

40

45

50

55



EP 2 777 890 A1

18

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 4678199 B [0002] [0003]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

